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INTRODUCTION.

On the Stupy q/’MINEkAL
WATERS in general,

N the prefent improved ftate of medi-
. cal knowledge, it feems remarkable,
- that fo little progrefs fhould have been
made in fo important a branch of it, as
that of the inveftigation of the Nature and
Qualities of Mineral Waters. Books, in-
deed, have not been wanting, as upwards
of two hundred volumes have been written
on this fubjet only. The accounts,
however, tranfmitted to us, by the gene-
rality of thefe Writers, are very little to be
depended on, as they are moftly filled
with inftances of the groffeft ignorance, or

B mifrepre-
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mifreprefentation.  Bold, however, as this
aflertion may appear, we ftill think that,
on examination, it will appear well found-
ed, and believe that in the future part
of our Work, fuch inftances of this will
be produced, as will leave the Reader
little reafon to doubt its truth,

We would not have it here under-
ftood, that we mean this as a reflection
on all the books, without exception,
that have been written on the fubjeét;
we are willing and ready to acknowledge
feveral ufeful and important difcoveries,
which are to be found in works of this
kind. It muft, neverthelefs, be owned,
that, confidering the great advances made
in the other branches of the {cience of
phyfic, and in that efpecially which would
moft affift difcoveries of this kind, this
in particular has not been improved in
proportion with the reft. A certain inge-
nious Writer, a native of a neighbouring
kingdom, who has included in his work a

Differtation on. the celebrated Waters
which
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which we propofe as the fubject of the
enfuing pages, has carried his refleCtions
on this fubject to a great length, and macde
many fevere obfervations on the Faculty
refident there, for their ignorance of the
principal remedy in their Materia Medica.
How far this ‘may be true, does not be-
come us to determine; certain it is, how-
ever, that a decency of language im-
peaches no truth; and had the Author
kept to that, his work would, probably,
have found that reception in the world,
which the ingenious dilcoveries it con-
tains entitle it to. We hope, however,
¢hat our Work will be as little obvious
to objections of this kind as the nature of
the thing will admit of. Opinions, in-
deed, and fome of thofe, perhaps, of a
pretty general nature, will be found dif-
puted ; but we hope it will be done in fuch
a manner, as not to give offence to thofe
who have written in fupport of them.—
When opinions alone are controverted, it
may be alledged, that no apology is ne-
ceffary, as a certain degree of candour

B2 ought
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ought to be the infeparable attendant on
learning ; and that no man of {cience
fhould be athamed to receive information
from whatever channel it may be derived.—
Specious, however, as this argument may
feem, the practice of the world is widely
different, Difputes of this nature have
been generally managed with great acri-
mony, and have not infrequently dege-
nerated from mere literary controverfies
into perfonal fatyr and inveétive. This
obfervation, though particularly true in
this inftance, is not confined to phyfic,
it having been an old general remark,
that men are at lealt as tenacious of
their opinions as their property. We
are too well fatisfied of our own im-
perfections, to defire to enter into dif-

putes of this nature, and are ready to own,
that, however probable our Theory may
feem, 1t is by no means, even in .our
own opinion, free from objections. A
confcioufnefs of this will, we hope, make
us ready to receive any information, or

acknowledge any error, we have made.
One
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One merit, however, we hope we may
pretend to, which is, that we have falfified
no faét in favour of, nor fupprefied any
circumftance in our experiments, that
might make againft our opinions, When
any fuch have occurred, we have related
them faichfully, and, as far as reafon, or
a juft probability would fupport us, en-
deavoured to reconcile them with our
Theory.

We have not, likewife, taken any expe-
riment on the credit of others, but have
repeatedly made all thofe here related.
How far we have fucceeded, the world
muft judge ; we hope, however, for fome
indulgence, as our Work is compofed,
in a great meafure, on a new plan.

We fhall now proceed to fpeak of the
caufes which have prevented, or at leaf}
retarded, the improvements we might
have expected to have feen in this branch
of {cience, The principal of which are

the following,. -
B 3 1. The
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1. The want of chemical knowledge.
That a certain degree of chemical know-
ledge is neceflary to thofe who propofe
1o inveftigate the impregnations and qua-
lities of Mineral Waters, will fcarce be
denied. As a proof, however, of it, if
we look inta the books written on this
fubject, while that branch of knowledge
was little cultivated, and, of courfe, few
improvements made; or into thole of later
date, whofe Authors were defeftive in
that {cience, we fhall be abundantly con-
vinced of the truth of this affertion.

We there read of impregnations of
Waters with fubftances, which we know
are (in the ftate they are prefented to us
by nature, and, of courfe, the ftate in
which they are generally expofed to the
aCtion of the Waters) indiffoluble in a
watery fluid ; or elfe of fuch fubftances
which, although foluble in water, we know
to be mere creatures of Art only, and, of
courfe, not to be expetted to be met with
‘among the operations of Nature.

| Expe-
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MineErAL WATERS iz general. 11

ples of phyfic, what reafon have we to
defpair that the remainder will, in time, be
rendered equally clear ?

To affert the contrary, would, were it
applied equally to every branch of learn.
ing, preclude all fearch whatever; and,
had it been formerly obferved, would have
hindered us of many of the ufeful and im-
portant difcoveries we now enjoy.

An accurate knowledge of chemiftry
is likewife requifite in the examination of
waters, to diftinguith their original con-
tents from thofe which are only the pro-
duc of the experiments, From inatten-
tion to this circumftance, many miftakes
have been commiited, and many fuppofe
difcoveries have been made, of impregnati-
ens which never had any exiftence in the
water before thefe were made.

2dly, Abufe and confuficn of terms.
This caufe is nearly connefted with the
former, and proceeds, in a great meafure,
from the fame origin ; it having been an old
B 6 ob-
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obfervation, that no fcience ever arrives at
any conliderable degree of perfection until
its terms are accurately defined. If this
rule holds general, we may pronounce this
branch of knowledge to be at an exceeding
low ebb, as there are {carcely two Writers
on the fubject of Mineral Waters, who
have applied the fame fignification to fi-
ilar exprellions, It is, indeed, greatly
to be doubted, if the Authors themfelves
had any pofitive ideas affixed to many of
their terms, as they feem to be more fre-
‘quently drawn from fome poflible, or, as
their fancy might fuggelt, prcbable pro-
duction, than from experiment tending tp
prove that fuch facts had really happened,
‘I his imperfection is juftly charged on moft
of the antient Writers, and, indeed, was
more pardonable in them than in many of
their fucceffors the moderns, who, not-
with{tanding they have wrote fince more
accurate, and explicit ideas were affixed to
chemical terms, have ftill purfued the
{ame uvnintelligible path with their prede-
ceflors, A late Writer of a voluminous
Treatife
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Treatife on this fubject has been grievoufly
faulty in this refpect, as many of his terms
are inexplicable, others contradictory, and
no fmall fhare of the remainder {carcely
differing more from one another, than they
do from thofe things which, from a view
of their name, we fhould imagine they
were intended to exprefs.

Many of thefe Writers, like the Alche-
mifts of old, have made a notable ufe of
thefe confufed and unintelligible terms,
in order to cover their own ignorance;
juftly fuppofing that no one could object to
~ terms, however unintelligible, which the
cuftom of their predeceflfors had eftablifhed,
the very obfcurity of which would lead
many to believe implicitly in the fagacity
and learning of the Author, while the
means of its detection muft be in“the hands
of few, and thofe, perhaps, too deeply in-
terefted to make the difcovery.

. Had this- been properly attended to
formerly, we fhould, in all probability,
have feen many of the unmeaning and un-

intel-
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intelligible terms, which now difgrace this
branch of learning, exploded, and new
and explicit ones {ubftituted in their
place.

3dly, Want of method has been like-
wife a principal fource of this obfcurity, as
that neceffarily produces circumlocution,
and not infrequently confufion.

For want of this, many of our Authors
ideas appear fo dark and unintelligible;
and, probably, from a confcioufnefs of it,
were unwilling to part with terms fo well
adapted to them, being defirous, like the
Painter of old, to cover with a veil what
they were unable to exprefs..

4thly, Lucre of gain, likewife, has been
the occalion of much ignorance, as well as
falfhood and mifreprefentation on this fub-
ject. The Practitioners from whom they.
might be chiefly expeéted, have been fear-
ful of making, and ftill more of difclofing,
the event of experiments made on the
Mineral Waters which they attended, left

their
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their impregnations fhould be difcovered to
be fuch as might be eafily imitable in
equal perfe@tion by the hand of art, and
by that means deprive themf{elves of many
of their lucrative fources, by preventing
the refort of people to a place for a thing
fo eafily procurable at home.

Another reafon, and perhaps a more
juftifiable one, is, that fince a patient’s
good opinion of the efficacy of his me-
dicines, is, in many cafes, neceffary, and
at all times favourable to his cure, by
keeping up his {pirits, and fecuring his
obfervation of the Phyfician’s directions ;
thould many of thefe boafted arcana,
however efficacious in praétice, be at once
laid open, and difcovered to be no more
than the moft common and fimple fub-
ftances, it might diminith his confi-.
dence in the remedy, and by that means
deprive him of many of the advan-
tages otherwile to be expetted from it.
They were, therefore, unwilling to en-
<ourage fcrutinies of this kind, being

con-
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contented with a few praétical obfervations
on the effetts of the Waters, and defirous
that the chemical difcovery of their con-
tents fhould, like the Reman Palladium,
remain locked up in the moft fecret part of
the Temple, fcarce to be looked: on even
by the Priefts themfelves:

A celebrated Writer on' this fubje, has
carried his arguments on this head much
farther, and has brought feveral gridvous
accufations againft the faculty of Phyfic)
as having, for lucrative motives, fo mif-
reprefented or falfified the qualities of the
Waters where they refided, 25 to adape
them to every diforder, or ftate of it, in-
cident to the human body. Were this
charge true in its full extent, grievous
indeed would be the imputation; as it
would be reducing the principles of their
profefiion to the ftandard of the loweft
etipyricifm3 and, what is of fiill more
confequence, how melancholy muft be the
fituation of the generality of thofe who
apply to fuch practitioners for relief! To

fuch
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fuch, indeed, the advice of a late great
and worthy Phyfician might be well ap-
plied—T o perufe the Sixth Commandment.
We are, however, fully fatisfied that this
Author has carried his refleCtions to a very
unjuftifiable length. Some few might per-
haps be found, to whom fuch an imputation
‘might be applicable, as it can never be
expeted that the profeffors of medicine
fhould, more than other men, be uniform-
ly, and without exception, juft and honeft,
But we are well fatisfied, that the number
of thefe is very fmall, in comparifon with
thofe who would even fhudder at the
~ thought.—Some prejudice, perhaps, is in-
feparable from our nature; it is not there-
fore to be expeted, that our profeffion
alone fhould be divefted of it. Many
practitioners, fecing the good effeéts of the
Waters at which they refided, might be
tempted to extend their ufe to more cafes
than their unprejudiced reafoning might
fully juftify. But is not this the cafe with the
profeflion in general? What prattitioner
can fafely affert he has not fome partiality

for
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for a particular ‘medicine above the reft ?
I believe few can avow it; and, if they
fhould be fo blind to their own prejudices,
thofe who would examine their practice
would foon make the difcovery for them.

Prejudice of opinion, likewife, in fa-
vour of fome particular theory, has mifled
many of the Writers on this fubject.
Many had formed their opinions before
they made their experiments. It is pro-
bable, therefore, that many of thofe which
feemed contrary to their opinion were fup-
prefied, or mifreprefented; while others, that
feemed to favourit, were carefully remarked..

It is a common complaint, like-
wife, of books of this kind, that they
feem to be written to the learned only ;
their meaning being {o enveloped in terms
of art, as to render themx unintelligible to
the reft of the world. This evil is, in
fome meafure, a ncceffary one, as every
{cience has peculiar technical terms belong-
ing to it, without which we fhould not be
able to give a clear idea of what we mean

Lo
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toexprefs, without much circumlocution and
tautology. 'Fhis, however, by the antient
Writers was carried to a very extravagant
length, infomuch that they could fcaree
exprefs the moft fimple idea, without the
ufe of fome abftrufe technical term. La-
ter improvements have, however, greatly
diminifhed this fornmridable hoft, whereby
the avenues to this branch of learning
were forinerly fo {trongly barricadoed, and
has reduced them to a few, and thofe [im-
ple, expreflive, and eafily underftood.

The ufe of an accurate chemical exa-
- mination of the Waters, will, we hope,
want no proof with men of learning and
candour, Some cavils have, however,
been frequently raifed againft any attempts
of this kind, as being impofiible to be
brought to the defired degree of perfec-
tion, and therefore more apt to miflead,
by fubftituting an uncertain or falfe theory,
in room of an approved method, which
time and experience had confirmed. The
firft of thefe objections has becn, as we

hope,
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hope, already removed: And we would
farther afk, Whether a fearch into the
caufes of effetts, is unworthy the Phyfi-
cian, or Philofopher ?

To the fecond we would anf{wer, that
no attempt is mace to overthrow the good:
effects of the Waters in thofe cafes which
experience has juftified, nor to extol their
ufe in others which it has condemned.
We are far from withing to fece a {yftern of
pbyfic, or indeed the application of any
particular medicine, founded on theory
“only, independent of praftice. But is not
a fearch into the cavfes of effects confiftent
with a due regard to prattical knowledge
Do they not mutuallyilluftrate one another ?
But we hope it is needlefs to purfue this
argument farther. We will venture, how-
ever, to point out a few of the advantagés
which might accrue to the publick from a
“work of this kind, if accurately performed.

Were the contents of the Waters afcer-
tained, it would enable the Phyfician to
form a better judgment of their ufe in

phyfic,
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phyfic, from a comparifon of the effedts
on the human body, of the fame, or fi-
milar fubftances, ufed as articles of medi-
cine, with which the Water is impreg-
nated, with the Waters themfelves,—
Might not this extend their ufe to many
cafes in which their efficacy is at prefent
unknown, and inftrué us in a better me-
thod of adminiftring them in others, in
which their good effeéts are acknowledged ?
‘Would it not be of fervice to thofe prac-
titioners, who refide in diftant places, who
have had no opportunity of making ex-
periments on, or of feeing the effeéts of,
the Waters? Would they not then be en-
abled to judge of the proper application
of thefe Waters in certain diforders, from
analogy of the effects of the fame, or fi-
milar fubftances with which they are ac-
quainted ? It is needlefs to expatiate on the
ufe of this. A perfect knowledge of the
chemical contents of the Waters would be
of great fervice likewife to the practifing
Phyfician at the place.

Moft
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Moft of the Mineral Waters are very
apt to have their component parts feparat-
ed, (which deftroys their original effeét,) on
admixture of any foreign body. As it is of-
ten judged neceffary to take fome medi-
cines along with, and frequently in, the
Waters, a knowledge of this kind would
snftruct us in the choice of thefe, either to
{eleé fuch as would leaft alter their origi-
nal nature, or elfe, from a knowledge of
the compound formed by the medicine and
the waters, to enable 1s to form fome judg-
ment of the effeés likely to be produced.
by fuch a combination.

We fhall now proceed to give the plan.
of our work ; and, firft, we fhall premife:
an account of Mineral Waters in general,,
and of thofe fubftances with which they are:
capable of being impregnated. |

Secondly, We fhall give an account off
the moft approved means to be ufed forr
difcovering thefe impregnations.

" Thirdly, We fhall relate our experimentss
made on the Bath Waters, and endeavour
e
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X JATER has been divided by the
L/ Chemical Writers into two kinds,
but this is not quite corre@, as we know
but one kind of Water., Whether this
Water be an element, or a compeund, is
not at prefent to our purpofe to enquire,
It feems, however, to have as good a title
- to'the epithet of elementary, as moft bodies.
It is a body that has fluidity and firmnefs
in different circumftances, and is particu-
larly difpofed with refpect to oily bodies.

Water, as it is capable of diffolving
many fubftances, may, from a perfectly
pure ftate to that of the greateft impurity,
undergo various degrees of impregnation.
Hence it is divided into _fmple, or common,
and compound, or mineral,

C This
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This divifion muft be rather imperfect :
Firft, becaufe we know no Water perfectly
free of fome degree of impregnation ; and,
fecondly, as this divifion is only from dif-
ferent degrees of the fame quality, it mulft,
confequently, be inaccurate,

But by Common Water they would
underftand fuch, whofe impregnation is
not obvious to the tafte or fmell, and
which has no fenfible action on the human
body.

By Mineral, where it has the contrary
properties.

Even in Common Water, according to
this divifion, there are various impregnati-
ons, which may be chemically difcovered;
from the waters of the atmofphere, from
whence all the reft proceed, to that of
fprings, rivers, and lakes,

of
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Of MinerAL WATERS,
Sriétly fo called.

ERE we to attend to the various

charalters and analyfes that have
been given in books, of the different Mi-
neral Waters, we fhould, at firft fight, be
led to imagine there was a great diver(ity
of them ; but, on examination, the con-
trary appears evident.

It has been before obferved, that thefe
facts have been, in general, grofly mifre-
prefented, and, as fuch, can never be the
foundation of rational conclufions. In
fuch a complicate cafe, therefore, to reafon
a priori will be the only certain method,
and then f{ee if the conclufions we draw

from thence are compatible with fuch facts
as we can depend upon, |

ift. Spring Waters are chiefly impreg-
nated with foffil fubftances; for if ever
they contain vegetable or animal matters

F
C 3 it
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it is in {o fmall quantities as to bring them
under our firft divifion of Common Water.

odly. As to foffil matters, they may
contain, in folution, every thing that water
is capable of diffolving, but no other.

But here, however, we muft be cautious
of affuming principles ; for argillaceous and,
chryftalline earths have been found dif-
folved in water, but then the impregnation,
15 extremely flight.

But in order to determine accurately all
the pofiible impregnations of Waters, we
thall take a view of the different forms of
bodies, and fee in what circumftances they
are foluble in water *.

* Water is capable, likewife, of containing many
bodies fubtilely divided in a diffufed ftate. This
feems to be the cafe with many oily bodies, fulphur;
per fe, and perhaps fome earths, which are not capa-
ble of beingunited with water, exceptin this manner.

of
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Of the Saline MINERAL WATERS.

