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I hope therefore that my humble at-
tempts may not bhe unacceptable to
the public.

Although the chemical analyfis of
mineral waters may not be adequate
to a full explanation of their virtues
and effeéts, yet it certainly tends to
- throw confiderable light on their o-
peration, and to direét to a more fafe,
certain, and beneficial application of
them. It 1s even ufeful to know
what a mineral water does #z0f con-
tain, as will be feen from the miftaken
notions that have been entertained
concerning the waters here treated of,

To make the {ubjet univerfally in-
telligible, I have, in an introduéory
part, given a few chemical fketches
relating to it; in. which I can pretend
to no novelty or merit, unlefs from
the mode of arrangement, and from
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having avoided, as much as poflible,
technical obfcurity. |

I might have enlarged much more
than I have done upon the ufes of
the Bath waters, but it would have
been impoflible to particularife dif-
eafes and {ymptoms with fo much
nicety, as to preclude the neceflity of
advice, or make a book ferve the place
of a phyfician ; but I prefume I have
faid enough to fthew their extenfive
utility, and to explain in fome degree
their nature and operation. Could I
have told how to make the publica-
tion more ufeful, and more deferving
of the liberal patronage it has met
with, no pains fhould have been
wanting ; but having done my bett,
I have only to add my grateful ac-
knowledgments, and to pray that
the moft favourable conftruction may
be put on my endeavours.





















C %)

The above view of the fimple falts, I think,
can require no fort of explanation ; it is ob-
vious from the arrangement, that they are
generically diftinguithed by being cither acid
or alkaline ; the acid falts are either foffile,
or wegetable: Again, the fofiile acids are of
three kinds, vitriolic, nitrous, and muriatic ;
the common names of which are fubjoined.
The vitriolic acid is the fame thing as o#/ of
vitriol ; the nitrous acid is agua fortis, or
Jpirits of nitre; and the muriatic acid is fps-
rit of falt. In the fame manner the alkaline
falts are divided and fubdivided. By arran-
ging fubftances in this method, the memory
is much affifted, and defcriptions rendered
unneceflfary. I fhall proceed to enumerate
the other compound falts in the fame man-
ner.

PR NEUTT RAT, 84T T8

ARE thofe which are formed by the union
of an acid and alkalj ; having the properties
of neither, but making (as chemifts {peak)
a fertium quid ; that is, a new fubftance fis
generss, or of a diftinét kind.
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On Chemical Affinities.

HE affinities of bodies fignify their

difpofition to unite, or the attraction
they have for eaeh other, which is owing to
fome unknown pelation between them: this
attrattion is greater between fome than o-
thers, and is therefore called elei?ive : — For
example, acids have an attraction both for
alkalies and abforbent earths, but 4" much
ftronger attraction for the former than the
Iatter ; in confequence of which, if an ab-
forbent earth be firft diffolved in an acid,
and afterwards an alkali be added, the acid
having a greater affinity to the latter will un-
itc with it and depofit the earth. Again,
acids in general have a greater attraction for
earths than for metals, fo that if you add an
carth to the folution of a metal in any acid,
the metal will be precipitated, It is in this
way that various combinations and decom-
nofitiens are effected, and that we are ena-
bled to analyze bodées and dete& their prin-
ciples. I need not here give any further il-
Iuftration of the fubje, as the application
of it to the inveftigation of mincral waters,
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Of the Method of Analyfing Mineral Waters.,

IT has been before remarked, that there 1s
no water to be obtained perfectly pure. That
which is moft free from impurities is fnow wa-
ter, next rain water ¥, and then the waters of
limpid rivers; but they all contain more or
lefs of earthy and faline matter, even after re-
peated diftillations, which has favoured the
hypothefis of the ancient philofopher, that
earth and all things were formed of water.

The firft thing to be attended to in the
examination of any water is not its pelluci-
dity, or apparent purity, but its weight, the
pureft water being always the lighteft. The
gravity of water is afcertained either by
weighing a certain meafure of it in a well
adjufted pair of fcales, or by the water poife
called the hydrometer. Where proper {cales

+ A fufpicion has been entertained, that the rain water of this
country contained vitriolic acid ; to determine this I colle®ed
fome in a glafs veflcl during a heavy fhower, which 1 tried with
the folutions of filver, lead, and mercury in the nitrous acid ;—
With the firft, there appeared a light purple tinge, whichat length
became reddifh ; with the lead it dropped a white precipitate, and
the fame with mercury, which I allowed to remain for a4 hours,
without obferving any change to yellow, ae fhould have bappencd
had there Yeen any vitriolic acid prefent.—#id. page 16.)
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4. By dropping into the water, a folution
of hepar fulphuris, which is a combination
of {ulphur and alkali : The fame attraltion,
where there is an acid, takes place here as
above in Ne. 3; the acid unites with theal-
kali, and the fulphur precipitated makes the
water turbid and milky,

I obferved that an aluminous impregna-
tion gives to waters tried in the above manner
moft of the fame appearances as the vitriolic
acid in a feparate ftate; but to diftinguifh
aluminous water from thofe containing an a-
cid, we may,

1. Repeat the above experiment on the
waters after they have ftood for fome time;
if the changes produced were caufed by an
alum in them, the fame refult will follow
on making the fame trials; but the acid of
waters being, as was before faid, generally
the volatile vitriolic, this upon the water
ftanding for fome time flies off.

2. Waters containing an acid will effer-
vefee with and diffolve magnefia, remaining

E
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 perfectly clear; .(prnvldcd only the neceflary
quantity 'of magnefia is made ufe of,) but,
when they contain an alum, the addition of
magnefia will caufe a precipitation, the vi-
~ triolic acid having a greater attraCtion for
that than the alaminous earth.

There remains one more teft, which ferves
to difcover the vitriolic acid either in a fepa-
rate or combined fate ; this is an unfatura-
ted * folution of lﬁ'ad in the nifrous acid,
which being added to any water that contains
the vitriolic acid, this acid (‘viz. the vitriolic )’
having a greater attraction for lead than the
nitruus , (vid. table of affinities, ) unites with
the lead in place of the latter, and the fub-
{tance formed by this union, called a. plum-
bum corneum, being not foluble in water,
difturbs the tranfparency of it. It is requi-
fite in the above experiment that there thould
be a rcuundan{:}r of acid in the teft, to pre-
vent the lead from being precipitated by any
calcarcous earth the water may at the fame
time contain.

* Unfaturated, hignifies, npt fo .mnch as the acid is capable of
ﬂ.’iﬂ'ol'rm;
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Ts diftover an Alkali in Waters.

"T'HE alkali found in mineral waters we
have faid is always the foffile, the vegetable

being generated only on the furface of the
‘earth. |

An alkali in waters is difcovered,

1. By their turning the blue flowers o a
‘green colour. '

2. By their cffervefcing on the addition
of an acid.

3. By their precipitating chalk from its
folution in aqua fortis. |

N. B. The aqua fortis fhould be faturated
with the chalk, (z. e. contain as much as it
is capable of dificlving,) or elfe the part of
‘the acid th.it remains wnfaturated will dif-
'_ﬂ::lyrc the alkali in the water fo that it will
not preciplita'te. the chidlk.

4. By their precipitating an ochre from
folutions of iron in the vitriolic acid, or
from a folution of green vitriol in water, the
acid of the vitriol having a greater attraction

for the alkali than the metal, (. table of
affimitigs. ) ' il
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As the prefence of a volatile alkali in was
ters is not admitted, it is needlefs to adduce
any of the criteria, I fhall however, for
form’s fake, obferve, that,

1. A folution of corrofive fublimate in dif-
tilled water is precipitated by the volatile al=

kali in a white, but by the fixed alkali in 3
rved or brown powder. '

2. If a water conrtains any quantity of voa
latile alkali, it will acquire, from copper
immerfed in it, a fine blue tincture.

Todifcover the Neutral Saltsin Mineral Waters.

I. GLAUBER’S SALT.

THIS fate is known,

1. By its tafte and the form of its chry-
{tals, which are hexagonal: thefe may be
eafily obtained from waters containing it by
a {low evaporation till a pellicle forms on the
furface, and then placing the liquor at reft
for the chryftals to fhoot : the addition of a
little {pirit ot wine towards the end aflifts
the chryftallization,

2. By the folution of the falt in water
coagulating when fpirit of wine is added to
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4t ; the fpirits attra®ing a part of the moif-
ture from the falt, it begins to refume its
chryftalline form.

3. By its fufibility in a gentle heat, which
is a property peculiar to this neutral falt.

4. By no precipitation taking place on ad~
ding an alkali to it when diffolved in water,
which always happens to falts with an earthy
bafe, as Epfom falt, &c. (vid. table of af=

finities. )

5. By the precipitation of a yellow pow=
der (7. e.2 turbith mineral) on adding a fo=
lution of mercury in the nitrous acid, the
mercury leaving the nitrous acid to unite

~with the vitrielic.

11. COMMON SALT, is known,

1. By the figure of its chryftals, which
are cubes, and which may be obtained by
long boiling, and then placing the liquor to

2. By its decrepitation (crackling) on
being placed on a hot iron. '
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«2. Calcareous nitre, or nitre compofed of.
ap earthy bafe, does not deflagrate as com<:
mon nitre, but blifters, and being fubjected
te & firong heat, the acid is expelléd and the
eirth converted into quick-lime.—A folution

of calcareous nitre is alfo expofed by the ad-:
dition of alkali.

3. Common ammoniac may be known by
its) giving out the volatile alkali on adding a
fixed one, the acid having a greater affimity’
for the latter : the volatile alkali is immedi-
ately perceived by its pungent vapours when:
applied to the noftrils.

To difcover- Sulpbur in Waters.

FE'W of the waters which, from their
fmell and other properties, have been called
fulp}iureﬁus, contain a real or affual {ulphur,
but either a hepar fulphuris, or elfe a ful-
phureous Gas, (7. e. the phlogifton) in fome
mode of combination hitherto not very well
under{tood.