L. L. Saline Bodies we know to be fo-
luble in water ; but notwithftanding
this general folubility, enly Sl Bt
the proper foffil matters, and Bodie:.
not thofe of artificial produc- g,
tion, can be admitted of.
Hence the nitrous and vege-  Nitrous, muris
table acids are to be rejeted, f;;‘}fij‘ifﬁfi
and the acid of fea falt, rained in M-
though a foflil produdion, ™ %@
yet as it is never known to be found in a
feparate ftate, fo it never can, by itfelf,
impregnate a Mineral Water. The vi-
triolic acid, from its almoft
univerfal diftribution through
the bowels of the earth, has been more ge-
nerally fuppofed to do fo. But then its
attractions are fo general, and fo potent,
as prevent its remaining long unaffociated.
The fuppolition of its being in a feparate
ftate in the bowels of the earth, proceeded
g from

Fitriolic acid.
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from the notion of its giving rife to the in-
flammable damps in mines, and from the
acidulous tartnefs in fome waters. The
firft of thefe is a mephitic air, and the fe-
cond a decompofition; for the fulphure-
ous pyrites that contain iron, are very {ub-
ject to deliquefcence on expofure to the air.
Hence if they are expofed in any {ubter-
raneous cavern, the vitriolic acid may be
thus feparated, and if this decompofition
takes place not far diftant from the furface,
it may impregnate the ipring before it be
prevented by any frefh attraction,

The celebrated Dr. Lucas *, in his Dif-
fertation on the Bath Waters, ridicules the
notion of fulphur fubfifting in any water,
together with a fuperabundant acid. Had
he confidered the “laft mentioned circum-
ftance, which fo frequently happens, he
would have found nothing abfurd in fuch
a {uppofition. In all waters impregnated
with imple {fulphur in a diffufed ftate, this

* Lucas, Vol. IIL. p. z52.

may
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may happen from a decompofition of the
fulphur when expofed to the air.

This may be illuftrated by a familiar
inftance. It is well known that flowers of
fulphur, when kept, contraét an acidulous
tafte, from the flying off of the phlogif-
ton, and leaving the acid feparate, though
adhering to the remaining {ulphur, For
this reafon, the London College directs
them to be wafhed with warm water, in

order to clear them of their {uperabundant
acid.

It is well known, likewife, that fulphur
is more liable to decompofition when kept
in a moilt, than in a dry ftate.

There is another fa&t which fupports the
poflibility of an acid in water. The vitri-
olic acid, as combined with iron, is gene-
rally in its volatile ftate, and, when diffufed
in water, {oon feparates from the iron, and
Jets it fall in the form of ochre.

This has been obferved in feveral cha-
lybeates, where the acid has been fo obvi-

C 4 ous
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®us as to change the colour of {yrup of
violets, But as the firft circumftance is
rare, and could furnifh only a temporary
impregnation, and as the latter is only the
decompofition of a chalybeate, we cannot
admit of a Mineral Water originally im-
pregnated with the vitriolic acid.

2dly. The Muriatic acid, or
acid of fea falt, is the only o-
ther foflil acid. This is contained in fewer
foflil produttions than has been imagined,
ana 1s not, in like manner, fubje&t to de-
compofition ; therefore we exclude it.

Muriatic acid.

3dly. The other two acids, as we faid
before, are never found native, The in-
genious and learned Dr. Heberden, in his
Remarks on the pump-water of London,
has, however, mentioned the
nitrous acid per fe, as the
predominant impregnation in moft of the
waters he examined. We would willingly
pay all due deference to the authority and
judgment of this learned Gentleman, but,

2s he has not recited the methods he took
in

Nitrous acid.
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in detecting this fubftance, we cannot help
fufpeting it to be either a miftake of this
for the wvolatile vitriolic acid, which, in
fome circumftances, fuch as its decompo-
fition by the fixed vitriolic acid, its exhal-
ing a powerful odour, &c. much refembles
the nitrous, or elfe the decompofition of
fome fubftance containing the nitrous acid
ufed in the experiment.

We have, ourfelves, made feveral experi-
ments to this purpofe, and have added a
fixed vegetable alkaline falt to a great
number of pump waters, but never could
“difcover the fmalleft particle of nitre, on
* evaporation, which muft have been the
cafe, had the water contained the nitrous:

acid in fubftance.

Dr. Cullen likewife, the late ingenious:
Profeflor of Chemiftry at Edinburgh, has
made many experiments to-the fame pur-,
pofe, but without difcovery of any' traces
of fuch an impregnationn We would
not, however, from any reafoning a priors,
deny the exiftence of any fact fupported by.

Cs the:
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the authority of fo competent a judge as
Dr. Heberden.

We will venture, however, to fuggeft a
thought, which, perhaps, may reconcile
both thefe opinions. The fpring water of
London, which was the fubject of the
Doctor’s experiments, was, as he obferves,
¢¢ liable to many impurities from cellars,
¢ burying-grounds, fewers, and many o-
‘“ ther offenfive places, with which they
¢¢ undoubtedly often communicate.”

Nitre we know to be the produce of pu-
trefaltion, and gained in largeft quantity
by a lixiviation of thofe earths which have
had the greateft proportion of animal or
vegetable fubftances left to putrefy in
them. Is it not very probable that thefe
fprings may be impregnated in this man-
ner?  This 1s farther illuftrated by what
the Doltor fays afterwards, ¢ that a cer-
¢ tain {pring in the City never fails to
‘¢ yield a portion of volatile alkali in dif~
“ tillation, which is always the produ& of
‘¢ putrefaction, and, probably, owing to

“ fome
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¢¢ fome animal fubftances with which it is
‘¢ tainted in its paffage under ground.”

In the nitre manufatories, the fubftance
procured on wathing the earth, is faid to
be a nitrous ammoniac, or the nitrous acid
combined with a volatile alkali, which is
changed into nitre by lixiviating it with
pot-athes. In all probability, the wells the
Doétor examined contained the nitrous
ammoniac likewife, which, if any fixed al-
kaline fubftance was ufed in making the
experiment, would be decompofed, raife
an effervefcence, and, on evaporation, leave
a perfect nitre, in the fame manner as if the
nitrous acid had been prefent in the water
uncombined with any other body.

It is poflible, likewife, though we never
before heard it afferted, to fuppofe a me-
thod by which a fpring might be impreg-
nated with the nitrous acid in its feparate
ftate. Should any of the fprings which
contain the nitrous ammoniac, communi-
cate with any which, from fome of the cir-
cumftances before mentioned, contained the

Cé6 vitriolic
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vitriolic acid in-a feparate ftate, a decome
pofition might happen, by which the* ni~
trous acid might be difengaged from the
volatile alkali, and, thus left by itfelf, dif-
fufed through the water. Here, however,
another difficulty eccurs, The vitriolic
acid is always found, when native, in a vo-
latile ftate, in which it will not decompofe
any neutral falt formed by the other acids.
To this, however, we may an{wer, that the
volatile vitriolic acid, on being largely di-
luted with water, is in part reftored to its
fixed ftate, which may ferve to account for
this appearance .

* A great reafon to lead us to believe, that the ni-
trous acid is never found native, 1s, that the {fmallait
portion of cubic nitre was never yet found in any a-
nalyfisof fprings. As common falt is accumulated in fo
great quantities in the earth, it muft often be changed
into cubic nitre, were the nitrous acid prefent there,

+ This feems true with refpe& to the volatile vi-
triolic acid per /e, but will not hold of it when uni-
ted with iron, as, in that cafe, it feems to be entirely
diflipated on its communication with the atmofphere,
This metal feems to have a power of rendering even
the fixed vitriolic acid in fome degree volatile, as we
fee in folutions of green vitriol, which, on ftanding
expoled to the air, fuffer a decompofition, owing to
the acids flying off ; which occafions the precipitation
of the iron in a flaky ochrous form. F
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A ftill greater difficulty occurs, in ac-
counting for the prefence of the muriatic
acid alone, in {prings ; the exiftence of
which has the authority of the fame learned
Gentleman to confirm it. When com-
bined with the foffil alkali, in form of fea
falt, it is the moft frequent impregnation
we meet with ; but we have not found any
Author who has mentioned this fubftance
uncombined, as being prefent in any Mi-
neral Water.

It is poffible, however, to account for
this, in the fame manner as the laft men-
tioned.

Should any of the fprings, which are ac.
cidentally impregnated with the wvolatile
alkali, communicate with any that contain
the vitriolic acid, either pure, or united
with iron, in form of a chalybeate, a vi»
triolic ammoniac would be formed. Should
this afterwards communicate with any
fource containing common falt, a double
decompofition would enfue, and a Glau-
ber’s {alt, and fal ammoniac, would be re-

fpectively
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fpectively formed in place of the others.
If to this thould be added, in the courfe of
experiment, a fixed alkaline falt, a de-
compofition, attended with effervefcence,
would happen, and a common falt, or fal
digeftivum, would be found on vapora-
tion; in the fame manner as if the water
had originally contained the pure muriatic
acid.

Several Chemifts have afferted the ex-
iftence of fal ammoniac in {prings. Dr.
Cullen allows the poffibility of it, but re-
ftrains it to fuch places as it might have
been produced in by inflammation, fuch as
adhering to the lava of volcanos, &ec.
That it is often produced by inflammation
is an undoubted fact, but there are reafons
to believe that this is not the only method
by which it may be formed. Many great
Chemifts have been of opinion, that both
nitre and common falt owe their origin to
putrefaction, and that they may be refpec--
tively produced, by a flight variation in

that



Of Saline MinErRAL WATERS. 39

that procefs®*. If this be probable of
common {alt, we fhall find + it much more
fo of fal ammoniac, as one of its compo-
nent parts, viz. the volatile alkali, is con-
ftantly produced, in fo large proportion,
in every putrefying fubftance. If this be
true, we may fuppofe the fal ammoniac at
once formed and communicated to the
water by the means above mentioned. We
beg leave to acquaint our reader, that
what we have here laid down, we offer
only as matter of conjefture, and that,
even in our own opinion, rather a diftant
one.

Granting, however, that Water has been
found combined with fuch fubftances, as
this happens only in accidental circumftan-
ces, we cannot admit them into our lift of

native impregnations of Mineral Waters.

* This 1s, by molt, attributed to the different
proportions of moifture in the putrefying fubftance ;
a {maller producing nitrous ammoniac, or nitre, and
a larger common ammoniac, or common falt.

+ T}m convertibility of the fixed and volatile al-
kaliesinto onc another, render this more probable.

The
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The vegetable acid we know
to be a purely artificial pro-
duction, and never found native in the
bowels of the earth.

With refpeét to the fixed alkalis, we

may exclude the vegetable

f; "ff‘“‘ 4k one, as being entirely artificial,

and which can never be acci-

dentally walhed down in fufficient quantity
to impregnate a running water.

Vegetableacid.

This, however, is by no means the cafe
with the foffil alkali, fince we
know it is prefent in the Mi-
neral kingdom, both in a compound ftate,
and per fe. The firft perfon who obferved
its prefence in Mineral Waters was the ce-
lebrated * Dr, Stahl. It is, however, far
from being a common impregnation, nor
have we feen any thing wrote fatisfactorily
on this fubjett.

Foffil alkali.

* Dr. Hoffiman, likewife, purfued this fubjet far-
ther, and has adduced feveral arguments in proof

of it.
The
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The volatile alkali comes
next in order. This is con-
tained in vegetable and animal fubftances,
efpecially fuch as approach towards putre-
fation, when it is copioufly generated. It
is generally, however, believed, that the
foflil kingdom never affords it native.
Some ftones, indeed, have been found,
which, on being broken, or rubbed again{t
each other, give out an odour refembling
the volatile alkali, from wn2nce the name
is taken. T.anis Suillys,

yﬁ!ﬂfﬁh 8!&#&:

Dr. Cullen, however, accounts for this,
from fome vegetable or animal fubftances
being wathed down, when in a putrid
ftate, and thefe incrultations forming round
them. It is, however, here, in a ftate of
too firm concretion to be wafhed out by
waters. When fprings, in their courfe
under ground, have accefs to any putrid
fubftances, they may, by this means, be
impregnated with the volatile alkali. An

inftance of this was given above, which is

related by Dr, Heberden.
Sal
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Sal ammoniac, as was before obferved,:
may accidentally be a foffil fubftance, as
adhering to the lava of volcanos, &c. It
1s found fometimes, likewife, in this coun-

try, in fifiures of the earth, from whence
the fmoak of burning coal pits ifTues, and

the volatile alkali might be wafthed out
from thence by a decompofition. This
cale is certainly poffible, but we have no
fair experiments adduced in proof of it.

Henckel, indeed, in his Betbefda Potu-
¢fa, tells us, that he found a volatile al-
kalt in fome waters, on diftillation ; but in
his experiments he formed a bepar [ulphit-
7i5, and the fixed alkali, when decompofed
from it, appears in a volatile form ¥,

Having fnithed what we have to fay
on the Impregnation of Waters with im-
ple faline bodies, we now proceed to the
compound ones,

,  * The convertibility of the fixed and volatile al-
kalies into each other, was firlt obferved by my late
worthy and ingenious friend, Dr. Butt,

Here,
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Here, however, we mull compound /i~
keep to the rule before laid /e bodies.
down, to admit thofe only which are form-
ed by the foflil neutral falts, Nederatlatts
and, of confequence, we muft
exclude thofe formed by the vegetable and
volatile alkali, with the vegetable and ni-
trous acids. With refpelt to
the laft, indeed, the cafe is not
fo clear, Margraaf, in his Analyfis of
Common or Snow Water, found a portion
of nitre, but then it wag in fo {mall a pro-
portion as one grain in a hiidich Guars 3
and as this impregnation could have no in-

fluence in practice, it would be needlefs to
confider it,

lwff?'h

If it be true, as fome fay, that nitre is di-
rectly got, by lixiviating the {oil, or ftaple of
the earth, it will be ealy to conceive how a
fmall portion of nitre might be accidentally
wafhed down, efpecially after great rain,
-{o as to give a {light impregnation to fome
fprings. What feems to have mifled many
in this refpect is, the refemblance in form

between



44 Of Saline MinerAL WATERS.

between the chryftals of nitre, and thofe of
Glauber’s falt and the fal cathartic., a-
marus,

The proper method of diftinguithing
them, would be to obferve, whether any
of the chryftals, (which are in both of
them hexagonal prifms) terminate at one
end in a {ix fided pyramid. Thefe, we
may be affured, are nitre ; as the chryftals
of that falt, when perfect, are always in
that form; whillt thofe of the other twa

have their extremities always truncated.
Even nitre itfelf, by too hafty a chryitalli-
zation, will often put on that appearance *.

We fhall now proceed to fpeak of the
moft common impregnation of Mineral
Waters, and from which, indeed, fcarce
Common WDy are entirely free, viz com-
JSalt. mon falt, and this is found from

—

.

* Although the chryftals of nitre by this manage-
ment may be made to put on this form, yet no art
can make thofe of Glauber’s falt, or {al cath. amar.

refemble thofe of nitre, when regularly formed.
quantitics
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quantities imperceptible to the fenfes, to
that of a faturated folution.

Though we do not -allow the vitriolic
acid to be found originally native in any
Mineral Waters, we are ready to own,
that, in a compound ftate, it is one of the
moft frequent impregnations we meet
with. It is, however, found combined
only with the foflil, among the alkalies,
in Ithe form of the true Glau- PR
ber’s falt. Though we be-
lieve this to be a native fubftance, we
have the utmoft reafon to think it not to
be a common one. There are, however,
fome accounts of its being found native in
hot climates, as about Smyrna, &c,

The Gentlemen of the French Academy,
indeed, gave out, that it was plentifully:
found in their country; but it afterwards:
proved to. be the fal cathartic. amarus,
whofe bafis is, magnefia, which. indeed fo
nearly refcmbles the true Glauber’s: fale,
@s not to be eafily deteCted by a bare in-
{peltion.

The
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The above-mentioned are the only
proper faline impregnations we know of.
As for the metallic, and earthy falts,
they fhall be feparately treated of under
their refpective heads. It is proper, how-
ever, to caution thofe, who read Authors
who have wrote on this fubjeét, that they be
not mifled by terms. In Dr., Short’s Trea-
tife he frequently makes mention of nitre,
as an impregnation of Mineral Waters. -
What he means here, however, is not
what we mean by nitre, but the foffil -
alkali, which was called nitrum, or na-
tron, by the ancients. He probably bor-
rowed this miftake from Dr. Lifter, whe
likewife ufed that term. A late Writer on -
the Bath and Briftol waters, has made a
difcovery that one of them contains falts,
and the other a necutral falt, Surely the
difcovery might have been carried fo far
as to determine of what nature thefe falts

were ; as otherwife the world is but little
inftructed.

Authors,
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Authors, likewife, who have written on
this fubject, while chemiftry was yet in
its infancy, and, indeed, fome of later
date, imagined that a falt might be
formed, partaking of the nature of feveral
others. Thus we read of vitriolico nitrous
falts, &c. which we now know to be
miftaken notions, as falts are capable of
no farther union than that of being dif-

folved together in the fame menftruum,
but always chryftallize diftinct.

It muft be owned, however, that native
fea falt, and, perhaps, Glauber’s falt, and
the {al. cathartic. amarus may {ome-
times be found united by nature with fome
metallic bodies, and from fome admixture
of this kind, probably proceeds the various
colours obferved in fal, gemma or rock falt,

V)
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Of W A T ERS impregnated with
INFLAMMABLE SUBSTANCES.

Inflammables. HE only foffil inflam-

mable {ubftances we
are acquainted with, are fulphur, and- the
foffil oil, which, from its different degrees
of concretion from the moft fluid ftate,
to a firm folidity, is named naprba and
pitcoal. 'The celebrated Profeffor at Edin-
burgh is of opinion, that the two laft men-
tioned only differed in firmnefs of cohefion,
owing, as he thought, to the prefence of
fome foreign body, which he, with great
appearance of probability, imagined to be
the vitriolic acid. It is obfervable, that
no inflammable fubftance, refembling the
animal and vegetable oil, are ever found
below the furface of the earth; and
there is fome reafon to believe, that
the earth is capable of converting thefe
into the form of a foffil oil. Both
thefe fubftances, however, refufe a com-
bination with water, though they may

be
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be carried along with it, and fo minutely
diffufed, as to have the appearance of a
folution. We cannor, here, help obferving,
that the learned Dr. Lewis has carried his
arguments & priori, in this cafe, to a great
excefs ; and, from a preconceived opinion
of the impofiibility of their union, takes
no notice of their diffufion through waters,

though their prefence is very often obvioys
to the fmell and tafte,

Sulphur is fometimes an Subih
ingredient in Mineral Waters, el 2t
1n a diffufed ftate, The pipes that convey
the Waters of Aix-la-Chapelle, are in-
. crufted with it, to a confiderab]e thicknefs.
Sulphur, when thus diffufed in water, has
been thought to have acquired new pro-
perties, but, on examination, this is found
to be a miftake. Many Writers on this
fubject, have talked much in praife of a
volatile fulphur, to which they attributed
great virtues, This, however, is now
found not to be poffible, as it proved un-
deniably, that there is but one kind of ful-

D phur,
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phur, and that not volatile, Probably the
volatile vitriolic acid was miftaken for it.
Both oil and fulphur may be combined
with water, by the mediation of an
alkali.

Fofiloil, unit-  'The foflil oil, naptha, forms
it e, a kind foap, with alkalies.
an alkali. This, indeed, we can perform,
but by a method we can fcarce expect na-
ture to imitate. 'This, however, is one of
the cafes in which, as was obferved in the
firft part of our work, we muft not fet
bounds to her operations, and we certainly
have accounts of fuch waters from accurate
and good Chemifts, though the inftances

are very few.