Waters that contain an actual fulphur, as it
is only fufpended, not diffolved, generally-



( 4 )
depofit it about the fides of the veffels or re«
fervoirs in which they are placed; but when
prefent only in a fmall quantity, {o as not to
be perceptible in the foregoing manner, the

fand or mud of the fprings may be dried
2nd thrown on a plate of hot iron ; if there

be any fulphur contained therein the fumes
will prefently difcover it.

Waters containing a bepar fulphuris, or
fulphur united with an alkali, (in which
form it is rendered foluble in water,) are dif-
tinguifhed,

1. By their feetid {mell, which refembles
that of the {courings of a foul gun.

2. By their tarnifhing the white metals,

" w.as filver, of a purple or black colour, and

gold, of a deep yellow or copper colour.

3. By their lattefcence on the addition
of acids, which by attra@ing the alkali pre-
cipitate the fulphur.

4. By their turning a folution of fugar of
lead of a brown colour, and by their vapours
rendering vifible charadters wrote with the
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above folution, which is the common {ym-.
pathetic ink. The phlogifton which thefe
vapours contain partly revive the metal in the
faccharum faturni, and thus make the cha-
racters vifible.

Sulphur diffolved in water by means of
calcareous earth in a cauftic ftate, (or guick-
lime) exhibits none of the above figns of an
alkaline hepar fulphuris. It is detected how-
ever, by the addition of alkali, which pre-
cipitates the calcareous earth, and by form-
ing a true hepar fulphuris, the waters then
begin to afflume the qualities enumerated in
the preceding paragraph.

To difeover Foffile Oil in Waters.

THIS is generally found floating on their
furface, but may be blended with the water
by means of an alkali, or quick-lime, in
form of a foap.

Such waters will curdle ﬂl_l"t}fﬂ?dditit}ﬂ of
acids, juft the fame as hard waters do with

{oap.
. G
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The argillaceous, ochrey, and flinty earths
* can only be fufpended or diffufed, and can-
not therefore conftitute any impregnation in
waters.

To difcover Selenites in Water.

SELENITES, or gyplum, (vid. table of
earthy falts,) which is the matter of all
hard waters, is difcovered,

1. By the well known effe& of fuch wa-
ters in curdling foap.

2. By the evaporation of thefe waters thin
laminous chryftals, like the fecales of fifhes,
may be obtained, of a rough aftringent tafte,
which are difficultly foluble.

3. By adding a folution of mercury in the
nitrous acid a turbith mineral is formed, as
before explained (vid. page 7.)

Do difcover Epfom Salts, and Magnefia, in
Waters,

EPSOM SALTS, compofed of the vitriolic
acid and magnefia, (vid. table,) are obtained
from waters by evaporation and chryftalliza=
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To difeover the Metallic Contents of Mineral
Waters.

IRON:—The common tefts of the pre-
fence of iron are powdered galls, or tinéture
of galls in brandy, and the phlogifticated al-
kali ¥, Waters containing iron, with the
tinCture of galls, firike a purple or black co-
lour: fometimes the addition of a minute
portion of alkali is ncceffary to make this
experiment f{ucceed. The trial with the
phlogifticated alkali is a much more accu-
rate and pleafing one; the waters which
contain iron f{trike with this a beautifu]
Prufiian blue.

Iron being diflfolved in waters by feveral
different means, the fame tefts do not uni-

verfally apply-.

I. Waters which contain iron, diffolved by
fixed air, drop it on the efcape of the air;

® The phlogificated alkali, or Pruffian alkali, as it iz called,
(becaufe of its ufe in the manufacture of Pruffian blue,) is made
by the calcination of tartar and bullocks blood. The alkali of the
tartar is thus chiarged with a quantity of inflammable matter, and
is fuid to be phlogificated ——For the cxplanation of the procefs
by which Pruffian blue is formed. Fid. Macguer’s Diflionnaire de
Chemie,
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obje& of the legiflature, in order to make
the place of the utmoft pofiible benefit to the
ifland, to eftablith a townthip ; accordingly
commiflioners were appointed, who were
formed into a body corporate, vefted with
authority for granting of lands and making
the neceflfary laws and regulations refpecting
the town and the bath. The public defign
was much promoted by the zeal and liberal
donations of fome private gentlemen, parti-
cularly of Peter Valette, Efq. (whofe public
and benevolent charaéter is too well known
in this Ifland to require any Eulogium}) and
the place began to be vifited, not merely on
account of the falubrity of the waters, but
as a fathionable fejour. :