Hep. fulph. c. Hepar fulph. is, however,
ai. a very frequent impregnation.
The learned Dr. Lewis has rather incau-
tioufly rejected this from his catalogue of
impregnations of Mineral Waters, from
his not being able to procure it by a che-
mical analyis. The reafon of which is,

that the hepar fulph. is decompofed, in
fome
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fome degree, in the air, and by folution
1n water. The tafte, however, odour, and
blueith white colour, on addition of acids,
are fufficient evidences of its prefence,

Calcareous earths, likewife, in form of
quick lime, form a kind of ;
hepar - fulph. with fulphur, gﬂ;ﬁ{ﬁ_ P
which is mifcible with wa-
ter, in’ like manner with that formed by
an alkali, though not near fo copioufly.
This has been fometimes fufpected in Mi-
neral Waters, but never clearly proved,
Its fenfible qualities, and chemical effeéts,
 differ, in feveral refpes, from that made
~with an alkali. It is nearly inodorous,
and the fulphureous tafte, which is by many
compared to that of a rotten egg, is fearce
perceptible. Its chemical qualities vary
much likewife; it is not precipitated from
an aqueous folution by acids, as that is
which is formed by an alkali.

The learned Dr. Lucas has aflerted, that
fulphur, and a fuperabundant acid, cannot
fubfift together in the fame folution. This

D2 13
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is undoubtedly true of the folution of ful-
phur in water, by the mediation of an al-
kali, but does not. hold with refpect to
that made with quick lime*, This was
taken notice of in a late Treatife, intitled,
A Reply to Dr. Lucas’s curfory Remarks on
Dr. Sutherland’s Work on the Bath Waters.
T he faét, thus related, is undoubtedly true;
yet the Author has no great reafon to tri-
umph over Dr. Lucas, in the manner he
does, on account of his pretence to a fu-
perior degree of chemical knowledge ;
fince the firt experiments he brings in
proof of his affertion, proves nothing
more than his ignorance of the fubject.
He afferts, that water, added to quicklime,
and fulphur, calcined together, acquired a
witrioline acid from the lime. The Doctor
has here found a new matrix for the vitri-
olic acid, in which it was never before fup-

* We may judge, from hence, how dangerous it is
to take thefe things on truft, from theory, without
making the experiments to confirm them.

pofed
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triolic acid being contained in quick lime,
from his obfervation of the generation of
heat, on addition of water to quick lime,
as well as to the vitriolic acid, That the
fame effeCt is produced in both thefe cafes
we readily acknowledge ; but that they are
owing to the fame caufe, we cannot fo
eafily agree to; fince alkaline falts in a -
cauftic ftate, which we can fcarce fuppofe
to contain an acid, and neutral falts, when
calcined, generate heat with water in great-
er proportion than quick lime. The true
reafon, however, may be explained on that
univerfal maxim in Chemiftry, that folu-
tion produces cold, and concretion heat,
Quick lime, in this refpet, refembles fa-
line bodies, in requiring a certain quantity
of water to be united with it, in order to its
concretion. The Doétor, however, feems
not to have been acquainted with this, as
he afferts, foon after, that alkaline falts
render water colder; which is, indeed, true
of them, when united with water in a
chryftallized ftate, as they then generate

cold
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coarfe chalybeats, which have no founda-
tion in truth, and which feem to have
been drawn rather from the degree, than
the nature of the impregnation. Though
all the chalybeats, hitherto difcovered, have
been of this kind, yet we might fuppofe,
that it might be found in waters impreg-
nated with fome of the foffil neutrals, I
have feen pieces of fal gemmaz, which
contained an admixture of iron in their
chryftals, which might impregnate any
{pring it might meet with, in its paflage
through the earth. Probably it would not
hold the iron in folution when diffolved in
water.

Even when we are certain of the vitrio-
lic acid and iron in a water, we can feldom
get it in a chryftallized form *, as the vi-
triolic acid feems here to have been extraéted
from pyrites, which contains it in a vola-

* There are fome inftances of green vitriol be-
ing got, in a chryftallized form, from the waters
_at Hartfell, in Scotland,. Efl. Phy{f. and Lit. vol. L.

P 346 .
Djs tile
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tile ftate; it is therefore decompofed on
expofure to the air, theiron falls down, in
form of ochre, and the water lofes its
chalybeate tafte and qualities. This gave
rife to the opinion of -many writers of the
volatility of the vitriol itfelf, whereas no-
thing but the pure volatile acid feems to
efcape. This explains the appearance of a
volatile fpirit in them, called, abfurdly,
Spiritus Mundi. A late Writer has called
the iron, thus feparated from the acid,
a Mucilagium Ferri; but what he means
by this, he himfelf is beft able to explain.
The waters that contain this volatile im-
pregnation, do not bear tranfportation, ex-
cept corked up as foon as taken from the
{pring.

Copper is frequently found
in the earth, and from its be-
ing fo eafily corroded and diffolved by
acids, and faline fubftances, we might ima-
gine it to be a common impregnation of
Mineral Waters, Accordingly we fome-

times find it combined“with water, but
not

Copper.
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not fo common as we might expect, on
account of the frequency of iron which
precipitates it.

In this ftate it is (like iron) united with
the vitriolic acid, which, on its combination
with copper, feems to be, in fome degtee,
reftored to its fixed ftate, as no fpontaneous -
precipitation of the metal happens in the
cupreous, as does in the ferrugineous
waters, on being expofed to the air. We
might expect, from what has been before
faid of iron, to fee the Mineral Waters
impregnated with copper, combined with a
neutral falt, as many chryftals of fal gem-
- mz are found tinged of a beautiful blue
colour,; which undoubtedly proceeds from
fome admixwure of copper. Probably,
however, the fame reafon {ubfifts with re-
gard to copper, as does to iron,

Zinck isnot infrequentin the Zincks
bowels of the earth, and, fince it precipitates
every other metal, even iron, from their fo-
lutions, it would {eem remarkable that we do
not meet with it oftner in Mineral Waters.

D6 A great
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A great Chemift is of opinion, that in its
moft frequent ftate, as the Pfends-Galena,
1t is not acted on by acids.

Zinck, however, is fometimes found in a
chryftallized ftate, in form of white vitriol.
It is certainly a poflible impregnation of
Mineral Waters, though we have not feen
any proofs brought of its exiftence as fuch.
Probably its not having been taken much
notice of by the Chemifts, was not {o much
owing to its abfence, as to their never hav-
ing had it in view. Neumann, indeed,
mentions fome as contained in waters, but
brings no particular experiments to prove*
It.

a

# Arfenic has, of late, been faid to be found in fe-
veral Mineral Waters, particularly thofe of Chevron
or Bru, in France ; but we have not feen any ac-
counts that incline us to pay any credit toit. Dr,
Linden, who is fo anxious for the credit of the Bath
Waters, pretends to have difcovered this Mineral in
them ; but gives no reafons that fupport his allega-
tion.

WATER
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W A T E R impregnated with
L AR T B S,

Arthy bodies, in their [fimple ftate,

we know not to be foluble in water.
Here, however, we muft not truft too much
to general principles ; for earths are un-
doubtedly fo largely fufpended in water, as
to bring them under our definition of Mi-
neral Waters. It is aflerted, that chryftal-
line and argillaceous earths ¢arzre0us
have been difcovered in folu- ELarss.
tion in waters. Thefe impregnations are,
however, very flight; but the calcareous
earth is frequently contained in them in
large quantity, and is procured not only
by evaporation, but by depofition on the
furface, where it frequently appears in
form of ftalactites, and even through the
pores of fome bodies, fo as perfectly to
petrify them, This plentiful diffufion of
earth is difficult to account for, unlefs we

fuppofe
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fuppofe it in form of quick lime, and that,
on its acquiring its mephitic air, it s
again depofited. Dr., Cullen is of opinion,
that the difference of tafte in thefe waters,
is owing to the different manner in which
the earths are previoufly deprived of their
water and air ; ours is done by calcination,
the other by mieans we are ignorant of.

The f{aline earthy impregnations are the
vitriolic acid, united with a calcareous
earth, in form of Selenites, with magnefia
in form of fal cath. amar. and with
earth of alumn, in form of alumn. The
muriatic acid is never found native, com-

. bined with an abforbent earth.
Selenités: The firft of the above-men-
tioned fubftances is the moft common im-
pregnation of {prings, though very fparingly
folublein water. Tothisisgenerally owing,
that quality of waters, which we call hard-
nefs, though other fubltances, fuch as the
vitriolic acid, feparate; the fal. cath, ama-
rus, aluminous waters, and the common
chalybeates, have all this effect,

Sal



WATER impregnated with Eartus, 63

Sal cath, amar. is very fre- g,/ ..z,
quently a native f{ubftance ; amar.
accordingly we fee it prefent in many
fprings. It is very largely foluble in
water, fo that we meet with many more
degrees of this, than the foregoing im-
pregnation.

The laft fuline earthy body that comes
‘under our confideration, is
alumn; of this there are great
difputes among the learned, if ever it is
found impregnating a Mineral Water,
Neumann fays, he never faw any water
that yielded a perfe@ alumn on bare eva-
poratien. Dr. Lewis fcems to be of opi-
nion, that the vitriolic acid is capable of
changing the argillaceous earth into earth
of alumn, in fupport of which he brings
a very fatisfattory experiment. By this,
however, it appears, that accefs to the
alr was neceflary to the production of the
alumn, It has been moreover obferved,
that the aluminous pyritz, and feveral
other fubftances from which alumn is pro-

cured,

Jumn,
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cured, betray no marks of containing it,
until they have been dug up for fome time,
and expofed to the air.

If the laft mentioned circumftance was
neceflfary to the production of alumn, we
could fcarce imagine it could pofiibly be a
native foffil. We have, however, great
reafon to believe it to be fo, as we have
very good authority for afferting it to be
found in Mineral Waters. Moreover,
{everal kinds of flate have been found,
which have an aluminous tafte when newly
dug, and from which alumn is direétly
elixated, without a previous expofure to
the atmofphere. It is certain, however,
that the communication with the air is ne-
ceffary to the procuring of alumn from
feveral bodies 3 and fome circumftances, re-
lative to the manner in which it is found
native, make us believe this to be uni-
verfally neceffary to its produion, It
is moftly found in the interftices of the
laminz, of which the ftone is compofed,
(which are fometimes at fome diftance -

from
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WATER united with aérial Bopics.

E now come to the laft, though not
the lealt important Impregnation
of Mineral Waters, viz. that of aérial
Bodies. The prefence of air in water is
frequently obvious to our fenfes, and at
all times difcoverable by the experiment of
the exhaulted receiver. Whether the air,
thus feparated, be the fame of ¢,,m0n Ak,
the air of the atmofphere, j}',mpbfﬂ'c
which we breathe, or of the " e
mephitic kind, affords room ror a curious
queftion. An eminent Chemiit is of opi-
nion, that the air which ififues from water,
under an exhaufted receiver, is of the latter
‘kind 5 and, indeed, there are very good rea-
fons to be brought in defence of that opi-
nion. He urges, that the air which 1s
difcharged from water under the receiver,
is of the fame nature with that feparated by
freezing, of which the following is offered
as aproof : Water, in its common flate, fuf-
fers
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nited with that contains it, and thus be-
come mild and infoluble in water *, From
this we fhould be led to conjecture, that a
folution of thefe earths in water could con-
tain no air of this kind. Neverthelefs
lime-water, placed under a receiver, thews
evident marks of its containing an aérial
fluid, by the bubbles it exhibits on exhauft-
ing the air. 'We frankly own, we are not
able to reconcile thefe contradiGory appear-
ances, but leave them for fome abler judge
to determine. A certain quantity of air,
of whatever kind this may be, feems ne-
ceffary to be united to common water, in
order to render it fit for the purpofes of
diet, as water that has been frozen, viz,
Jrow or ice-water, which makes a great
part of the drink of the inhabitants of

* This is proved by conveying the air from an ef-
fervefcent mixture, into a veffel containing lime-wa.
ter, by means of a communicating tube, which im-
mediately caufes a film on the furface, and a turbid-
nefs and precipitation through the body of the water.
The precipitation is found to be a mild calcareous
earth.

moun-
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mountainous countries, is productive of
feveral diforders, as glandular obftruéions,
&c. This was formerly attributed to the
nitre contained in it; but, as we before ob-
ferved, this is in exceeding {mall quantity,
and, moreover, an innocent impregnation.
Dr. Percival, however, in his ingenious
Treatife on Water, has, with great proba-
bility, referred it to the feparation of the
air. However, notwithftanding the doubts
concerning the nature of the air with which
common water is united, we can have no
doubt that many mineral {prings are im-
Fived air pre. Pregnated with fixed air, 1in
Jent in Mine-  large quantity. ‘This is fuf-
ral Waters. . ‘
ficiently determined by che-
mical experiments. Cauftic alkalies - be-
come mild, and the lime is precipitated
from lime-water, by the air, arifing from
Mineral Waters being united with it.
The effets, too, of many of them on the
human body, fimilar to thofe of ferment-
ing liquors, and which, if drank plentiful~
ly at the fpring, it is faid, in fome, will
even

| o
Ll i ¥ ol L g
- e Sl -—--i—lﬂ-.l-f'r e i o L S



Unable to display this page



Unable to display this page



WaATER united with aérial Bopies. 73

which is obferved in many Mineral Wa-
L

* Neumann's Chem. p. 176, If equal quantities of
green vitriol, and the mineral alk. falt, or bafis of
fea falt, be dropped into a ftrong bottle, filled with
{pring water, and the mouth inftantly clefed, fo as to
leave no vacuity in the veflel, the two falts will be
flowly diffolved, and fubfift quietly together, as long
the veflel is kept clofely ftopped ; there being no
room for the extrication of the air, which all acids
expel from alkalies, on uniting with them, and, with-
out the expulfion of which, they cannot unite with
them. As foon as the bottle is opened, the falts be-
gin to act upon one another, and the liquor exhibits
the {fame remarkable phenomena, as the chalybeate
waters do when brought up into the open air: It
fparkles or emits bubbles of air, taftes brifk and {pi-
' rituous, as it is called, gives marks both of acidity
and alkalefcence, firikes with galls, not the black
that vitriol does by itfelf, bat a fine purple: QOn
ftanding for a little time, it lofes thefe qualities ; the
vitriol is deftroyed ; its iron falls to the botiom, in
form of ochre, its acid being abforbed by the alkali.
The remaining liquor, evaporated, leaves only a lit-
tle cathartic falt, and a part of the alkali unneutra-
lized ; together with a portion of marine falt and

different earths which the fpring water contained
h:fﬂml

E The
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The learned Dr. Lewis has related an
experiment which ftrongly confirms the
above theory, and proves that, by a pro-
cefs of this kind, water may be artifici-
ally impregnated with fixed air, fo as to
exhibit all the appearances of the natural
impregnations *.

This experiment of Dr. Lewis, how~
ever, only tends to thew, that water may
be impregnated with air, by means of a
mild, alkaline falt. " ‘

The fame appearances, however, would
happen on the addition of a mild, abforb-
ent earth, or metallic fubftance, as iron, to
a dilute folution of the vitriolic acid ; pro-
vided the veflels were filled, and immedi-
ately clofed, as in the former experiment,

Dr. Lewis has, by this experiment, in-
genioufly fuggefted a method by which a
chalybeate water might be formed natural-
ly, which fhould exhibit the fame appear-
ances, which we find they generally do, on

—

* See the foregoing page,
examis



WATER united with aérial Bobizs, 45

examination. The natural chalybeates,
however, are by no means of this kind s
fince, if that were the cafe, every chaly-
beate water muft be impregnated with
Glauber’s falt, if the precipitation was
made by the foffil alkali, or by decompo-
fition of common falt; or with {al cath,
amarus, or felenites, if the iron were precipi.-
tated by an abforbent earth, which we find
by no means to be the cafe ; and the com-
mon chalybeates have, in general, no im-
pregnation of the two former kinds. What

‘ proves this, moreover, is, that common falt
. 1s often found in chalybeate fprings, which
- could not be the cafe, if the fpring contained

I s e s i A Rt

the vitriolic acid in a fixed ftate, as it would
fuffer a decompofition, and be changed
into Glauber’s falt. The vitriolic acid,
however, in its volatile ftate, as it is found
united with iron in chalybeates, is weaker
1n 1ts attraction to alkalies, than the other
foffil acid, the muriatic, on which account,
no decompofition of the fea falt happens.

E 2 Not-
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Notwithftanding, however, the fpeci-
oufnefs of this theory, it labours under
many objeftions. Were it true in its full
extent, we might expect to fee waters m-
pregnated with fixed air, in proportion as
they contained a greater quantity of faline
matter, from which the air had been dif- ;
charged, as in the formation of a neutral i

3
|
i
l

by an acid and an alkali. |

Notwithftanding this, we fee feveral
fprings that contain neutral faline matter i
in great abundance, and fome evento a
faturated folution, very lightly, if at all
impregnated with fixed air., This would;i
feem at once to overturn our theory, but
perhaps even this admits of an explana-
tion. The falts that are found thus, are,
common falt, Glauber’s falt, and the earthy
fale called fal cath. amar, The firlt of
thefe we have great reafon to believe to be
an original fubftance, and that its compo-"
nent parts never exifted, native, feparately
in the earth, but that they were originally

produced combined in the form we fee
| them,
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together, by means we are ignorant of *

From the aforcfaid review of the [m-
sregnations of Mineral Waters, we find
that they all may be divided into

rﬁmd 1. Vuric}hc ‘gnd
Thofe im- (Simple < er fe. Quer.?
oitanated E P LAIkali { 2. Fofli alkalt, per

with{aline %
bodies. LCom pound { . éﬁﬁirns{gﬂr.

Simple [ - Oil fofil, per /i

Inflam- [Oiys. { Com- { 6.0l in form of

I oun foap. Duer. ?
lb_!'ladb:lﬂ i Lpr.,_,lmi,le L T Squhur,gﬂer fe.
i " 8. Hepar. Sulph.

LSulphur Cam—{ with an alkali.
pound ! g. Hep. Sulp. with
fS : quick lime.
ke imple
ﬂedtia;::c -i Compound with {m- F i

vrtrmhc acid i .
12. Zinck, dubious,

(Simple {13. All eanha diffu-
ry ¢ g,
15. agne:a au-
LCﬂmpuund { ber’s falt.
- 16, Alumn,
T % Bk - [17. Common air,
fg;irilﬂasl { { dubious.
A G DB - [ 18. Mephitic air.

* The ingenious Mr. Cavendith has invented a
machine by which water may be mechanically im-
pregnated with fixed air,

S Belides
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YTAVING thus determined the na-
ture and qualities of the feveral fub-
ftances contained in Mineral Waters, we
fhall now give a fhort fketch of the moft
approved means to be ufed for difcover-
ing thefe impregnations.

And here we do not propofe to give an
account of the effects of every experiment
ufed on thefe occafions, with each of the
impregnations ; but to fele€t {uch only,
as may moft effeCtually ferve to difcover

their contents,

We fhall take thefe in the order they
are prefented in the foregoing table.

The firft of thefe that occurs 1s,
I Thke
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1. The vitriolic Aeid per [e.
WATERS of thiskindare Saline fué-

fometimes fo ftrongly impreg- gfﬁjf';

nated, as to be difcoverable to the tafte by
their acidulous tartnefs. They change the
colour of the vegetable blues to red, effer-
vefce with all the alkaline falts, or cal-
careous earths, in their mild ftate, and
with magnefia, and on evaporation leave
a neutral, or earthy falt, according to the

fubftance with which they were combined.

They precipitate all folutions made in
alkalines, curdle foap, or render a {olu-
tion of it in vinous fpirits milky. A
folution of fulphur in water, made by
means of alkalies, is precipitated, and
rendered milky by thefe waters, and emits
at the fame time a ftrong feetor.

Dr. Lewis fays, they do the fame by
thofe made with lime water. We have re-
peatedly made this experiment, butfind 1t

otherwife,
E 6 They
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They produce a flight milky cloudi-
nefs, with the folutions of filver, lead, and
mercury, in the nitrous acid ; and with
lime water, caufe a precipitation in form
of felenites. Such are the general cha-
racters of thefe waters. Many of them,
however, are not peculiar. Waters con-
taining felenites, and alumn, effervefce with
alkaline falts; and the latter fhews the
fame effect on the vegetable juices.

In order to fupply this defect, the learned
Dr. Lewis recommends to diltil the water
whilft frefh, and then examine, if what
comes over in diftillation, has this effect
on the vegetable blues. He alledges, that
if this be the cafe, we may be affured of
the prefence of an acid unneutralized, as
the neutral, or earthy falts, which produce
this effe€t, do not rife in diftillation. This
theory of the Doctor’s is very ingenious,
and we wifh we could pay an entire credit
to it, as it would afford us an eafy me-
thod of difcovering the prefence of this
{ubftance in waters.

We
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We will venture, however, to fuggelt
a circumftance, which makes us doubt
if this be {o clear a teft as the Do&oer feems
to imagine. The ingenious Pr, Percival,
in his Effay on Water, has demonftrated,
that the vitriolic acid, when the falt con-
taining it is in a ftate of folution in water,
as in this cafe might often happen with
fo common an impregnation as felenites,
is feparable by a boiling heat; and that by
this means the hardelt waters, that owe
this quality to that fubftance, might be
rendered foft. It is probable, theiefore,
that this would happen in diftillation, and
the vitriolic acid be thus * forced over into
the receiver, and impregnate the diitilled
lquor, in fufficient quantity to produce
this effect on the vegetable blues, although

* This opinion is confirmed, by the appearances
obferved on the diftillation of fea water, where a
finall quantity of the vitriolic acid, (which is always
prefent in it,) comes over into the receiver, unlefs a
quantity of fixed alk. or calc. earth be added to it,
previous to its being committed to diftillation,

it
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it had never exifted originally in a feparate
ftate in the fpring. It is doubtful, if the
vitriolic acid does not arife in a volatile
form from felenites, which would render
this {till more probable.

We offer this, however, only as matter
of conje€ture ; and, poflibly, the circum-
ftances may not be exactly fimilar, as a
communication with the air may be ne-
ceffary for the feparation of the vitriolic
acid from the {elenites, which, from the
econfltru®ion of the veflels uled in diftilla-

tion, could not happen.

We will venture, however, to give
fome of the more certain figns by which
the prefence of this {ubltance may be de-

termined.

Firft, To obferve if the effervefcence
caufed on the addition of mild alkaline,
or earthy fubftances, and efpecially the
change of vegetable blues to red, does not
ceafe to be produced on the Waters ftand-
ing fome time expoled to the air,

Secondly,
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Secondly, To obferve if any precipita~
tion happens on addition of a fixed alka-
line fubftance. The firft of thefe is a
pretty certain mark of the prefence of an
acid unneutralized, as the vitriolic acid,
when in its feparate ftate in Mineral
Waters, is always in its volatile form,
Were thefe effects produced by alumn,
or any other neutral or earthy falt dif-
folved in the Waters, they would be more
permanent in them. If no precipitation
happens on addition of a mild alkali, but
an effervefcence enfues, without any change
of colour, we may take it for granted, from
thefe two circumftances, that an acid is
prefent in its feparate ftate; as, were it
united with an earth, or metal, fome pre-
cipitation, or change of colour, would hap-
pen on addition of the alkali *.

* If the fixed vegetable alkali is ufed, care fhould
be taken not to make the experiment with too large
a quantity, as the falt formed by it, and the vitriolic
acid, is very fparingly foluble in water, which might
give the appearance of a precipitation.

11, The
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chalk, or magnefia in the nitrous or mu~
riatic acids, This circumitance, joined to
that mentioned by Lewis, afford a reafon-
able prefumption of the prefence of am
alkali, as the calcarcous carth before-
mentioned would caufe no precipitatioms

M. Glauber’s Salt.

Compourd fa= WATERS, containing
bine fuifances.  Glauber’s falt in large pro-
portion, are eafily diftinguithed from thofe
that poffefs other impregnations, by the
bitterith faline tafte that accompanies
them. Itis, however, fometimes prefent
in too fmall a proportion to be obvious tor
the tafte. On evaporation, however, it is

but an earth, added to a neutral, produced no change.
Glauber’s falt, or vitriolic tartar, cannot be decom-
pofed by any fimple fubftance, but only by a double
eleftive attration, asin the cafe of folution of filver
in the nitrous acid, and of earths in the nitrous, or

muriatic,

The Dr. himfelf, in another part of his Work, has
confirmed what is here laid down. Vide Neuman’s

Chemiftry, p. 252. _
difcover-
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dilcoverable by its chryftals, which are
large and well formed, of an hexagonal
prifmatic form, when perfect, and truncated
at both ends. They are of very ealy {o-
lubility in water, and calcine in a dry air.
On evaporation, however, it manifefts it-
feif to the tafte, though, when largely di-
luted, it was not perceptible. Thefe wa-
ters caufe no change on the colour of
vegetable blues, and afford no precipita-
tion on addition of alkaline, or acid {fub-
ftances, in which they differ from thofe
waters impregnated with fal cath. amarus *;
“which (hews a precipifation on addition of
an alkali, though in other refpects, as
tafte, thape of chryftals, and eafy folubi-
lity, it much refembles this. Solutions of
lead and filver, in the nitrous acid, are
precipitated in form of a yellowith white
cloud ; and that of mercury, in the fame

acid, in an orange-coloured one.
* The Author of the Pharm. Medici has laid it
down as a diftin&ion between thefle {ubftances, that

the Glauber’s falt melts eafily in the fire, whereas
the other can fcarce be fuled by the molt extreme

heat,
1V. Com-

v
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V1. Oils mixed with Water in Form of
Soap.

THESE poflefs the fame qualities
with the above-mentioned, except that here
the fofiil oil is more intimately united with
the water by mediation of an alkali. It is
difcovered by addition of acids, which im-
mediately feparate the oil, and leave the
water clear,

VIL.  Sulpbur per fe.

THIS is difcoverable by the tafte and
fmell of the waters that contain it by ex-
amination of the precipitate it lets fall on
ftanding ; which fometimes, as at Aix Ia
Chapelle, lines the pipes that convey it,
This, if fulphur, may be eafily diftinguifh-
ed by its tafte, fmell, and Inflammability ;
by the waters flriking a black colour with
facch. Saturn. and folutions of lead in the
nitrous acid; by their fudden tarnifhin
of filver; by the foetid fimell, refembling

arot-
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a rotten egg, or fcowering of a foul gun-
.‘barrel; on addition of alkalies; by the
talte attending this addition; all which
circumitances point out this fubftance very
clearly,

VIII. Hepar Sulph. with an Alkali,

T HE tafte and {mell of thefe waters
are fo remarkable, as fcarce to leave any
room to doubt the impregnation when
they are prefent. They refemble, as was
{aid before, a rotten egg, or {cowring of
a gun-barrel: In the latter of thefe, this
fubftance is always generated on the in-
flammation of the gunpowder, the acid of
the nitre being diffipated, and the vitriolic
acid of the fulphur, joined to the phlo-
gifton acquired from the charcoal, uniting
with its alkaline bafis, and forming this
fubftance. = Waters, impregnated thus,
ftrike a black colour with folution of lead
in the nitrous acid ; and with a folution of
facch. Saturn. in water; from whence the
fympathetic ink is derived. They tarnifh

filver
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filver fuddenly and deeply ; become milky,
and emit a ftrong feetor on addition of
acids 3 by which they differ from the laft
mentioned, as the fulphur, being there in a
diffufed ftate, is not affected by acids. The
former too is not diftinguithed by the
tafte and odour above-mentioned, - which
is peculiar to this,

It differs likewife, that this, though in
part decompofed by expofure to the air,
and, as Dr. Cullen thinks, by folution in
water, yet retains its qualities in a great
degree, when kept from the air, a con-
fiderable time; whereas the other foon

fuffers a precipitation of all its contents
of this kind,

1X. Hepar Sulph. with Quick-Lime.

T HIS, though nearly allied to the
former, exhibits very different appearances
on experiment. It is not affected by ad-
dition of acids like the other, is altogether
inodorous, and in tafte, though difagreea-
ble in a firong folution, yet, when largely

diluted,



Caorpet R 07

diluted, is not unpalatable, having nothing
of that peculiar fmell and tafte refembling
a putrid egg, or {cowring of a gun, which
fo eminently diftinguifhes the other. Itis
decompofed by expofure to the air, and fo-
lution in water, as the hepar fulph. with al-
kali is, and on ftanding, even fhut from
the air, fuffers a precipitation. It ftrikes
no black colour with folution of lead in the
nitrous acid, or of facch. faturni in water,
and fcarce even precipitates them, or the
folution of filver. Itis precipitated by all
the alkalies, both fixed and volatile, which
the former is not. It has no effect in tar-
nifhing filver.

X. Copper.

WATERS of this fort are pgeatiic In-
fometimes obvious to the Pregnations.
talte, which is, indeed, able to dilcover a
very flight impregnation of this kind,
Thus we fee waters, that have ftood in
copper or brafs veflels, gain what is called
a brafly tafte, though the quantity dif-
folved can fcarce be meafured. The molt

F certain
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certain teft, however, of the prefence
of this metal, is, the addition of the
caaftic volatile alkali, as fp. fal. amm.
cum calce viva. This, if the {malleft par-
ticle of copper be diffolved, caufes the
whole of the fluid to affume a beautiful
blue colour. Iron alfo precipitates this
metal ; on addition, therefore, of a plate
of iron, to any waters containing copper
in {olution, it will foon be covered with a
cruft of this metal ; and if it be laid in
the current of the fpring, will, in time, be
entirely changed into it. T'his has given
room for fome, who did not under{tand
the nature of precipitation, to imagine
+hat the iron was really tranfmuted into
copper ; whereas no more happens than
the imple precipitation of the copper, oc-
cafioned by the vitriolic acid, that held 1t
diffolved, having a greater affinity with
sron than the copper. A proportionable
quantity of iron is, therefore, diffolved in
place of the copper precipitated, which al-
ways happens on the furface of the preci-

pitant, {o that, in time, the whole 1s difiol-
ved,
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ved, and a portion of copper fubftituted in
its place. It is obfervable of metals, that
they always precipitate one another in their
metallic form. If waters contain copper
in confiderable quantity, it may be difco-
vered by chryftallization.

X1, Irom.

CHALYBEATE Waters are generally
difcoverable to the tafte by their peculiar a-
ftringency. Where the quantity diffolved is
very {mall, this, however, is not percepti-
ble. Springs of this kind are eafily dif-
tinguifhed by the ochrous fediment which
is conftantly precipitating from them, and
which gives a yellow colour to all the {ub-
ftances expofed to their current. The
principal and beft known teft of them, how-
ever, is, the black colour they ftrike with
the vegetable aftringents, and the purple
one when an alkaline falt, or lime-water, 1s
added to the aftringent. Dr, Percival has
afferted, that the ferruginous Waters will
not ftrike a black, or purple, with many of

F 2 the
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the vegetable aftringents, without the ad-
dition of lime-water, and has, indeed,
brought feveral experiments in proof of
what he has alledged. The addition,
however, of thefe fubftances, makes this
experiment tolerably fatisfactory, and ena-
bles us to difcover a very minute portion
of iron in the water. Some of the mineral
aftringents, as alumn, likewife precipitate
this metal, in form of a reddifh, yellow,
ochrous fediment, which, on addition of
an inflammable body, and a {mall degree
of heat, may, like the foregoing precipita-
tion, be again reduced into iron.

Of the metallic kind, Zinc is the only -
one that precipitates iron, which it does in
form of a brownifh powder.

Care muft be taken to make thefe expe-
riments with the waters when frefh from the
{pring, as on ftanding they lofe thefe qua-
lities.

XIl. Zine.

THIS fubftance has hitherto been fo
little fufpected to be prefent in Mineral Wa-

ters,
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ters, that we have had very few experi-
ments made on the appearances it affumes
on addition of other bodies. It is always
found in Mineral Waters diffolved by the
vitriolic acid, in form of white vitriol. 1t
may be eafily difcovered on chryftalliza-
tion, by its tafte, which is naufeous, {weet-
ith, and ftyptic, and, by the form and co-
lour of its chryftals, which are pyrami-
dal parallelopipeds, and fometimes tran{-
parent, though generally of a dufky. vels
lowith hue, from the ochre of iron they
contain in the ftate we find them.

XI1I1. Earths in their native Form united
with Water.

THE calcareous earth 1S ga5y Ine
the only one we find united #regrations.
with water in its native ftate, and in fufhi-
cient quantity to bring it under our defini-
tion of Mineral Waters, and it is doubtful
if even this be not in a ftate of f{olution 1n
form of quicklime. Waters of this kind

§ are
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are not difcoverable by the common telts
of diffufed bodies, (viz. their refufing to
pafs the filtre,) as thefe may be fltred
without the leaft feparation of their con-
tents. Earths, thus united with water,
are precipitated in large proportion by any -
body containing fixed air in large quan-
tity, as mild alkaline falts, &f¢, and fcarce
at all by cauftic alkali. Thefe Waters
are obferved to depolit their contents
on ine furface of, ard even to pervade the
fubftance of, feveral bodies over which they
run, {o as perfectly to petrify them, They
likewife let fall a large fediment on boiling,
and it is probable, that the incruftation of
many of our tea-kettles may be owing to
this, though that may be produced alfo by
the decompolfition of felenites. Thefe are
diftinguifhed from thofe impregnated with
the following fubftance, in that they lather
well with foap, and let fall a fediment, nei-
ther of which is the cale with the felenitic
waters.

X1V, Se-
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X1V. Selenites.

THIS, as we before obferved, 1s a very
frequent impregnation. It is difcovered
by the refufal of thefe waters to unite with
foap, and by their throwing down a large
earthy precipitate, on addition of a miid or
cauftic alkaline falt, When the former is
ufed, it is attended with effervefcence. On
evaporation likewife it is diftinguifhable
by the form in which it chryftallizes, be-
ing in thin lamina, which form a pellicle
on the furface of the liquors by the tafte of
the falts, and water containing them after
a pellicle is formed, which is lightly faline
and auftere. We fhould, however, be
cautious not to miftake the waters impreg-
nated thus, for thofe containing calcareous
earths in fubitance, as they leave nearly the
(ame refiduum on boiling, by the decom-
pofition of the felenites. The method of
diftinguifhing them is given aseve.

F 4 XYV. SPE..-
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XV. Spurious Glauber’s Salt,

THIS is not liable to be confounded
with any other fubftance, except the true
Glauber’s falt. The method of diftin-
guifhing them is given above, in our ac-
count of that fubftance,

XVI1. Alumn,

WATERS containing alumn difcover
themfelves on evaporation, by their auftere
aftringency. * They change vegetable
blues red, and coagulate milk.

The tafte of felenites, though rather
auftere, is very diftinguifhable from alumn

* Dr. Percival, in his Effay on Water, has blamed
Dr. Lewis for faying, that alumn changes vegetable
blues red. He himfelf made the experiment with
only one native vegetable juice, viz. that of radifhes,
which aniwered to Dr. Lewis’s affertion. He al-
ledges, that the fyrup of violets was changed green
by it. The common fyrup of violets is much fophif-
ticated, and the generality of what we have feen has

been fcarce altered by acids or alkalies, but always
turned
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by its inferiority in ftrength, as the former
is very fparingly foluble in water. We
have, however, a more certain method of
difcovering the prefence of alumn, which
is, to evaporate the water until it becomes
perceptibly faline, when, if we add a few
drops of lix. tart. or any other fixed alka-
line falt, the earth of alumn will be pre-
cipitated, not as other earths are, (in a
powdery form,) but in flocculi. If buta
fmall quantity of alkali is ufed, thefe will
be rediffolved, which arifes from the nature
of alumn, which is the only falt we know
that has a fuperabundant portion of acic
adhering to it, which redififolves the earth
of alumn precipitated by the alkali. If
too much alkali is ufed, the fuperabundant
acid will be faturated, and the earth not re-

turned green on dilution with water. Probably its
blue colour was not owing to any vegetable {ub-
ftance. We have repeated the experiment with frefh
violets, which were always changed to red by alumn,
The proof here offered, of alamn’s containing a {u-
perabundant acid, ftrongly confirms the probability
of this,

F 5 dif-
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diffolved. Dr. Lewis recommends to us to
examine the precipitates of waters, thrown
down by addition of alkali, with vitriolic
acid. This, if the water contained alumn,
will unite with the earth thus precipitated,
into a highly aftringent falt; if magnefia,
into a faline bitter one ; and if a calcareous
earth, into one lightly faline and aftringent,
and fcarcely foluble in water,

XV 1L it

il e T HE prefence of aérial
pregnationss bodies in  water, has been
mentioned in the former part of our
Work, where it was alfo remarked, that
it was doubtful in what form they exifted
there. The experiment with lime-water,
mentioned above, in our opinion proves,
that common air is the fubftance feparated
by the exhaufted receiver, and which is
probably united, in a certain degree, with
all water it has accefs to. Mephitic air is
likewife combined, in large quantities,

with many waters, This is proved by
their



(o o 107

their fparkling appearance, pungent tafte,
and fmell, by their precipitation of the
lime, when added to lime-water, when
freth ; which effects are all loft, on their
ftanding expofed to the air. Thele Wa-
ters, likewife, are fometimes difcoverable
by their effects on the human body, as be-
ing, if drank in large quantity, heating,
and even inebriating as fermented liquors.

The air arifing from thefe Waters, when
conveyed by a bended tube on the furface
of lime-water, will render it turbid, and
caufe a film on its furface, owing to the fe-
paration of the lime from the water,

It now remains to make fome applica-

tion of thefe rules to our experiments on
the Bath Waters.

N. B. The enfuing Experiments are all
made with the King’s Bath Water.

F 6 PART
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ExXPERIMENTS on the
B.A T H, -W.ATER'S.