Nothing could have obftruéted the pro-
grefs of this town, or hindered the comple-
tion of the public plan, but the unfortunate
political factions that prevailed in the coun-
try during its infant ftate ; which deftroying
the harmony of privatelife, prevented the prin-
cipal families from reforting here as formerly,
and the place has ince that time fallen inte
confiderable decline. * The Houfe of Aflem~

| G
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bly has, neverthelefs, not fuffered the public
to be deprived of the benefit of the waters
by withholding any neceffary grants for the
keeping up of roads and buildings to make
the place be conveniently vifited by invalids;
and the liberal fum they have lately given
for thefe ufes, it is hoped, will, by render-
ing the baths more convenient, and the place
more agreeable, caufe a greater conflux of
company to it. There are befides many other
circumftances that concur in inviting people
to the place, and in removing the objections
that were formerly made againft it; amongft
which I fhall firft mention the advantage of

a better road, in confequence of the late
turnpike a& ; next to that of the change of
of climate, which was formerly, in this
neighbourhood, fo exceedingly rainy as to
be hardiy habitable: the quantity of rain
which has been known to fall in a given
time, (to perfons not acquainted with the
Weft-Indies, and have not fcen what are cal-
led the feafons,) would feem incredible,—
above 4o perpendicular inches have fallen in
about the {pace of 6 or 8 hours, which is
nearly dopble the quantity that, on a medi-
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um, falls in Great-Britain through a whole
year. The progrefs of cultivation having
occafioned the falling of the adjacent woods,
has produced a great alteration in the ftate
of the feafons, particular years excepted, as

the laft, which was a very wet one over al-
mofit the whole Ifland.

Laftly, I muft not omit to mention the
Botanic Garden inftituted here about five
years ago, which is already in a flourithing
ftate, being ftocked with a great variety of
the moft rare and ufeful plants collected from
every quarter of the globe, and cannot there-
fore fail of furnithing out a great deal of en-
terfainment not only to the cultivators of na-
tural fcience, but to every one vifiting the
place.

Analyfis of the Bath Waters.

THE waters (for there are feveral {prings)
iffue from fundry clefts and fiffures in the
rocks on the fide of a {fmall river, called from
thence the Sulphur River, vihofe fource is in
that ftupendous pile of mountains which run
eaft and weft through the Ifland : the feveral
fprings are fituated very near o each other,
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The immediate effe@ts which follow on
drinking the bath waters are, frequent eruc-
tations of wind, fometimes a degree of Ver-
tigo or head-ache, and ficknefs at the fto-
mach ; a copious flow of perfpiration and
urine ; after which an exhilaration of mind
generally enfues, with an encreafe of appe-
tite, and at night natural reft.

Eov R A Tl Ty T

"THE fpecific gravity of the water appears
to vary a good deal from that of common
water, as will be feen from the following
experiments ; when taken from the {pring
it is indeed lighter, on account of its heat
and other caufes, than common water, but
cooled to the fame point it becomes heavier,
from the earthy and faline matter with which
it is impregnated.

L]

EXPERIMENTS.

1. AN Erya’ramefrfm! gauge plunged into the
Bath waters, taken as hot as poflible from
the fpring, funk 4 inches s-10ths,
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2. The above mentioned inftrument {unk
in common water heated to the fame *point,
(viz. about 125 deg.) only 3 inches 6-10ths.

3. The fame gauge funk in the Bath wa-
ter, when cold, 1 inch 3-10oths.

4. The fame gauge funk in the river wa-
ter 1 inch §-10ths. ;

The Bath water i5 therefore to common
water, when hot, as 45 to 36, when cold,
as 13to 135.

By weighing it a§ accurately as I could
with a common beam, I found the gravity
of the Bath water to exceed that of the river
1 drahm and 20 grains in the pint.

It feems extraordinary that the Bath wa-
ters fhould, when hot, be lighter than com-
mon water of the fame temperature, and
when cold, heavier ; I can only explain it
from the phlogifton which it contains, ma-
ny waters become heavier after a decompofi-
tion takes place in their component princi-
ples: The Buxton waters, . gr. placed in an
exhaufted receiver, gave out fo air bubbles,
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but turned whitifh, and weighed 16 grains
in the pint heavier immediately after, (wid.
Monro on Mineral Waters ),

 BEMPERATURE

THE temperature of the feveral {prings, fo
far as my obfervations have reached, is uni-
formly the fame under all the differences of
weather and variations of the atmofphere;
though, if we may credit the experiments
made by gentlemen fome years ago, the wa-
ter appears to have heen hotter than I have
ever found it, and to have varied a few de-
grees in its temperature, at different times.

FuauzgexHEIT.
Heat of the main {pring by my ther-

* mometer, - - - 127
Ditto of the low {pring, - - 124
Ditto of the upper do. - - 114
Ditto of the higheft do. - e
Ditto of the water running from the

guttering into the baths, - - 122

Ditto of the water brought in a four
gallon jug to the town, diftant
nearly two miles, = - ]

i
e |
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Experiments to afcertain’ the Contents of thé
Bath Waters.

EXPERIMENT L
HE Bath water, placed in the exhauft-
ed receiver of the air pump, gave out
very few air bubbles.

Having no air-pump I could not make
this experiment myfelf; but it was tried
fome years ago by a medical gentleman ¥,
who anylyfed the Moffat Waters in this_
neighbourhood, and I believe with fufficient
accuracy. ; i

ExperiMENT II. A bottle ﬁll:d; with”
the Bath water immediately from the foun-
tain, had an oiled bladder tied over the’
mouth of it, after which it was placed in a
vellel of hot water : The heat of the water
being encreafed to the boiling point, a fmall
quantity of air was feparated, which was fe-
cured by tying a ligature round the neck of
the bladder, and afterwards made to pafs in_

. * The account of this analyfis is anonymeus, but I am informe
ed it was wrote by Dr, Mitckell, formerly a pra&titioner in Blye

Mauniain Valley.
H
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a gentle ftream through lime-water ; but ne
precipitation enfued, as happened by breath-
ing through the fame lime-water (vid. p. 30.)