_E:Eféff'?ﬂﬂ' EFORE we enter upon

: our chemical experiments,
we fhall premife a few words concerning
the fenlible qualities of thefe waters, and,
Exterralap- firft, of their external ap-
Fearances =5 loCASLuL,

The Bath water, when drawn frefh
from its fource, appears quite colourlefs,
and pellucid. Notwirhftanding this, as
Dr. Lucas has remarked, that fome mi-
rute white moleculze may be obferved on
a clofer examination, It {fparkles in the
glafs like the Spa water, ‘occafioned by the
air bubbles rifing through the body of it,
and flying off. On ftanding, it is faid te
abate of its pellucidity, and becomes of a

whey
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whey like colour, and then it depofits a
light yellow ochrous fediment, obfervable
round the - fides of the Baths. If kept
“ftopped clofe from the air, it does not fen-
fibly abate of its clearnefs.

Thefe waters have no pe-
culiar {mell, nor has their
vapour ; though we have fometimes ima-
gined fomething refembling that arifing
from fermented liquors, and which, with-
out giving a fenfation of any particular
odour, imprefles a kind of pungency of
the organs of fmell. This feems to be
<hat mentioned by Dr. Lucas, which he
attributes to the pyrites.

Odour.

The heat of thefe waters 1s
very obvious, infomuch, that
at fome of the fources it is fcarce tolerable
to the human bedy. Dr. Lucas fays, the
water drawn at the pump of the King’s
Bath is, when the pump has been heated
by long pumping, 119 gr. of Iaren-
heit’s thermometer; and to this our own,

and, indeed, moft other experiments, feem
nearly

Touch.'
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nearly to agree. The water in the King's
Bath, as applied to the human body, does
not feem to exceed 105 or 106 degrees,
by any obfervations we could make, oc-
cafioned by the waters being cooled, by
a large expofure of its furface to the air.
The heat of the water, at its fource, is,
however probably, much greater than any
of the above-mentioned. It is fenfibly
hotter to the touch, and, I was once in-
formed, by a judicious and accurate ob-
ferver, who made the trial, when the fource
of the King’s Bath was opened, that it
raifed the thermometer to 130 gr. of Fa-
renheit’s fcale.

They are flightly faline, ac-
companied with an agreeable
pungency, added to a light chalybeate
tafte. The two latter, however, go off
entirely on the waters cooling, when it be-
comes much lefs agreeable, the faline tafte
is more manifeft, and feems to be accom-
panied with another different from the tafte
of any faline body we are acquainted with.

What

Tafie.
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What this probably is, fhall be confidered
in the following part of our work.

The fpecific gravity of €~ Ssuific gra
qual bulks of the Bath wa- ¥
ter and rain water, is as follows.
ox. dr. gr.
King’s Bath, - S SRR
Rain water, 28 4 42
N. B. During the time this experiment
was making, the water funk near half an
inch in the neck of the flafk. They were
weighed at the loweft mark, this is there-
fore their greateft {pecific gravity.

Chemical Analyfis of tbe BATH WATERS,

ABOUT fix gallons of the Coprents on
King’s Bath Water was eva- Ewaporation,
porated to about a quart: Before this, 2
confiderable quantity of a whitih powdery
fubftance, in part chryftallized, was * de-

* Dr. Sutherland, in an experiment of this kind,
has denied that any pellicle was formed on evapora-
gion, and cndeavours to invalidate thofe experi-

ments
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pofited round the edges of the vefiel join-
ing the fluid; and feveral pellicles were
formed, which fucceflively precipitated in
a laminated form. The remaining liquor
tafted evidently faline, but not fo ftrongly
as might have been imagined, as it was
proved to be at leaft a farurated folution,
from the chryftallization of the faline mat-
ter. On evaporation to drynefs, which
'was done with a wvery gentle heat, there
remained about 3vij. of a powdery fub-
ftance of a light dufky yellowith colour,
adhering ftrongly to the bottom of the
vefiel. ¢
P This refiduum had no per-
of the Refi- ceptible odour, but to the
ek tafte was apparently faline,
and feemingly more fo than the refiduum
left by thofe waters that contain only fele-

nites,

-ments in which this appearance is related. When the

water was diftilled in the manner he performed it,
no pellicle would be formed, as the felenices would
then chryftallize at the bottom of the veflel, as
the communication with the air was obfruéted.

The
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‘The greateft part of it was in a powdery
form, and the remainder confifting of
chryftallized fubftances, which, on exami-
nation with the microfcope, appeared as
Dr. Charleton, in the Plate prefixed to his
work on this fubjelt, has defcribed them,
to be made up of hexagonal and cubical
chryftals.

Chemical Analyfis of the Refiduum.

ExperiMmenT 1. Vitriolic Acid to Part
of the Refiduum.

~ About ten grains of the cubical falts

were carefully feparated from the reft by
chryftallization, To thefe were added a
few drops of the vitriolic acid. Immedi-
ately the fmell of the fpirit of falt became
perceptible.

Exp. Il. Solution of Silver.

To %ij of diftilled water, was added five
drops of folution of filver in the nitrous

acid, which produced no change of colour.
Tao



114 Experiments on the Batn WATERS,

To this was added one grain of the cu-
bical falt above-mentioned. Immediately
the whole affumed a white, milky appear-
ance.

Exp. 11I. Vegetable Blues.

To zij of water, was added four grains
of the cubical falt, carefully feparated from
the powdery refiduum. Into this folution
were put fome {lips of paper, rubbed with
the flowers of freth violets and polyanthus.
No change of colour happened, although
the tafte of the folution was manifeftly fa-
line.

Exp. 1V. With the grofs Refiduum, Mi-
neral and Vegetable Acids.

To a fmall quantity of the grofs refi-
duum, was added a few drops of the vitri-
olic, nitrous, marine, and vegerable acids.
It effervefced with each, and, with the vi-
triolic, formed a falt of little tafte, but
that rather auftere and aftringent, and of
difficule folution in water. - The other
acids formed with it, each of them {aline

coms-
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compounds, more foluble in water, and, of
confequence, more fapid.

Exp. V. Lix. Tartar. with the Salts
formed in Exp. 1V,

To each of the faline compounds thus
formed, feparately diffolved in water, was
added a few drops of lixiv. tart. A white
precipitation enfued *.

-_

*ExpERIMENT L

A few grains of the refiduum we laid on a red hot
fron; a crackling noife was produced, owjng to the
faline particles which decrepitated, bat no detona-
" tion was obferved, nor did any part feem difpofed to
fufion ; no flame appeared, nor was any {mell of

{fulphur perceived.
Experiment IL

To Zij of the reiduum, was added an equal weight
of powdered charcoal, and the whole was made into a
pafte with oil, and put into 2 crucible, where it was
kept half an hour. On taking it out, we found fe-
veral granules of its contents vigoroufly attraéted by
the artuficial magnet.

N. B. The magnet had no effet on the grofs refi-
duum per /e,

Che-
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Chemical Analyfis of the W A T E R.
Exp. VI. Alkalies. — Cauftic.— Vegetable.

To %ij of Bath water, frefh from the
pump, was added gutt. x. of lixiv. fapon.
This caufed a confiderable milkinefs
through the body of the fluid.

ExperiMENT VIL

To %ij of Bath water, that had {tood
corked about half an hour, was added
a like quantity of lixiv. fapon. A fight
milky colour, much lefs than in Exp. VL
was produced, which foon fubfided to the
bottome in form of a white precipitation,
and the fluid above, recovered its tranfpa-
rency. |

N.B. The fame experiment was tried
with the water which had ftood open:
twenty-four hours, when the effe&t was:
{carce perceivable.

Exp. VIII. Alkaki mild.
To Zij of Bath water, was added gutt. X
of lixiv. tartari. This caufed a copious,,

fudden, and flaky precipitation, much more:
confider--



Experiments on the BATH WATERS. 117

confiderable than in Exp. VI. and VII. of
a reddifh, white colour, extending through
the body of the fluid, which, on ftanding,
fell to the bottom, in a powdery form, and
the liquor above appeared clear.

Exe. IX. Volatile Alkali, cauftic:

To %ij of Bath water, was added gutt,
x1 of [p. fal. ammen. c. calce vivi, which
produced the fmalleft degree of milkinefs
poflible, but no fenfible precipitation hap-
pened on ftanding.

Exp. X. Volatile Alkali, mild.
To 3ij of Bath water, was added gutt.
x1 of {p. fal. ammon. comm. Thiscaufed
a milky appearance, and flaky precipita-

tion, but not fo confiderable as in Exp.
VIII.

Exp. XI. Calcareous Earths in their
cauflic State.

To 3ij of Bath water, freh pumped,
was added 3{s of lime-water, which caufed
a fudden flaky precipitation, which re-
mained at the bottom in form of fnow, and

not in a white powder, as in Exp. VIII.
The
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The water in the glafs above the precipi-
cated matter, became as tranfparent as be-
fore the addition of the lime-water.

EXPERIMENT X

To %ij of Bath water, which had ftood
open fome time, was added 3%fs of lime
water, without producing any change.

N. B. No effervelcence was perceived
on the addition of any of the above fub-
{tances. Probably, what gave rife to the
common opinion of the Bath waters ef-
fervefcing with alkalies was, that this ex-
periment was tried with alkaline falts in
veir Jolid form, and the air bubble:
formed in the folution were miftaken fo
an efferveicence.

ExperiMeENT XIIL
To each of the liquors precipitated, &
in ExperIMENTS VII, VI, IX, X, am
X1, was added {pirit of vitriol, gutt. v
which reftored them all to their tram
parency.

Eax
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Exp. XIV. Acids.—Vitriolic.

To %ij of Bath water was added gutt. v

of vitriolic acid, without producing any
change.

Expe. XV.—Nitrous.

To %ij of the Bath water was added

gutt. v of the fpirit of nitre, without pro-
ducing any effect.

Exe. XVI.—Muriatic.

To %ij of Bath water was added gutt, v
of fpirit of falt, without producing any
effect.

Exp. XVII.—Vegetables
To %Zij of the Bath water was added a
tea {poonful of lemon juice, and of vine-
gar, without producing any effect.

Exp. XVIII. Solution of Metals. Silver in
the nitr. Acid.

To 3ij of the Bath water was added
gutt. v of fol. of filver, which produced an
appearance like equal parts of milk and
water, but on adding xv gutt. more, a
large precipitation enfued of white powdery

par-



120 Experiments on the BATH WATERS.

particles, cohering together in maffes of
different fizes, and the fluid above became
more tranfparent.

Exp. XIX. Lead in the [ame.

To %ij of Bath water was added thirty
drops of fol. of lead, which produced an
appearance like equal parts of milk and
water, and gave a precipitation of {mall
white particles, cohering together, as in
Exp. XVIII, but not {o copious.

Exp. XX. Copper. In the [ame.

To %ij of Bath water was added five
drops of a fol. of copper in the nitrous
acid, which gave a light blue tinge to the
water, and caufed a precipitation of fmall
flaky particles adhering to the fides and
bottom of the glafs, but the fluid did not
appear turbid *.

* To two ounces of Bath water was added fifteen
drops of a fol. of mercury in the nitrous acid. This
caufed a flight reddifh yellow precipitation, which
remained in the middle of the liquor, but did not
{ubfide.

Exp.
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Exp. XXI. Solution of Sacch. Sat, in
Water.

To %ij. of Bath water was added xxx
drops of a fol. of facch. fat. which caufed
a whitith cloudy precipitation of a reddifh
tinge, which on ftanding fubfided.

Exe. XXII. Solution of Galls in Water.
To %ij of Bath water was added xx
gutt, of a fol. of galls, which gave a flight
purple tinge, but no précipitation This
effect ceafed on the water’s ftanding open
a quarter of an hour,

Experiment XXIHI.
To 3ij of rain water was added gutt, 1,
.of {ol. of fal martis in water. This ftruck

a black colour with fol. of galls, fome
thades darker than in Exp. XXII.

Exp. XXIV. Sol. of Corrof. Sub. in Water,

To 3%ij of Bath water was added gutt. x
of a fol. of corrof. fubl. This caufed
fcarce any change at the time. On ftand-
-ing, however, a blueith white cloud was
~precipitated, and a thin film floated on the
G top.
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top. The intermediate liquor remained
clear. On ftanding, a yellowifh fediment
precipitated.,

Exp. XXV. Sol. of white Vitriol in Water.

To %ij of Bath water was added gutt. x
of a fol. of white vitriol. This caufed no
change.

Exp. XXVI. Vegetable Blues.

Several flips of paper, rubbed with the
flowers of frefh violets and polyanthus,
were immerfed in the Bath water, The
purple colour feemed to be heightened by
the water freth drawn.  On ftanding, how-
ever, they acquired a greenifh caft.

Exp. XXVII. Soap.
Two ounces of Bath water were agitated

with 3fs. of Caftile foap. The fluid ap-
peared turbid and flaky ; on letting it
ftand, a curdied oily fubftance floated on
the furface, and the water beneath, in a
great degree, recovered its tranfparency.

ExperiMENT XXVIII.

The like appearance happened, on drop-
ping a folution of foft foap in fp. vin. rect.
into the Bath water. Exi.
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Exp. XXIX. Coagulation of Milk.
To %ij of milk, boiling hot, was added
Ziv of Bath water. This immediately
caufed a precipitation of a light curd, but
not an entire feparation of the cheefy
parts.
Exp. XXX, Fixed Air.

‘We conveyed the fteam of Bath water,
freh pumped, by means of a {yphon, into
lime water, No turbidnefs appeared for
fome time 3 but a thin film was formed
on the {urface of the lime water; and, on
ftanding fome time, though fecured from
any communication with the outward air,
it loft its tranfparency towards the upper
part of it. doa

N. B. This Experiment did not fucceed
with water that ftood, even corked up, a
quarter of an hour.

ExreriMeEnT XXXI.

Inftead of the fteam of the Bath water,
we conveyed, by means of the foregoing
apparatus, that which arofe from mixing
a fol, of falt of tart. with the vitr. acid.

G 2 This
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"This produced an evident, and immediate
decompofition of the lime water ; a film
{wimming on the top, and a portion of the
water below the film appeared turbid.

Chemical Anabyfis of the Sand depofited by
the Bath Water.

Exp. XXXII. Acips. Vitr. Acids.

A drachm of the vitriolic acid, diluted
with four times its quantity of water, was
added to %fs of the King’s Bath fand ; a
fharp effervelcence enfued, and many air
bubblcs were formed.

Exp. XXXIII. Nitrous, muriatic, and
Veget., Acids.
The like happﬁned on addition of the
nitrous, muriatic, and vegetable acids ; with
the laft, however, in a very fmall degree.

Exreriment XXXIV.
This fand, fprinkled on a red hot iron,
gives a blue flame, and emits a highly
acid vapour, in fmell like that difcharged

from burning fulphur.
Exrz-
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Exreriment XXXV,

About 3ij of the Bath fand wegre put
into a crucible, with an equal weight of
powdered chatcoal. When the matter was
thoroughly heated red hot, it was poured
out ; feveral particles of it were then vi<
goroufly attracted by the magnet.

ExperiMENT XXXVI,

To the tafte the Bath fand is not in the
leaft faline, but imprefles, on being kept
in the mouth fome time, a ftrong chaly=
beate tafte.

ExperiMeEnT XXXVIIL

Two ounces of water were infufed on
#1j of Bath fand, in a vial, which was keps
in a moderate heat about an hour. ‘The
tafte of the liquor was then highly chaly-
beate, On addition, however, of a fmall
quantity (about gutt, xii.) of powdered
galls, little change was produced, except
a flight purple tinge. By dropping in,
however, gutt, iv. of lix. tart. the whole
turned to a deep purple, nearly approach-

ing to black. |
Gz ExPE- |
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ExperiMENT XXXVIII

About 3ij of the yellow powdery fub-
ftance, that concretes round the edges of
the Bath, was colleéted. To this was
added an equal weight of powdered char-
coal, and the whole was made into a pafte
with oil. This was put into a crueible,
and kept in a red heat near half an hour.
‘On pouring it out, a large proportion of it
feemed revived into iron, the granules of
which were vigoroufly attracted by the
magnet. |

ExperiMENT XXXIX.

The like happened with the concretions
formed on the bafons, that hold the water
glaflcs at the Pamp-room.

Application of the Experiments.
We fhall now endeavour to apply thefe

Experiments to the difcovery of the im-
pregnation of the waters,

And here we fhall take another view of
the fubftances we have before mentioned,

as poffible impregnations of Mineral
Waters,
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Waters, in the order they are there placed §
and endeavour to fhew of each, what proof
or probability there may be that it has, or
has not, a fhare in the compofition of the
Bath Waters. The firft of thefe that
occurs is

The Vitriolic Acid per Je.

THE exiftence of this simsk Salis.
fubftance in its feparate ftate }ffff?-, $oigly
in the waters, has been much b Aetpifis
difputed. Even their fenfible qualities,
with refpect to this impregnation, have not
been clearly afcertained.

Dr. Lucas * has faid, that ¢ it flies off
in a fubtile vapour, fenfible to the or-
gans of {mell, and fo as to affe® the
lungs of thofe inclined to phthifical com-
plaints.” |

We cannot fay we have ever had an op-
portunity of obferving its effelts in fo
fenfible a degree, yet we are inclined to pay

s

¥ Vol. iii. p. 277.
G 4 credit
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credit to it, as this acid is undoubtedly
prefent in the waters in its volatile ftate,
united with iron, which it quits as foon as
1t communicates with the open air. This
is {ufficiently proved by Exp. XXII. with
folution of galls, by the ochrous incrufta-
tions depofited round the furface and fides
of the Baths, and on the bafons at the
Pump-room, which were thewn, by Exp.
KXXXVII and XXXI1X, to be reducible
into iron. Arguments, however, {uffi-
ciently plaufible, are not wanting to con-
tradict the exiflence of an unneutralized
acid in thefe waters, even though it was
granted that their vapour were fo. The
vitriolic acid in thefe cafes, it is alledged,
flies off as it is difunited from the iron,
and does not remain in the water in its fe-
parate ftate. The fenfible qualities of
the waters feem to favour this opinion:
No acidity has been ever afferted by any
perfon, whofe writings we have examined,
to be perceptible to the tafte; and the trite
Experiment of f{yrup of violets being
turned green by it, has been brought as a

proof
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proof of a very different impregnation,
and fuch a one as could not poffibly {fub-
fit with the other. It has, however, been
urged, that the Bath water curdles milk,
decompofes foap, and effervelces with
alkaline falts, which are all properties be-
longing to acid bodies. That waters con-
taining an acid would produce thefe
effeCts we readily acknowlege, but the two’
former of thefe we fhall prove, in the future
part of our Work, not to be qualities pecu-
liar to acids only, but to be producible by
means of other fubftances, and the laft we
cannot help believing a miftake. By
Exp. VYI. it did not appear that any
. effervefcence was perceived, or, at leaft,
fuch as was f{carce perceptible, and by no
means adequate to the accounts given of
it by other Writers on fuch admixture, al-
though the lixiv. tartari, which we ufed,
is the mildeft ftate of alkaline falts we
know of, and of confequence moft fa-
vourable to a difcovery of this kind. Pro=
bably this miftake was produced by

G 5 the
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the caufe mentioned in our Experis
ments *,

Notwithftanding, however, thefe argu=
ments, we are inclined to believe, that the
volatile vitriolic acid is prefent in thefe
waters, even in its feparate ftate, either as
combined with them by the method re-
lated in our account of this fubftance, Part
I. or in the interval between its being dif-
united from the iron, and its diffipation in
the air. By our Experiments, the water,
when frefh, appeared to heighten the co-
lour of the vegetable purples, though af-
terwards on ftanding it feemed to exert
contrary effects, and to partake, in fome
meafure, of an alkaline nature.

Dr. Sutherland fays, that the Bath Wa-
ters turn fyrup of violets to a fea green co-
lour, immediately ; but he feems here to
have fallen into the fame miftake with
many others, who have made ufe of fyrup
of violets in their experiments. The fy-

-
e -

* Vide Exp. XII,
rup
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rup commonly ufed, is very feldom ge-
nuine, and ftill lefs frequently (which is of
equal import in experiments of this nature)
freth and well made, as it lofes its diftin-
guithing colour by keeping, and acquires
that brown, dufky one, we generally fee it
to have when genuine, 'When of a fine
‘bright colour, it is generally adulterated
with fome fubftances that will not anfwer
the tefts here required.

We made feveral experiments with dif-
ferent fyrups of violets, and they * all in-

* Dr. Sutherland has quoted fome paflages from
Dr, Linden, extraordinary, indeed, in their kind, on
this fubje&t. That Gentleman has attributed the
green colour, which the Bath Water is faid to finke
with fyrup of violets, to the {yrup of violets fetting
the acid free from the mucilagium ferri, and at li-
berty to work on the iron. Were this the cafe, a fo-
lution of green vitriol, where the iron is a&ually dif-
folved, would be green, which we find it not to bey
even when faturated ; and by our Experiment, IN°.
XXIIL. it appears, that one drop of a faturated folu-
tion of green vitriol, renders two ounces of diftilled
_ water more ftrongly chalybeate than the Bath Waters
ase. Asto the aflfertion, that the quantity of alk. re-
quifite 10 produce this effe®, would render the water

GO 86
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deed, as Dr. Sutherland has related, firiuck
a green colour, on admixture with the
Batli Water; but on the fame experiment
being tried with rain and diftilled water;
the fame effect was produced ; and the co-
lour feemed more owing to the dilution of
the fyrup, than any friGtly chemical effect.

In general, the purple or blue flow-
ers of vegetables, when freth, or their
exprefied juices, anfwer this purpofe bet-
ter than when made into fyrup. On the
whole, if this acid be prefent here, it is in
exceeding fmall quantity, and which, pro-

as cauffic as foap lees, we beg leave to inform him,
that one drop of a folution of a mild alkali, (lixiv,
tart.) whofe tafte cannot be perceived, when diluted
with 1b. fs. of diftilled water, will render it fufliciently
alk. to produce this effe®. As to what the Door al-
ledges of the green celour produced by the union of
acids with iron, none but the vitriolic have this ef-
fet, the nitrous and vegetable giving a folution of a
dark red, and the muriatic of a yellow, gold colour.
As to the mucilagium ferri, we really do not compre-
hend it, and the iron earth contained in fyrup of
violets, though not the Doftor’s invention, we fcarce
-expected to have been called forth to produce this

eftett,
bably,
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bably, confidered as fuch, can have very
little power in influencing its effects as a
Mineral Water 5 as it is likely that a
quantity of it, not exceeding a drop of the
concentrated vitriolic acid, is prefent in
many pounds of the water, This is ren-
dered farther probable by the Experiment
before cited of it, when combined with iron.
This proportion being fo fmall, feems to be'
the reafon why it exhibits none, or fcarce’
any perceptible effervefcence with alkaline:
bodies.

Alkalies.

Were our opinion, with re- /...
fpe€t to the laft mentioned Fefi Llkaii.-
fubftance, afcertained, we might be well
aflured, that this had no fhare in the im-
pregnation of the waters, in its feparate
ftate ; but as we offer that only as matter
of probable conjetture, we fhall examine
the reafons which might fupport or con-
tradict the opinion of the prefence of this
{ubftance in thefe Waters,

The only circumftance that gives us
any reafon to think that the foffil alkali
enters
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enters into their compofition, is, that the’
vegetable bluesand purples feem to acquire
a greenith caft on being added to the water
which has ftood fome time. This, how-
ever, though a quality of alkalies, is by no
means a certain teft of that f{ubftance.
Waters impregnated with  calcareous
earths, in form of quicklime, will produce
this effect as well as alkalies, though not,
indeed, fo powerfully. No marks of this-
falt appeared in the refiduum left by eva-
poration, or in the falts formed by addi-
tion of the weaker acids ; and the precipi-
tation of filver, lead, and mercury from
their folutions, was probably owing to
another caufe, which we fhall mention
hereafter. ‘The iron contained in the
water, in a ftate of folution by an acid,
the curdling of foap, and the coagulation
of milk, likewife afford fufficient proof
chat this fubftance, in its native form, un-
combined with any other body, has no
. fhare in the compofition of thefe celebrated
waters.

It
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Compound Salls.

- It does not appear, by any  Glaub. Sal.
Experiments, that there is any reafon
to think that this falt is contained in the
Bath Waters. Some of the cryftals
left on evaporation, were, indeed, of an
hexagonal prifimatic form, but were like-
wife of a flightly aultere, and aftringent
talte, and of very difficult folution in
water, qualities that ill agree with Glau-
ber’s falt. Thefe circumftances afford {uf-
ficient evidence of what we have before
laid down, as, if this falt had exifted in the
fmalleft quantity in the waters in a ftate of
{folution, it maft have been thus difcovered,
as this falt is not fo fubject to decompofi-
tion, by long boiling, as many others are,

The exiftence of this fub-
ftance in the Bath Waters has
been pretty generally acknowledged, though
its proporticn there feems too fmall to have
any fhare in their medicinal effets, Moft

Writers {eem to have thought the cubical
' figure, and peculiar tafte of the cryftals,
a fuflicient evidence of this, Some Au-

thors,

Corvimon Salt,
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thors, perhaps, may not be fo ready to al-
low, for granted, our decifions on the con-
tents of waters deduced from the figure of
the cryftals of the falts they yield ; we
fhall, therefore, beg the reader’s patience,
while we fay a few words in defence of this
way of reafoning. Dr. Sutherland has af-
firmed, ¢ that no two falts, of the fame
denomination, anfwer the fame proofs in:
every refpect.”  If by this the Doctor means,;
that no two portions of the fame falt will,
on being diffolved in water, cryftallize
again in the fame form; we can venture to’
affure him that they will, and appeal to’
experiment for the truth of it. By hafty
evaporation, and too fudden application of
cold, the cryftals of many falts are often:
left imperfect ; but what remains of them
is always fufficient to indicate the form:
which they tended to aflume.

The cryftals of nitre and common'
fale, for inftance, are often left imperfeét,;
but no art can make the former cryftallize
into cubes, and the latter in hexagonal
prifms, Dr. Hill has, indeed, faid, that

common
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common falt, by a certain method of
cryftallization, fhoots into oblong par-
allelopipedons*.  This, however, is now
found to be a miltake, as they are only a
number of cubes adhering together by
their flat fides, which are fometimes pro-
duced when the cryftallization is made to
begin at the bottom of the vefltl, by ex-
clufion of the air, and introduétion of any
foreign bedy, for the cryftals to form upon.
Mr. Rouelle, of the French Academy,
who has juftly merited the applaufe of the
learned world, for his ingenious Treatife
on this fubjeét, has made a divifion of
thofe falts that cryftallize at the bottom and
top of their containing menftruum. This,

[y

* Common falt often forms hollow pyramids, but
this cannot confute the opinion of cubes being the
proper form of its.cryftals. For the manner in
which thefe are produced is this: A cube is formed
on the furface of the liquor, which finks a certain
fpace, but has not gravity enough to carry it to the
bottom. ©On each fide of it a new cube is formed,
which carries it ftill farther down, and then other
cubes are formed on the external edges of the laft, as:
we fee them, which at length carry it down to the
bottom.

however,
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however, is only true of fuch as are equally
foluble in the celd, as well as heat.

All falts that diffolve in larger propor-
tion in hot, than cold liquors, cryftallize
firft where the cold is firft applied. Thus,
if a fuperfaturated folution of nitre be re-
nioved from the fire, and the furface co-
vered, to prevent the accefs of cold to the
top, while the bottom is placed on a cold
fubftance, all the cryftals will be formed
there. It was formerly thought, likewife,
that the cryftals of different falts had dif=
ferent directions in their formation. Thus
nitre was faid to cryftallize pointing up-
wards, Glauber’s falt horizontally.

It is now, however, found, that the
cryftals of all thefe falts are directed from
that part, where the cold is fufficient to.
caufe them to cryftallize. Thus, if on a-
vial, filled with a fuperfaturated folution of
nitre, in hot water,. we place a wet cloth, fo
cold as tocaufe a cryftallization, all the cry=
ftals will be direted from thence, whether
it be the top, bottom, or fide of the vefiel.

Dz,
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Dr. Sutherland’s arguments on this head
have been before anfwered by Dr. Lucas.
Neverthelefs, Dr. Linden, in his feafona~
ble and modeft reply to Dr. Lucas’s cur-
fory remarks, has afferted boldly, ¢ That
no perfon in his fenfes now continues to
believe any fpecific difference in the cryftals
of falts ;” and, in fupport of this opinion,
he urges the authority of Dr. Neuman,
If by this he means Cafpar Neuman, whofe
works Dr. Lewis has abridged, we ac-
knowledge we have read no more of them
than what that learned Gentleman has
communicated, asthey are moftly writters
in the German language. But in that
- part we cannot difcover any reafon to be-
lieve that he was of that opinion,

On the contrary, in his account of the
mineral falts, he has diftinguithed them
frequently by thefe marks®. Dr. Linden
farther alledges, *“ That the witrum cubi-

s

Vide p. 187. Of alumn, P. 198. On the diftiné&ion.
of Glaub. falt from nitre. P. zco, On the diftin&tion:
of common falt from nitre.

ChunE
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¢um contradicts all that can be faid on this
fubjeét, as it has all and every quality of
the nitrum prifmadale, or common nitre.”
We really do not fee the efficacy of this
- reafoning, except it could be proved, that
the nitrum cubicum fometimes cryftallized
like common nitre, which it never does,
nor does the Doctor pretend to alledge it.

The fenfible qualities of thefe’ are
nearly alike, and very few chemical ex-
periments have been made to prove any
difference between the cubic and common!
pitre. Their cryftals are, however, in<
variably different; thofe of common nitre:
being always, when carefully cryftallized,
hexagonal prifms, terminating, at one end,
at leaft in a fix-fided pyramid; whereas
thofe of cubic nitre, are, indeed, fix-fided,
but thefe fides are of a rhomboidal figure..
He next fays, ¢ That the refiners are in-
formed, by experimental falls, that large
or {fmall cryftals proceed from flow, or
quick boiling, during the evaporation.”

"Fhis circumftance 1s nuthmg at all to the
purpofe;.
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purpofe. No one, who has formed a {yftem
of this kind, has drawn his arguments from
the fize, but figure of the cryftals,

Some falts, we own, are difpofed in equal
circumitances to fhoot into larger cryftals
than others, as in the' cafe of Glauber’s
falt and common falt, but this is no fpecific
diftinttion, as being neither conftant nor
afcertained in degree. The great Linnzus,
in Botany and Natural Hiftory, has not
drawn his diftin&tion from the fize of
plants, and animals, but from fome marks
which are invariable, whatever be the bulk
of the obje& : much lefs ought this to be
here brought as a {pecific diftinction, as in
* this cafe the flighteft variation in the heat
will caule a difference. In fome falts,
however, which are diffolved together in
the fame menftruum, and, of confequence,
in the fame circumftances with refpet to
heat and cold, it may, when they cryftal-
lize in nearly fimilar forms, fometimes af-
ford a prefumptive diftinction ; as in natural
hiftory the fize of fome plants and ani-

mals,
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mals, though no effential difference, is al-
lowed to do. Dr. Sutherland has, indeed,
drawn one inference from the cryftalliza-
tion of falts relative to borax, extraordi-
nary, indeed, in its kind. This has, how-
ever, been fufficiently anfwered, (though
rather too ludicroufly for the fubject) by
Dr. Lucas. We will venture, however, to
repeat here a circumftance relative to the
cryltallization of falts, which Dr. Suther-
jand feemed unacquainted with, that all
{alts, which are equally {foluble in hot as
cold liquors, will cryftallize on the naked
fire, as well as in Balneo Arenee.

The cryftallization of common falt, by
evapbratinn of the menftruum only, with-
out the liquors cooling, mentioned by Dr.
L.ucas, is a fufficient evidence of this.

We fhould be glad to know what Dr,
Sutherland means by f{imple falts, as we
know of none but acid and alkaline falts ;.
of the former of which, none of the foffile
ones can be procured in a cryftallized
form, and only fome of the vegetable:

kind,
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kind, as the eflential falts of plants, with
the {alt of amber, and the acid bafis of bo-
rax, called fedative falt, can be got in a
cryftallized ftate. The foffil alkali may
be got in this form ; but, in general, alka-
lies are fo averfe to cryftallization, that an
over proportion of them, joined to an acid,
will often hinder the chryftallization of the
neutral falt,

Dr. Linden farther alledges, that no
common falt is contained in the Bath Wa-
ters. This, however, is no more than his
ipfe dixit, and, in anfwer to him, we may
alledge all the experiments that have been
made on thefe Waters, and, among the
reft, thofe of his friend Dr. Sutherland,
The teft he requires, of extralting %vj.
of falt, at leaft, to make experiments on,
cannot, indeed, eafily be complied with,
fince it requires a larger apparatus for eva-
poration than moft people are mafters of,
as the water contains it in {fo fmall propor-
tion. But, in our opinion, 2 much lefs
quantity may ferve to prove this point, as

the
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the figure and tafte of its cryftals arethe
moft indubitable tefts of it we are ac-
quainted with., |

Thefe, joined to our Experiments I. and
II. * render the prefence of this fubftance
very certain, though it is but in a very
fmall proportion, and, probably, of little
confequence in producing any effects ufu-
ally attributed to the Bath Waters. The
proportion could not ealily be determined ;
it feemed, however, not to exceed five or
{ix grains in a gallon of the water,

Inflammable Bodies.

The next clafs of bodies
that offers itfelf to our con-
fideration, is that of Inflammables, among
which the foffile oil, in its feparate ftate,
bears the firft place. Of this, however,
we have little more to fay, than that the

GII, ﬁi‘-’r ﬁ-

* N. B. The vitriolic acid, and the falts contain-
ing it, precipitate the folution of filver. With the
firlt, however, the precipitation is not near fo plenti-
ful as with common falt, and always afflumes more or
lefs of a yellow colour ; whereas this was of a milky
whitenefs.

Bath
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Bath Waters do not give the leaft fufpicion
of any impregnation of this kind, either
by their fenfible qualities, or chemical ana-
lyfis. The tafte and {mell of this fub-
ftance are, indeed, in general, fo potent,
and fo diftinguifhable, as to leave no room
for a miftake of this for any other im-
pregnation. The immifcibility of this
oil with water, likewife, affords an eafy
and obvious method of dete&ting it, even
though its quantity fhould be too fmall,
and its nature too pure, to admit of a dif-
covery from its other fenfible qualities *,

As this oil, however, is not, in the leaft
degree, foluble, and only diffufible in wa-
ter, however minute this may be, it muft
feparate on ftanding. No fuch circums
ftance, however, has ever been obferved

* The foffil oils, when pure, in form of naptha, are
thin, nearly colourlefs, and tran(parent, and have
none of that ftrong fmell and favour they fo emi-
nently poffefs in the form we get them, The two
laft qualities are, probably, owing to the admixture
of fome foreign body, which Dr., Cullen thinks to
~ be the vitriolic acid,

H in
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in the Bath Waters, nor do their {mell,
tafte, €7¢. favour any opinion of this kind.
We may, therefore, fafely conclude, that
the Bath Waters do not contain this fub-
ftance in the fmaileft degree.

Oils in form of There does not feem to be
JSoap. any more reafon for believing
that this fubftance is contained in the wa-
ter in its compound, than in its fimple
tate. The tafte and fmell of it would be
equally diftinguifhable in this, as in the
1aft mentioned form ; and if even (for the
reafons above mentioned) thefe might not
be fo obfervable, yet an addition of any
acid fubftance would prefently make the
difcovery, by the feparation of the oil
from the water it was united with, If our
~ opinion, that the Bath Waters contained
vitriolic acid in fubftance, was confirmed,
it would put an end to all doubts of this
kind at once ; but as we offer that, not as
1n abfolute certainty, but only as matter of
great probability, we fhall not lay any
firefs on it in point of argument. The

pre-
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prefence, however, of this acid, united
with iron in the waters, which is fully
proved, affords fufficient evidence, that
they contain no impregnation of this kind s
as the acid, by its fuperior attraion of the
alkali, which held the oil fufpended, would
caule it to feparate from the water,

Moreover, if the oil were thus combined
with the water in form of foap, it muft di-
minifh 1ts tranfparency, (fince the oil is
then only in a ftate of minute diffufion,
through the water.) As none, however,
of thefe circumftances occur, we may ra-
tionally believe, that there are no more
grounds for believing that oily fubftances
are contained in the waters in this, than the
laft mentioned form,

We now come to the laft im- Sulpbur,
pregnation of this kind, viz, ful- 2er /.
phur. Thisqueftion has been much agirated
by many able Writers, fome of whom have
maintained, and others denied its exiftence
there, with as much vehemence as they
would have done, had every thing valuable
belonging to them depended on this fimple

H2 quettion,
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queftion. Many have maintained the opi-
nion of fulphur’s being the principal ingre-
dient in thefe waters, from a lucrative
view, as imagining, fhould this point be
once difproved, it would diminifh the cre-
dit of the waters, as their falutary effets
were, by the generality of people, attributed
to their impregnation with this fubftance.

Though we cannot greatly commend
this motive, yet we cannot help thinking,
with Dr. Lucas, that thefe fears have not
the leaft foundation, fince the undoubted
teftimonies of their good effects, which
could not be influenced by this queftion,
would much outweigh any theoretical rea-
foning that could be drawn from the effi-
cacy or inefficacy of any of the ingredi-
ents in their compolfition.

We fhall now briefly examine the argu-
ments that may be brought in favour of, or
againft the opinion, of the exiftence of this

{ubftance in the Bath Waters.