The Bath waters have been fuppofed to
contain a confiderable quantity of fixed air ¥,
but from what circumitance I cannot con-
ceive, as they are totally deftitute of that
fparkling appearance and poignant tafte that
diftinguith fuch waters, and the above expe-
riments plainly demonftrate that they have
no fuch impregnation. |

ExpzrimenT III. A bottle accurately
filled with the Bath water was inverted in a
veflel fall of the fame water, fo as to allow
no air fp enter the bottle; the veffel with
the water in this pofition was then placed
over the fire, and the heat of the water en-
creafed to the boiling point,—the water in
the bottle was obferyed to defcend about half
an inch ; but on fuffering it to cool, it af-
cended again, fo as to leave no vacuum in
the bottle.

-

® Fid. Hiltory of Jamaica,

R
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ExperiMENT IV. A bottle filled with

the water was clofely ftopped by a cork;
which was perforated by a crooked tube, the
other end of which entered an inverted phial
filled with water, and placed in a veffel of
water after the manner of Dr. Priefily r Be-
ing allowed thus to remain for z.ri.' hours,
there was no defcent of the water in the
phial. £}V '

The two laft experiments ferve to {hew
that the Bath waters contain no air of any
kirid, unlefs 4 fmall quantity of common or
atmofpheric air, which I apprehend was what
was extricated in experiment II. and 1IIL—I¢
is hence doubtful if the Bath waters contain
any phlogifticated or inflammable air as has
been fuppofed.

ExpERIMENT V. Some of the fine blue
flowers of a convolvulus were infufed for an
ho¥ 6r two in the Bath water without fuf-
fering any change in their colour ; on add-
ing a fingle drop of the oil of vitriol, the
colour of the flowers was immediately chan-
ged from a blue to a bright red.
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ExreriMENT VI.  Some drops of oil of
tartar being added to a glafs of the Bath
water, no effervefcence or other change en-
fued. '

ExperimeNT VII. Some drops of a fo-
lution of hepar fulphuris being added to a
glafs of the Bath water, no lacefcence was
produced, till I dropped in a little oil of vi-
triol. .

ExPErRIMENT VIII. Some drops of an
unfaturated folution of lead in the nitrous

acid, were added to a glafs of Bath water *,
which effected no alteration.

ExPeriMENT IX. Some drops of a fo-
lution of mercury in the nitrous acid were

added to a glafs of the Bath water, no yel-
low precipitation enfued .

From thefe experiments (N° 3, 6,7, 8, 9,)
it is very apparent that the Bath waters con~
tain no vitriolic acid (vzd. page 31) in a fe-
parate {tate,

rrTeT——— Sre——— e il

* See thls experiment explained, page 34.
1+ Ditto do. do. PAEC 37«
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ExperIMENT X. Some drops of the oil

of vitriol were added to a glafs of the Bath
water, no ebullition or effervefcence enfued.

In the account given of the Bath waters
in the hiftory of Jamaica, it is faid, that a-
cids dropped into the Bath water caufe an
ebullition ; but it is certainly a miftake, and
I believe it has arifen from the obferver not
rightly diftinguifhing between an ¢ 1lition
and the difficult mixture of the acid and the
water ; the acid, being fo very ponderous, on
being dropped into the water falls through
it, and caufes an appearance that might be
miftaken for an effervefcence, by perfons not
properly acquainted with the {ubjett.

ExreriMeNT XI. A folution of fal mar-
tis being dropped into the Bath water, no
echrous precipitation followed, (vid. p. 35s
fec. 4.)

ExperiMENT XII. Some drops of a nice-
ly faturated folution of chalk in the nitrous
acid were added to a glafs pf Bath water, but
no precipitation enfued, (vid. p. 35, fec. 3.)
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Thefe experiments, (N° 1o, 11, 12,)
clearly thew that there is no alkali in the
Bath water, (vid. p. 35.) but left the alkali
might be in too diffufed a ftate to be difco-
vered by the above tefts, I repeated the ex-
periments on the water after confiderable e~
vaporation, and the refult was the fame.

ExpreriMENT XIII. To the Bath waters
I added a {fmall portion of alkaline falt, and
obferved no change, but the fame experi-
ment being tried, after evaporating the water
a little, 2 white precipitation followed, (v7d.

p- 14.)

ExperiMENT XIV. A few drops of 2
faturated folution of lead in the nitrous acid,
added to the Bath water, caufed a milkinefs,
(wid. p. 14.)

The fame effe@ followed on addin g aclear
{olution of faccharum faturmi.

ExPERIMENT 15. The water during eva-
poration, with a very gentle heat, depofited
a quantity of reddith brown earth, which I
feparated by decanting the liquor from time to
arne as it colleted at the bottom of the veffel.

PR T e e N
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ExperiMENT XVI. To the earthy pre-
cipitate obtained in the preceding experis
ment, I added fome diftilled water, but on-
ly a part of it diffolved.