In confirmation of its exiftence, it has
been faid, that the fand and mud taken up

from
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from the bottoms of the baths, are evi-
dently fulphureous from their fmell *; that
the former, laid on a red hot iron, emits a
blue flame, and a fuffocating vapour; that
a folution of mercury is precipitated in yel-
low clouds by it, which is the colour it af~
fumes when precipitated by fulphureous
bodies 3 that corrofive fublimate is decom-
poled in the fame manner; that a folution
of filver in the nitrous acid is precipitated
by them ; that the mud of the waters, fub-
limed with arfenic in a retort, produced a
true orpiment +; and that the refiduum
left by the waters had the fame effec.

Oa the other hand, it has been alledged,
that, granting the fand and mud taken
from the bottom of the baths, contained
fulphur in any proportion, yet that would
not prove its exiftence in the waters, fince
we know fulphur to be infoluble in a wa-
tery menftruum ; and that if it were united
with the water, by means of a fubtile diffu-
fion, that this would be foon difcovered by

* Sutherland’s Treatife, p. 31, 32.
+ Ibid. p. 35. Exp. I. and III,

H 3 the
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ing only fimply faline, and that but in a
moderate degree ;3 that the colour of
bright, polithed filver, was not tarnifhed
or impaired by lying in the waters a con-
fiderable length of time *,

On a review of thefe arguments, we are
inclined to think that the latter, on the
whole, are tolerably conclufive, as to this
point, though they are far from being all
of equal weight, or fairly ftated. Thag
which has been moft relied on, viz. of the
refiduum left by the waters on evapora-
tion yielding no fulphur, is the leaft deter-
minate of any ; as the fulphur, if but in
-fmall proportion, would undoubtedly be
diffipated in the evaporation, as fulphur is
decompofed by long boiling, and plentiful
dilution with water. Neverthelefs, as they
have no tafte of this kind, nor depofit any
fubftance on ftanding, that bears the leaft
relemblance to it, and do not tarnifth filver,
or turn black with folution of facch. fa;
turni, we may fafely conclude, that, in this

—_

* Lucas, Vol. IIl. p. 281.
H 4 form,
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form, it makes no part of the compofition
of the water *, :

Hep. Sulph. Sulphur, (as was before ob-
with analt.  ferved,) though not foluble in
water, per /2, becomes fo, in a confiderable
degree, when comb:ned with a cauftic alkali,
and even, in fome degree, with a mild one,

As this combination is by no means in-
frequent in the bowels of the earth, and is,

il

# By Dr. Sutherland’s experiment, of the arfenic
fubliminz yellow, when mixed with the refideum of
the waters, we fhould be led to imagine, that they
contained fulphur, — We do not deny the fact he re-
Jates, but obferve only, that even the Dotor himfelf
feems rather difiident, as he fays only ** inclining to
yellow ;” whereas when the fame experiment was
tried with Bath (and, he {ays, “‘ the {fublimate was of
¢ a decp, orange colour.” If, however, we allow
Dr. Sutherland’s pofition, that falts and fulphur are
infeparable, and that the former cannot be generated
without the latter, no further enquiry 1s neceflary ;
as all waters, from thofe of the atmofphere to the
deepell well, muft be fulphureous, fince none have
been yet d.fcovered without fome admixture of a
{aline fubflacce. What plentiful magazines of ful-
phur, then, mufl fome of our falt fprings in England
be, which are nearly faturated |—T his fubje&t would
afford much more opportunity for criticifm, but has
been already fufficiently handled by an abler pen.

ingeed,
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indeed, no uncommon impregnation of
Mineral Waters, and as thofe of Bath un-
doubtedly meet with many fubftances in
their paffage that yield fulphur plentifully,
(as was taken notice of before) many have
imagined it was united to them by fome
means of this kind, There feems, how-
ever, to be little foundation for fuch a fup-
pofition, as the tafte and fmell of this
compound are fo diftinguifhable, even in
fmall quantities, as to leave little doubts
concerning its nature when prefent. No
fuch qualities, however, have been ever
obferved in the Bath Waters. They are
nearly inedorous, and their tafte, though
peculiar,” by no means refembles thofe of
that kind. Should it be urged, in ans
fwer, that the quantity contained in the
Waters is too fmall to affeé their fenfible
qualities, (in which cafe it could be but of
little effect,) we may reply, that, even
granting it were fo, chemical experiments
by no means favour an opinion of this
kind, It appears by thefe, that filver is
not tarnithed, in the fmalleft degree, by
lying in them, and the folution of facch.

5 {aturni
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faturni precipitated, not in a dark coloured,:
but a yellow cloud.. Acids, likewife,
make no precipitation in them, which
would undoubtedly be the cafe, did the
fprings contain fulphur in this form; as
we find by experiment of the Harrowgate,
and other Waters, that contain an hepar
fulph. of this fort. We may, therefore,
fairly conclude, that the Bath Waters do
not contain fulphur in this form.

Hib. Salbb. e. Calcareous earths, in their
calee vind. - cauftic ftate, on being mixed
with fulphur, render it, in fome degree, fo-
luble in a watery menftruum, as well as al-
kaline falts, though not in fo large a pro-
portion.  From the frequency of both
thefe fubftances in the earth, we fhould
expect this to be a common impregnation ;
and, indeed, we believe it to be much of~
tener prefent than it is fufpetted to be.

An eminent Writer on the Bath Waters,
has taken much pains to prove, that {ul-
phur makes no part of their compolition.
His reafonings on this head feem welil
~adapted to the fubject, and prove very
fully,
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fully, that fulphur, in the two forms
above mentioned, has no fhare in it.
That ingenious Gentleman feems to have
failed only in making his pofition too ge-
neral, to which he feems to have been in-
duced, by too great attachment to theo-
retical reafoning, as it does not appear ke
made any direct experiments to prove this
point. It is likely he concluded, and not
without great appearance of probability,
that a water thus impregnated, would ex-
hibit the fame appearances with other fub-
ftances, on experiment, (though, perhaps,
in a lefs degree) as one that had the true
hepar fulph. in its compofition,

We are not athamed to own, that when
we firft began to reafon on the fubjeét, we
were mifled in the fame manner. Expe-
riments, however, made with the fand
which the water brings up with it, prov-
ing, very clearly, that in this were con-
tained fulphur, and a calcarcous earth,
which, as was before oblerved, formed a
compound foluble in water, inclined wvs to
believe, that this muft make a part in the

H 6 come
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compofition of thofe of Bath. Never-
thelefs, the accounts given of this fub-
ftance, and its effeéts, by fo eminent a per-
fon, and fo competent a judge as Dr. Lu-
cas *, by no means correfponding with our
Experiments on the Bath Waters, ftag-
gered our opinions much on this fubject.
However, as the Do&or had related no ex-
periments made with fulphur in this form,
it occurred to us, that he might have over-
looked it, for the reafons above menti-
oned. This inclined us to make the fol-
lowing Experiments with an artificial pre-
paration of this kind, when, to our great
furprize, they turned out totally different
from what the Dottor had afferted, and
our own theory had led us to fuggeft.

EXPERIMENT. I,

Two drachms of flowers of fulphur
wafhed, and a like quantity of frefh quick
Jime, were rubbed together in a glafs mor-
tar. 'To this compound was added, by

* Lucas on Mineral Waters, Vol. III. p. 278,
feftion 134.
de-
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degrees, during the trituration, Zxvi. of
diftilled water. This was afterwards fil=
tred, and appeared a tranfparent fluid.
* Its tafte was pretty {trong and peculiar,
but no ways refembling any of the ful-
phureous preparations, or the Harrowgate
waters.

On ftanding expofed to the ait, it a-
bated of its pellucidity, and depofited a
whitith fediment ; and this happened, in
fome degree, even when the air was ex-
cluded. The quantity taken up by the
water feemed to diminith very little the
bulk of the original compound.

Exe. 2. Alkalies cauflic.

To 3i. of the laft mentioned prepara-
tion, joined to 3i. of diftilled water, was
added gutt. x. of lixiv. faponar. This,
on ftanding, produced a flight milky co-

* A tea fpoonful of the above mixture, diluted
with two ounces of diftilled Water, with the addition
of a few grains of common falt, formed a compound
reﬁ:{mbling the tafte of the Bath Water when grown
cold,

lour,
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change, except a very flight milkinefs,
even lefs than in the former Experiment.

Exp. 9. Sol. of Sacch. Sat. in Water.

To %ij. of the mixture as before was
added gutt. x. of the fol. of facch. faturni.
“This caufed a whitith cloudy precipitation,
of a reddith tinge, as in Exp. XXI. with
the Bath waters.
Exp. 10. Acids. Sp.Vitr. Nitri & Salis.

To %ij. of the mixture as above, was
added gutt. v. of the vitriolic, nitrous, and
muriatic acids, without caufing the leaft
eFervelcence, precipitation, or change of
colour.

Exp. s1. Solut. of Corr. Subl. inWater.

Ten drops of a faturated folution of cor-
rofive {ublimate were added to 3ij. of the
mixture as before. A blueith white cloud
was immediately precipitated, and a thin
film foated on the top, as in Exp. XXIV.
with the Bath waters.

Exp. 12. Of white Vitr. in the [ame.

To %ij. of the fol. of hep. {ulph. ¢

calce vivd, diluted as above, was added
gutt.
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gutt, x, of a faturated folution of white
vitriol. This caufed fcarce any change,
except a fmall blucith tinge towards the
bottom of the vefit]l. When the folution
of hepar fulph. was ufed in lefs proportion,
as xxx. gutts. to 3i. of diftilled water,
(which gave nearly the fame tafte as the
Bath water when cold,) no change was
obferved.

Exr. 13. 8l of Merc. in Sp. of Nitre.

To 3i. of the original preparation, di-
Iuted with %1, of diftilled water, was added
gutt. xv. of fol. of merc. in the nitr. acid.
This caufed a flight reddifh white precipi-
tation, which remained in the middle of
the liquor, but did not fubfide.

Exp. 14. With the Refidunm depefited on
Sanding by the Sol. of Hep. [ ¢. c. viv,

Six grains of a whitith equable refiduum
depofited by the fol. of hep. f. c. calce
vivd, on ftanding, were colle@ed. Two
grains of this were laid on a red hot iron ;
it fumed flightly, but gave no blue flame,
fparkles, or detonation, nor emitted the

leaft
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each, by decompofing the hep. fulph. c.
calce vivd, difengaging the lime from the
fulph. and taking its place; which, how-
ever, as the cauflic alk. fupplies no fixed

air *, ftill remains diffolved in the water.

Exp. VIII. 3. Aik. mild.

The hepar fulph. is here decompoled 1,
as in the foregoing Experiment, though
the mild alk. is but very fparingly milcible
with fulphur. A double decompoliiion,
however, here takes place, which feems to
effet their union. The quick lime at-

= Tk

* Some fmall precipitation happened in the artifi-
cial precipitation, as well as in the Bath Water, pro-
bably owing to the alk. not being perfeétly cauflic,
which is difficult to procure. The Bath Water exhi-
bited a much larger precipitation when frefh, than
after having {tood fome time, which proceeded, pro-
~bably, from the quick lime, difengaged by the alk.
from the fulphuor, attrating the fixed air fuddenly,
which we have before feen to be {u plentifully con-
tained in the water, when frefh drawn, and being
thus precipitated. This accounts for this circum-
ftance not being fo obfervable in the water that had
flood fome time.

+ Experiments VI. z. VIIL 3. In bath thefe Ex-
periments a true hep, fulph. is formed,

tracts
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tracts the fixed airfrom the mild alk. which
1s thus rendered cauftic, and enabled to
unite with the fulphur, while the lime,
thus rendered mild, and, of courfe, info-
luble in water, falls down in form of a
mild calcareous earth, and forms the co.
pious, white precipitation, obferved in the
Experiment, T his, however, will be bet-
ter underftood by the annexed icheme.

(Calc. Cau-)
H Iear{h, ftic |
[ P |in a fixed | Mild
'i" cauftic alk. }alka.
FRWE 1 Rates . li.
b = Fixed
 Sulphur air.

Exp. IX. 4. Vel. Alk. cauft,

The appearances thewn on addition of
this fubftance, feem to be the fame in
both ¥,

* It is doubtful here, if the hep. {. ¢. c. v. would
be decompofed, as the quick lime feems to have a
ftronger attrattion to fulphur than the vol. alk.
Probably the flight precipitation (obferved on ftand-
ing) in both, was owing to the alk. not being perfectly
cauftic, which is very difficult, and, indeed, nearly
impoffible to procure, as it attralls fixed air from
even a filver veffel, in which the evaporation is per-
formed, when wanted in a dry form,

Expe-
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Exr. X. 5. Vol. Alk. mild.

% The earth is here precipitated in both,
for the reafons given above, when we fpoke
of the fixed alkali, but not in fo large
proportion, as the vol. alk. is fcarce ever
got fo mild as the fixed, and, befides, does
not contain fixed air in fo large proportion,

Exp. X. 6. Cale. carths deprived of their
atr.—Lime waler. |

The effects of this on the mixt and
on the Bath Water when frefh, are totally
different. 'With the former no perceivable
effe¢t was produced, whereas with the latter
it occafioned a copious precipitation. This
difference, however, may be eafily ex-
plained. The Bath Waters, when frefh,
are known to contain fixed air in a large
quantity, which the quick lime in the
water greedily attracts, and is thus rendered
infoluble, and, of courfe, precipitated.

® The hep. {. c. ¢ v. feems to be here decompofed
by a double eleétive attraltion, which may be under~
ftood by the fcheme laid down in the foregoing page,
only fubftituting the volatile, in place of the fixed

alkali.
Pro-
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Exp. 13. Sol. of Meirc, Nitr. Acid.

The difference of the effeéts produced
on addition of this fubftance to the mixt,
and to the Bath Water, is very obfervable,
With the former it exhibited a flight, red-
dith cloud ; with the latter, a copious, white
precipitation. This, however, fcems ow-
ing to the fame caufe as the foregoing. In
the former, the folution of mercury feems
precipitated by the vitriolic acid, which is
feparated from the f{ulphur by the attrac-
tion of the mercury, or by the decompo-
fition of the hepar fulph, c. c. viva, in
fome degree, by its folution in water;
which caufes the precipitate to be of that
reddifh, yellow colour, which is the fame
that mercury, precipitated by the vitriolic
acid, always aflumes. In the latter cafe,
the precipitation is certainly occafioned by
the common falt, the muriatic acid in it
having a ftronger affinity with mercury
than the vitriolic acid has, which caufes the
difference of colour in the precipitations.
What confirms this is, that if a few grains
of common {alt be previoully added to the

1 mixt,
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“mixt, the mercury is precipitated from the
folution, of a white colour.

Exp. XXVI. 11. Sol. of Corr.Sub. in Waler,

The appearances in both cafes, on addi-
tion of this fubftance, feem nearly the fame,
and, probably, would have been exactly fo,
could we have brought the mixt to the ex-
act ftandard of proportion of impregnation
with the Bath Waters.

Exp. XXV. 12. Sol. of White Vitriol.

No perceptible difference was obferved
between the mixt and the Bath Waters, on
addition of this folution.

Exp. XIV, XV. 10. Acids. — Vitriolic,
nitrous, muriatic. .
The acids feem to have had no vifible
effe&t on either the mixt, or the Bath Wa- -
ters.
Exp. XXVI. 16. Vegetable Blues.
The mixt, when frefh, feems to agree
with the Bath Water, in its (hewing little
change at 6eft in the colour of vegetable
blues ; though when kept fome time it €x-

hibited the fame effet.  The Bath Water,
indeed,
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indeed, when freth drawn, feemed to change
the vegetable blues to a little of a reddifh
- calt, but this was probably owing to a fu-
perfluous quantity of the volatile vitriolic
acid, which, as we before obferved, there is

great reafon to fufpect the prefence of in
thefe Waters,

From what has been before urged, and
from the above comparifon of the Expe-
riments, we think there is the greateft
reafon to believe, that fulphur, in this
form, makes a part in the impregnation of
the Bath Waters. We own, that all the
comparative Experiments do not coincide s
but thofe which differ, we hope have been
fatisfattorily explained to proceed from the
effet of fome other {fubftance, whofe pre-
fence there we are affured of, The com-
pofition of the fubftance thrown up by the
waters, called Bath fand, being demon-
ftrated to be fulphur, joined to a calcareous
earth, proves the poflibility, if not (as
forming a compound foluble in water) the
necefiity of fuch an impregnation ; and the
agrecment of the comparative Experiments

12 made
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made with an artificial compofition of this
kind, with thofe made on the Bath Waters,
in all the material circumftances, give, 1n
our opinion, a rational proof of the exift-
ence of this impregnation.

Metallic Subftances.

The next clafs of bodies that comes
under our confideration, is that of Me-
tallic Subftances ; the firft of which, in
the order they are placed in
our table, 1s — Copper.

There does not feem to be the leaft
reafon to fufpect the prefence of copper in
the Bath Waters. Iron immerfed in them
is, indeed, foon corroded ; but no precipi-
tation refembling copper is ever depofited
on its furface, as is the cafe with all waters
that contain that metal in a ftate of folu-
tion. The Bath Waters feem, indeed, to
have very little effect on copper, as we fee
by the rings in the King’s Bath for the
bathers to hold by, which are moftly made
of copper, and many of them, as appears
by their dates, have continued near a cens

tury, and fome of them more, and ftill re-
main

Coppers
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main little diminithed ; whilt thofe of
iron are entirely confumed in a twentieth
part of the time. The cauftic volatile al-
kali likewife fhews no figns of a cupreous
impregnation, but mixes with the water
without any change of colour. No figns
of this metal, in any form, appeared in the
refiduum left on evaporating the waters.
The cryftals there were all colourlefs, and
in tafte and effeéts by no means refembled
the blue vitriol. On the whole, we may
rationally conclude, that this metal is not
contained, in any form, in the Bath Waters,

The prefence of this metal,
in thefe waters, has been ac-
knowledged by all the Writers on this fub-
je¢t.  The purple tinge it ftrikes with fo-
lution of galls, when frefh, the ochrous in-
cruftations of the baths, which we fhewed
by Experiment XXXVIII. were capable
of being revived into a metallic form ; the
Experiments made with the refiduum of
the waters on evaporation, and with the
Bath fand, put this circumftance beyond a
doubt. As to the form in which it is con- '

I 3 tained

rom.
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tained in them, it is here, in our opinion,
fufpended, by means of the volatile vitriolic
acid*.  This is indicated by the purple
tinge it {trikes with folution of galls, and
the reddifh one it gives to the vegetable
blues when frefh, and by the cealing of
both thefe effe@s on the water’s ftanding,
and by the fpontaneous precipitation, on
its expofure to the air, of the ochrous fub-

* It has been {uggefted to us, by a very ingenious
and learned Phyfician, Dr. Haygarth, of Chefter,
that the chalybeate impregnation was owing to the
fixed air contained in the waters, and not to the vo-
latile vicriolic acid, according to a theory founded on
cxperiments mentioned in the Philofophical Tranfac-
tions. 'That this would account for the flightnefs of
the impregnation, as the water would contain but a
certain porgion of the mephitic air, which was ca-
pable of diffolving a very fmall proportion of iron
only. That this, likewife, would equally account
for the precipitation of the iron, on the water’s being
expofed to the air. Thefe reafons are ingenious, and
worthy of our confideration ; and yet we are not in-
clined to think them fatisfattory in this cafe, for the
following reafons.