ExperiMENT XVII. To the foregoing
precipitate repeatedly wathed in frefh quan-
tities of diftilled water, I added fome drops
of the oil of vitriol, which caufed a flight
effervefcence ; but great part of it remained
undiflolved, which was alfo infoluble in the
nitrous acid, and with difficulty foluble in

water.

ExperiMeNT XVIII. After further eva-
poration of the water I placed it at reft for
12 hours, and then found it covered with
thin laminous chryftals like the fcales of
fithes, which being taken off and put in dif-
tilled water, great part of them continued to
float therein, remaining undiffolved for fome
days : the tafte of thefe chryftals was rough
and earthy, not faline. Thefe are the proper-
ties of the felenitic compound (vid. p. 8);
which the following experiment more cleas-
ly demonitrate thers to have been.
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ExreriMENT XIX. To a folution of the
chryftals (exp. 18) in diftilled water, I added
fome drops of the folution of mercury in the
nitrous acid, which caufed a yellow precipi-
tation (vid. p. 37, fec. 5.)

ExreriMmeNT XX. That portion of the,
earth which was diffolved by the vitriolic-
acid in experiment 1§, was precipitated again
by adding a few drops of oil of tartar, I
wafhed the precipitate in diftilled water, and
then re-diffolved it in frefh vitriolic acid;
the liquor formed thereby was bitter and fa~
line, refembling that of epfom falts.

I repeated this folution and precipitation
feveral times, fo as to leave no doubt of the
earth being a magnefia,

The foregoing experiments made on the
earth precipitated during evaporation, were
all repeated on the refiduum left after evapo-
ration to drynefs, with nearly the fame re-
fult, only that I found it difficult to obtain
the earth entirely pure, fome of the faline
:natter adhering, notwithftanding repeated
affufions of diftilled water.
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Magnefia in waters is generally combined
with the vitriolic acid, conftituting epfom
falts ; but as there are no figns of vitriolic
acid in this water, unlefs in the felenitic
compound, it is not improbable that the
magnefia is blended with the fea falt, which
this water appears, from the fubfequent ex-
periments, to contain, forming with the mu-
riatic acid a fixed ammoniac (vid. p. 8. fec.3.)

ExperiMENT XXI. On dropping a fo-
lution of filver in the nitrous acid into the
Bath water, a white curdled precipitation
immediately took place, (vid. p. 38. fec. 4.)

ExperiMeENT XXII. The precipitate in
the preceding experiment, with a little tar-
tar, being rubbed on polithed brafs, gave it,
by the affiftance of heat, a filver colour *.

Having thefe evident proofs, (experiment
20, 19,) of the prefence of muriatic falt, I en-
deavoured to obtain it in its chryftallized ftate.

ExperiMENT XXIII. A quantity of the
refiduum was diflolved in diftilled water,

* This precipitate called a Luna Cornea is the fuhftance mage
ufe of by artifts for fome kinds of Glvering.
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ExrerimMenT XXVI. Having made cer-
tain chara&ers on paper with the fympathe-
tic ink, (7. e. a folution of faccharum faturni
in water) I tied the paper over a broad mouth-
ed bottle filled with the Bath water, the va«

pours of which foon rendered the characiers
vifible. 2z

ExreriMENT XXVII. Saccharum fatur-
ni diffolved in the Bath water caufes no red

or brown precipitation. é

Thefe experiments (N? 23 and 24) prove
that the Bath waters contain no atual ful-
phur (vid. p. 39); but the following ones
(N© 25 and 20) evidently thew the prefence
of the phlogifton in fome form (vzd. p. 40):
Why experiment 27 does not fucceed I can-
not tell, unlefs from the phlogiftic principle
being fo very volatile as not to remain long
enough to produce the effect.

The fetor of thefe waters indicate the
prefence of a hepar fulphuris (vid. p. 40) »
but this is rendered doubtful by the experi-
ments made with acids (vid. experiment 10)
which caufe no precipitation, and athers
fhewing that the waters contain no alkali.
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CHAPTER W

On the Effeéts and Ufes of the Bath Waters.

AVING lecarned by analyfis the mat-

ters contained in mineral waters, we
can fometimes with certainty determine, &
priori, what will be their effe¢t on the hu-
man body ; but not univerfally ; for notwith-
ftanding the feveral principles of a water may
be clearly detected, yet their mode of com-
bination being unknown; their ufes can only
be conjectured, till experience has afcertained
them. The Somerfetihire Bath Waters, e. g-
contain, according to the lateft and beft ana-
lyfis by Dr. Faulkener and others, a Jittle
common  falt, fome bepar fulphuris with
guick-lime, @ minute portion of iron, (viz.
only one 37th of a grain in a pint of the
water) fome felenites and fixed air. However
active thefe principles may be, I apprehend
it will be impoffible, from the fmall pro-
portion they contain of each, to account fully
for their cxtenfive influence in the cure of
difeafes. There will be as much difficulty
in accounting fatisfactorily for the operation

K
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of our waters; yet from comparing their ef-
fe@s together, their general action feems to
be fimulant ; which power they owe chiefly to
the fulphureous gas, or phlogiftic principle,
the fixed contents being in too fmall a quan-
tity to be productive of any material opera~
tion.

That the Bath waters act as a ftimulant is
very obvious from the immediate effetts
which the drinking of them produce, wviz.
eructations of wind, vertigo, head-ache, and
fever, &c. e, (viz. p. §3) as well as from
the nature of feveral difeafes in which they
are found remedial.

Dr. Brewn, in his Natural Hiftory of the
Ifland, fays of thefe waters, ¢ that they are
¢¢ remarkably beneficial in all capillary ob-
¢ ftruCtions or diforders proceeding from
¢ weaknefs or the want of proper glandular
¢ fecretions ; in all lentors or vifcidities pro-
¢« ceeding from the inaction of the folid {yf-
“ tem; in confumptions, nervous {pafms
* and weaknefles: They reftore the appetite
¢¢ and ufual altion of the vifcera, invigorate

5
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““ the circulation, warm the juices, open the
“ {kin and urinary paffages, ftrengthen the
““ nerves, and feldom fail of preducing eafy
‘“ fleep at night. ’

Mr. L % % % %, in his well wrote Hi-
ftory of the Ifland, gives mearly the fame ac-
count of thefe waters ;=—He fays, ““ they
‘¢ excite appetite, promote urine, produce
‘¢ fleep, cure ulcers, ftrengthen the nerves,
‘¢ and cure palfey.

Thefe effects, moft of which I have feen
verificd in a great number of cafes, evidently
indicate a ftimulant power. 1ftly, The ex-
pulfion of flatulencies, increafe of appetite,
& ¢. thew that the water excites the action of
the ftomach. 2dly, The vertigo, head-ache,
and fever, which they fometimes induce, are
confequent on an encreafed circulation. 3dly,
Their diuretic effe&s, in like manner, pro-
ceed from their ftimulant ac&ion on the kid-
neys : their operation in this refped, 1s in
part owing to the quantity taken in as a di-
luent, but they have certainly a further ef-
fe@ than as a mere diluent; for in fome.
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cafes * the quantity of urine difcharged has
g_reatly exceeded the whole quantity of fluid
made ufe of. 4thly, An increafe of perfpira-
tion may bevariouflyaccounted for; 1ftly, the
waters may prove diaphoretic from their ac-
tion in the ftomach, between which and the

extreme vefiels of the body there is a parti-,

cular confent: 2dly, They muft be diaphor-
ctic as being diluent ; but befides, they may,
3dly, from their fulphureous contents, act ag
a ftimulant in the extreme capillary veffels. '

Whether the Bath waters may not alfo have
fome a/terant and antifpafmedic power, I thall
not determine, but it would feem probable
that they are pofiefled of both.

- Having faid thus much to explain the ge-
neral nature and altion of the Bath Waters,
I {ball now confider their ufes in particulas
difeafes.

I. The Dry Belly-ache feems to have been
the complaint in which the good cffects of
the Bath waters were firft moft eminently ex-

* T'am obliged to my friend Dr. Ciarke for a very particular
cale of this nature.

§
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perienced, and they have ever fince been ap-
plied to as a moft fovereign remedy againft
the paralytic torpor and relaxation that fu-
pervene to the excruciating {pafms which by
turns affe& the bowels and limbs of people
in this horrid difeafe. I muft not in this
place enter largely into the confideration of
cither the caufes or cure of this complaint ;
but whatever it depends on, whether on the
action of any poifon taken in (as of lead, a-
cid, ardent fpirit, &c.) on an acrimonious
bile in the firft paffages, or on 2 conftriction
of the furface from cold, concurring with an
irritable ftate of the bowels, it is obvious,
that, after removing the conftipation, the
principal indication of cure 1s to reftore the
loft tone. As fpafm, or a violent ftate of
contraction in the mufcular fibres, produces
the alternate ftate of atonia or relaxation, o
wvice verfa, atonia gives occafion to the re-
turn of {pafin : Accordingly we fee that pa-
tients, once affeCted with this diforder, arc
fubject to frequent relapfes, which nothing
can fo eff=Gually prevent, as exciting the ac-
vion of the inteftinal canal. With this view
various medicines are employed, but the
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[1I. The ufe of the Bath waters is highly

conducive to convalefrents of every clafs, ef-
pecially after fevers: By exciting appetite
and invigorating the bowels, it reftores the
tone of the whole fyftem, and obviates 2
tendency to relapfe.

1V. The effe@®s which the Bath waters
have on the nervous fyftem, and in affifting
the fun&ions of the fltomach, fhew them to

be a very fit temedy in all Ayfferical and fex-
ual complaints.

V. T fhall next confider how far the Bath
waters are ufeful in vifceral obfiruéizons, or in
complaints of the liver and {pleen ; patients
labouring under thefe complaints have fre-
quently had recourfe to thefe waters, and, I
believe, have not always been difappointed
of receiving benefit, but I neverthelefs think
that in fuch complaints they are rather an
ambiguous remedy : So far as they ftrengthen
the functions of the ftomach and the bowels
they may be ufeful, but from their ftimulant
or heating quality, they may femetimes do
hurt by exciting inflammation. Perfons who
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have undergone a mercurial regimen for. the
removal of thefe complaints, may, however,
derive great advantage from the waters: The
danger of topical inflammation being remo-
ved, the ufe of them will afterwards contri-
bute much to their recovery. This leads me

to {peak of their effets after falivation in o-
ther diforders.

VI. Mercury, though the only certain
remedy which fome difeafes admit of, is ne-
verthelefs an hazardous one ; under the moft
careful management it fometimes makes great
depredations in the conftitution, particnlarly
in warm climates, where the tone of the
{yftem being once impaired, is difficultly
recovered. In this view, and for removing
fome {fymptoms, which mercury of itfelf is not
a cure for, the Bath waters are highly bene-
ficial in the lues venerea: They ferve to fup-
port the general health, and perhaps affift in
wafthing out the venereal virus. With the
iTot Baths they are of great ufe in relieving
the noturnal pains, cleaning and curing the
ulcers, eruptions, &e. &e,
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They have in fome inftances difcovered a
iingular efficacy in ftopping old gleets *.
They may operate in two ways in the cure of
fuch complaints; 1f, as a diluent in wafhing
out fome latent virus; or, 2dly, by their tonic
power in the ftomach, and in bracing up the
whole fyftem. It is, however, immaterial
how they act, if they produce the effect,
which is unqueftionable : I have no doubt ot
their proving equally fo in the fluor albus.

VII. The Bath waters are not only fer-
viceable in the lues venerea, but alfo in that
more loathfome diftemper of negroes, the
yaws: By the drinking of the waters, and
the ufe of the hot baths, the eruption is
thrown out more plentifully on the fur-
face of the body, and the matter eliminated ;
by which the internal fyftem feems to be re-
lieved, and the cure expedited. Nothing
can be more pernicious than the general
practice of negroes in this diforder, I mean

* Dr. Frvine, a gentleman univerfally knowa for his many vir-
tues, as well as by his long refidence in this meighbourhood, has
favoured me with a very fingular cafe of this kind, where 2 per-
fon was cured by the Bath waters of a gleet of eleven years ftand-
inge=-1 kncw of fome other cafes 2lmoft a8 fingular,

L
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that of wathing in the cold rivers. The fur-
face being by that means conftringed, the
yaws are repelled, which I believe is fre-
quently the caufe of fubfequent bone-ache and
~ diftortion.

VIII. Every kind of cutaneous diftemper
may receive advantage from the Bath waters.
An inveterate Jeprofy was relieved by it; but
I apprehend that in cutaneous defeedations
there may be found waters ftill more ufeful
than thofe of the Bath. Their ufein abfterging
and drying up foul ulcers, is fo well known
I thall {ay nothing on the fubje&.

IX. Dr. Brown mentions confumption a-
mong the difeafes in which the Bath waters
are ufeful ; but if he means a confumption
of the lungs, I fhould fear he is miftaken :
Confidering the degree of phlogiftic diathefis,
or inflammatory difpofition that prevails in
this difeafe, I conceive the Bath waters may
rather tend to aggravate than relieve the
{ymptoms ; but I have no experience, and

have not been able to colle@ any facs on the
(pbject.
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X. I thould not either fuppofe the Bath
waters indicated in dropfy, but a cure in that

diforder has been obtained by fuch various

and even oppofite means, that I fhould nos
think the trial of them improper where o-
ther remedics have failed. - The Bath waters
being poflefled of an altive principle, capa-
ble of producing material changes in the {y{-
tem; may accidentally excite the action of
the abforbent veffels, and caufe the waters
to be carried off by the different outlets of
the body:

XI1. In the jaundice they are ufeful after
the obftru@ion in the biliary duéts is remo-
ved, for carrying off the bile in the circula-
tion, and for ftrengthening the impaired
functions of digeftion, .

XII. The diuretic effect of the Bath wa-
ters make them wufeful in nepbritic com-
plaints, in which they operate both as a di-
luent and by a fpecific quality without much
ftimulus. In fuch mepbritic affeCtions as
depend on a gouty diathefis, the Bath waters
are galculated to anfwer extremely well;






( 8% )
baths, by exciting the a&tion of the ftomach,
and of the extreme veflels, call back the
gout to the joints, after being repelled, or
determine it there, when wandering about

the body.

When the conftitution is much debilita-
ted, and the gout occafions affections of the
head and ftomach particularly, inftead of
producing inflammation in the joints, it is
called atonic; that is, from the want of Zone
the difeafe which thould be feated in the ex-
tremities feizes on other parts, or is not able
to form in the joints. In cafes of this na-
ture the Bath waters are very beneficial.

The inhabitants of the Weft-Indies make
frequent voyages to Great-Britain on account
of health when perhaps they have a remedy
nearer at hand. In the atonic gout Dr. Culler
recommends a warm climate, and I therefore
embrace the opportunity of fuggefting to ja-
maica gentlemen refiding in Great-Britain;
that under this difeafe they have in their own
Ifland a climate more propitious, and in the
Bath waters a remedy not lefs efficacious, and
















