1{t. Becaufe the fand depofited at the bottom of
the baths, contains iron united with the vitriolic
acid, in a form foluble in water, as is proved by
pouring common or diftilled water on it, which, in a
few minutes, extralts a ftrong chalybeate tinQure

from it.
2dly, Be-
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ftance before mentioned. As to the pro-
portion of this metal contained in the Bath
Waters, it 1s, undoubtedly, wvery {mall.
Dr. Lucas has computed 1t at one thirty-
feventh and a half of a grain of iron in
a pint of the water, and this computation
feems tolerably juft. This circumftance,
however, as he very properly obferves, is
very difficult to be afcertained with any
great degree of exactnefs. As to the no-
tion of a volatile vitriol, that has already
been fufficiently refuted in another part of
our Work ; and thofe who defire to fee more
on this fubject, we would refer to Dr. Lu-
cas, who has, -with great learning and
judgment, expofed this opinion, and proved,
that what gave occafion to this notion,
was no other than the flying off of the Vo=
latile vitriolic acid, which held the iron
diffolved, on which the water ceafed to ex-

2dly, Becaufe the Bath Waters themfelves, even
when cold, are capsble of aéting on iron filings.

3dly, Becaufe a folation of galls precipitates the
iron from the Bath Water of the fame colour as it
does from a folution of green vitriol.

13a hibit
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hibit the appearances which are commonly
accounted proofs of a chalybeate impreg-
nation. The iron, however, in this cafe,
was fo far from being volatilized, that it
was precipitated.

A curious queftion arifes on the fubjeét of
this impregnation, which we have not feen
taken notice of by any other Writers, and
which, we own, we are not able torefolve {a-
tisfactorily, viz. why thefe watersdo not give
ftronger proofs of a chalybeate impregna-

tion than they do? It does not appear,
on their analyfis, that they contain any

fubftance that would precipitate the iron,
were it contained in them in much larger
quantities than it really is, Dr. Lucas
fays, in confirmation of the above opinion,
that Bath water, poured on filings of iron,
diffolved them plentifully ; and it appears
by our own Experiments, that even cold
water extracted, in a few minutes, {o ftrong
a chalybeate impregnation from the Bath
fand, as to ftrike a deep black with folution
of galls. Neverthelefs, the Bath waters,
which, undoubtedly, pafs through many
beds of minerals containing this metal in

large
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* large quantity, and that, too, in a form
capable of folution in water, exhibit but
a very faint impregnation of this kind.
‘This circumftance feems difficult to ac-
count for, Perhaps it may be owing to
the large proportion to, and fwift paflage
of, the water over the pyrites, containing
this metal. This, however, is not fully
fatisfactory, as it would hold equally
ftrong againft all the other impregnations,
fome of which are contained in the waters
in much greater proportion than the cha-
lybeate one.. We will venture, however,
to fuggelt a circumftance, which, though
not of itfelf quite fatisfactory, may yet
throw fome light on this fubjet. The
learned Dr. Lewis gives an account of an
Experiment, that has been related in the
former part of our Work, in which he
found, that, on addition of a fixed alkaline
{alt, to a folution of green vitriol, no de-
compofition enfued while the air was ex-
cluded ; but that, on its admiffion, the acid

-

* Both thefe circumftances may be reafonably
prefumed, from the Experiments related with the
Bath fﬂ.nd;

I s and
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and alkali prefently united. May not the
volatile vitriolic acid, in like manner, exert
but little effet on the ferruginous particles,
until the communication with the air is
obtained, and then its {wift paflage may not
afford opportunity for a more plentiful
impregnation *,

If this theory fhould be blamed, as too
vague, or uncertain, we beg leave to repeat
the excufe we have formerly made, which
is, that we ofter thele things only as matters
of conjecture; and this, we hope, will
plead in behalf of our mentioning them.

On the whole, then, the prefence of
this metal in the waters is beyond a doubt,
though its proportion there feems to be
fmaller than in any chalybeate we have
examined.

- ————

* Tt may be alledged, that this argument might be
urged, with equal force, againit all chalybeates what-
ever. 'Thefe, however, may fome of them have ac-
cefs to the air, by fome fubterrancous paflages, or
caverns, fimilar to thofe mentioned in our account of
the vitriolic acid per /¢, and its feparation, by decom-
pofition, from the pyrites, which may not be the cafe
with the Bath Waters.

The
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The prefence of this Mine-
ral has never been fufpected
here. Indeed (as has been before obferved)
it is a doubt if ever it forms a native im-
pregnation.of {prings. However this may
be, there does not feem to be the leaft
reafon for thinking it makes any part of
‘the compofition of the Bath Waters. Its
fenfible qualities, and the effectsit produces
even in very minute quantities, when dif-
folved by the vitriolic acid, which is the
form it muft exift in, if at all, by no
means coincide with thofe ufualiy produced
by thefe celebrated Waters. Zinck thus
diffolved, is poffefled of emetic, and, at
the fame time, narcotic qualities; and
thefe effects are produced by a very fmall
proportion of it. Thefe qualities, how-
ever, ill agree with thofe of the Bath Wa-
ters, and the cure of thofe diforders for
which they are fo much famed. The
cryftals, likewife, procured on evaporation
of the Bath water, have nothing of the
fweetith tafte fo remarkable in the white
vitriol, and are likewife of more difficule

{olution in water. In a word, we have not
16 the

Lincke
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the leaft reafon, either from the fenfible
qualities, or chemical analyfis of them,
to fufpect that zinck enters into their

compofition.

In the former part of our Work, we
mentioned the three impregnations above
fpoken of, as being all of the metallic kind,
that were to be found native in Mineral
Waters. Notwithitanding, however, this
affertion, which we believe to be juft as to
native impregnations, an accidental com-
bination with another metallic fubftance,
and that, too, not the moft innocent with
refpect to the human body, may fometimes
take place in them, efpecially in thofe of

the thermal kind.

The effeéts of lead on the
human body are well known :
‘¢ Obftinate conftipations, violent colics,
‘¢ pains and contractions of the limbs, tre-
“ mors and refolutions of the nerves, and
‘¢ {low wafting fevers, are the confequences
¢ of this metal taken internally, and of the
¢ fumes to which the workmen are ex-

¢ pofed

Lead.
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“ poled * in the fufion of this metal, in the
‘““ way of bufinefs;” and even the exter-
nal application of cerufle has been known
to produce this effet. This metal,
however, is generally thought not to be
foluble in the vitriolic acid, unlefs in a
boiling heat; and this feems true with
regard to the fixed ; but as to the vola-
tile, it is by no means to be depended on,
as that will a& on lead in an inferior
degree of heat; and though its artrac-
tion to metals does not feem to be {o
{trong, yet it diflolves them in much

a1
larger proportion than the other,

After having given the above account
- of the effects of this pernicious metal, we
fhould be forry to infinuate any fufpicion
of its prefence in thefe falutary fprings
Neverthelefs, the ciftern, which ferves as 3
refervoir for the fpring at its filt rife, ap-
pears plentifully corroded on its infide, by
the long furrows which are vifible in every
part of it. This proves the poflibility of

-Al

* Lewis Mat. Mcd. Art. Plumbum.
{uch
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fuch an impregnation, though, probably,
its proportion there is too imall, or per-
haps counteracted by fome other qualities
of the waters, to work any obvious effects
on the human body. This, however, is,
by no means, a juftification of the ufe of
any thing liable to give an impregnation
of this fort in the flighteft degree. A por-
tion of feveral metallic fubftances, almoft
too minute to be difcerned, is capable of
working great changes in the human frame;
and among thefe Lead claims the chief
place, and is perhaps the moft dangerous,
as it frequently works by flow, and almoft
imperceptible degrees, and has often com-
pleated the mifchief before the perfon was
fenfible of his danger, or to what caufe to
attribute his malady *.  The noted Colic

* Nec minus infelices qui aguam plumbo divitem
bibunt, plumbels ades tet= laminis, ubi pluvialis
fola bibitur, in cifternis colletta, vel in plombeis fer-
vata vafis, quod peflimum, frequentiorem multo fa-
ciunt morbum : et hzc eft ratio quare infolitus olim
colicus dolor, graflfetur nunc Amftelodami. Tegu-
lis antea te@z, hodie plumbo teguntur =des, fuperne
olim declives, nunc planz. Volitantia fub: finem
autumni folia decidua, viridarium enim crederetis

urbem,
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at Amfterdam was of this kind, which for
a long time cluded the fearch of the learned
with refpeét to its caufe; and it feems
probable, from fome ingenious Experiments,
by Dr. Baker and others, that the Devon-
fhire Colic proceeds from the fame origin.

If to this it thould be objetted, that we
have no accounts of any fuch effects pro-
duced by the Bath Waters, and that, on
the contrary, they have been proved to be
very efficacious in the cure of thefe very
difeafes, we may reply, that the a&ion of
the water on this metal has been fufficiently
proved, and that it 1s poflible, that the
unfavourable fymptoms fometimes produ-

urbem, ventis in teta feruntur, macerata ibi aqui
ftagnante, hanc inficiunt acore, quo folutum plum-
bum in ceruflam abit, ad cifternam dein rapitur
imbre, fic fenfim inficitur aqua. Nec mirum fi in
alits locis ubi deficit plumbuem, arborefque defunt,
minus frequentes fint colici dolores. Hinc intellis
gitar quare, fi, cadentibus foliis, tenues nullzve fint
aurz, fi caute ligno tegatur plumbum, falubrior aqua
fit. Fidem obfervata merentur, vidi malum in inte-
gras fwvifle familias, undecim in und domo, uro
tempore decumbentes, horrendis cruciatibusconvuifi,
membris foluti, mutato tefto, renovatd aqui, conva-
luere.—T ronchin de Colicd Pictonum, Art, X. p. 66, 7.

ced



184 L e A Dy

ced on drinking them, which we know not
how to account for otherwife, may be pro-
duced by fome fuch impregnation ; as this
metal, though itseffects are fometimes latent,
is feldom inactive. It may be, perhaps, ow-
ing to this caufe, that fome diforders of the
fpafmodic kind, as the opifthotonus, feem
fometimes rather enhanced by drinking the
waters, when bathing alone is of great fer-
vice. This may likewife occafion the re-
tardation, and fometimes the failure of
cure, of many bowel diforders; and the
obftinate coftivenefs*, fo much complained
of on drinking the Bath Waters, which 1s
a conftant effet of that mineral, makes
this conjecture not improbable. Effects,
when flowly produced, and the reafons not
felf-evident, are often neglected, or attri-
buted to unavoidable caufes, or circum-
{tances to which they do not belong. The
noted Colic at Amfterdam had many
caufes. afligned for it, before the true one-
was difcovered ; and it is pofiible, that this
quality in the Bath Waters may not be

* The waters of the hot Bath are obferved rather
to open than bind the body. The refervoir there is

made of ftone. .
DI’IgI-
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originally inherent in them, but perhaps
owing to fome accidental circumftance of
this nature.

From an examination of their contents,
we can difcover nothing to which this ef-
feCt can rationally be afcribed; and, if we
reafon from analogy, all the fulphureous
preparations tend rather to loofen than bind
the body. An eminent and ingenious writer
has cautioned againft the ufe of lead in our
common pumps, as he fays, that although
lead may not be obvioufly foluble in com-
mon water, that a portion of it may be
abraded, and fo minutely comminuted by
- the working of the pump, as to be fuf-
pended in water, and thus capable of being
received into the human body. If this
caution was well founded, as to laying
afide the ufe of lead in common pumps,
how much ftronger will it be applicable
in this inftance, where the pump is worked
daily many hours together, and the abra-
fion confequent on it proportionably greater,
and the very water drawn by it capable of
holding it in a ftate of folution? If it be

farther
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farther alledged, that no lead appears to
be found in the waters, even * by our own
experiments, we may anf{wer, that this me-
tal is fufficiently proved to be acted on by
the effect beforementioned to be produced
on the refervoir; and though the propor-
tion contained in any quantity of warer
capable of coming under our examination,
might elude a difcovery by a chemical
analyfis, yet its effe¢ts on the human body
might be ftill pofibly exerted. This was
the cafe at Amiterdam before quoted,
where, though the diforder was undoubtedly
owing to this caufe, and its proportion
vaftly larger than it could be in this in-
ftance, it was ftill fo minute, as to be
fcarce difcoverable by a chemical exami-
nation.

On the whole, when we confider the
nature of thofe difeafes which are generally
recommended to thefe waters for relief,

—_— - -

* It is not improbable, that the decompofition of
the tin&ura fulph. volat. mentioned by Dr. Lucas,

which we find, on repetition of the fame experiment,

to be true, may be owing to fome degree of an im-

pregnation of this kind. _
which
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which are * many of them of the fame
kind with thofe occafioned by this perni-
cious mineral, and fome acCtually pro-
duced by it, we fhall then fee the peculiar
propricty of avoiding any poflibility of
an impregnation of this nature, We
would, therefore, humbly, though earneft-
ly, recommend to thofe, who are the guar-
dians of thefe antient and juftly celebrated
fountains, to fubftitute a refervoir of mar-
ble, or what, perhaps, may be full as pro-
per, of grit ftone, in place of the leaden
one now ufed ; and wooden, or, what may
ferve the purpofe fill better, caft iron.
pipss, for the fupply of the pump.

We mentioned, in the for- Earthy Sub-
- mer part of our Work, that fances, fimple.
there was but one kind of earth that was
ever found, in its fimple ftate, native in
fprings, in fuflicient quantity to bring them

* Many minute circumftances, which perhaps
might have fcarce any perceptible effeét on a perfon
in health, might be of the wo:t confequence to thofe
who are already predifpofed to diforders of this
kind,

under
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under our definition of Mineral Waters;
Colarhids and this is the calcareous.
Earth. Whether this enters into the
compofition of the Bath Waters, uncom-
bined with any other f{ubftance, is a cu-
rious queftion. The copious precipitation

of a calcarcous earth, confequent on the:

addition of a mild alkaline falt, would lead

us to imagine this to be cafe; as this al-

ways happens on their being added to
lime water,

Though we do not deny that a fmall

proportion of calcareous earth, in form of

lime, may be found in the Bath Water
that has ftood fome time, which 1is ren-
dered ftill more likely, by the greenifh
tinge the water gives to the vegetable
blues in thefe circumftances ; yet we have
no reafon to think any fuch fubftance is
united with them when frefh, as they then
feem to give proofs rather of an acid im-
pregnation®.  The figns they feem to
give of an impregnation of an alk.

=

* Vide Experiment XXVI. where it is faid to
change the vegetable blues to a reddifh tinge.
nature,
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nature, may be owing to the decompofi-
tion of the hep. fulph. c. calce viva con-
tained in the water, caufed by the flying off
of part of the acid, and leaving a fuper-
fluous quantity of the calcareous earth in
form of quick lime wunited with the
water. By our Experiments it appears,
that the hep, fulph. c. calce viva an{wered
all the tefts above mentioned, which are
commonly accounted proofs of the pre-
fence of a calcareous earth. The manner
that this comes to pafs has been above ex-
plained, when we treated of that fubftance.
What proves, however, that calcareous
~earths are not found native in thefe waters,
is, that no precipitation happens on addi-
tion of a few drops of the vitriolic acid,
which would undoubtedly be the cafe, did
the water contain the earth in this form, as
they both would then be precipitated to-
gether in form of felenites, The plentiful
impregnation of thefe waters with fixed air,
likewife feems to confirm this opinion, as
this would undoubtedly unite with the cal.
carcous earth, and, by reftoring it to a

mild
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mild ftate, deftroy its folubility in wa-
ter .

We may, therefore, fafely conclude,
that calcareous earth 1s not found native

and uncombined with any other fubftance
in the Bath Water.

Though we cannot allow that calcareous
earths per fe have any fhare in the compo-
fition of thefe waters, we are ready to own

Earthy jub- that, in their compound ftate,

flances. ©  they form one of its principal

Compound. . : -

impregnations. Combined with
Selenites  acid, in form of felenites, they
are undoubtedly contained in the wa-

[

* The calcareous earth, left on evaporation of the
Bath Waters, might countenance the opinion of its
prefence there in a feparate ftate. This, however,
may happen, and is probably occafioned by the de-
compofition of the hep. fulph. c. calce vivd, which,
on flanding expofed to the air, and more efpecially
by ftrong boiling, fuffers a decompofition, and of
confequence, feparation of its parts: The vol. vitr.
acid and ph'ogifton being diflipated, and the calca-
reous earth precipitated in a mild ftate. Selenites,
too, which is largely contained in thefe waters, un-
dergoes in the fame circumitances a fimilar decom-
pofition, and may in part occafion this appearance.

ters,
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ters, as appears plainly from the cryftals
left on evaporation, which were of * an
hexagonal prifmatic form, of fmall fize,
nearly infipid, and fcarce perceptibly folu-
ble in water. To this impregnation the
curdling of foap may pofiibly be owing,
though that may be produced by the hepar.
fulph. cum calce vivi+. On the whole,
the foregoing Experiments fufficiently prove
the prefence of this fubftance, though it

——

* Selenites is defcribed by many authors(*), who
have wrote on the cryftals of falts, as cryftallizing on
the furface of its menftruum in thefe lamina(*), This,
however, is only a miftake, fince it only happens
- when the evaporatioa is carried {o far as to form a
pellicle on the furface. In that calfe it cryftallizes in
a feemingly laminated form ; but on microfcopical
examination even thefe appear to be compofed of
hexagonal prifmatic cryftals, thnugh_fmall and irre-
gularly formed, occafioned by their running into
clufters by too hafty a cryfallization. By a judicious
management of the heat, and fometimes by addition
of a fmall quantity of retified fpirit towards the end
of the evaporation, felenites may be brought to form
in fair and weil fhaped cryftals at the bottom of the

veflel.
+ Vide Note on Experiment IL

(*) Lewis's New Difpenfutery, p, 461, edit. 2.
does
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flight in comparifon with the other.
They are likewife of {fmall fize, and not
foluble, unles in a very large propor-
tion of water, which fufficiently diftin-
guifhes them from thofe of the fal. cath.
amar, which is foluble in as fmall propor-
tion of water as any faline fubftance we are
acquainted with.

The next fubftance that
prefents itfelf to our enquiries
is Alumn., The Bath Water, when nearly
evaporated, has fome degree of an auftere,
bitter tafte, but does not poflefs that
naufeous, {weetifh one, which is always in-
- herent in alumn. A folution of a fixed al-
kaline falt, caufes, indeed, a white precipita-
tion, but by no means in the flocculous
form in which the earth of alumn is al-
ways precipitated, nor is any part of the
precipitate re-diffolved, which is always
the cafe, when the fixed alkali is not added
in {ufficient proportion to faturate the fu-
perabundant acid contained in the alumn,
Add to this, that the earth of alumn is
equally precipitated by cauftic, as mild al-

K kalies,

Alumn,
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kalies, which is not the cafe with the Bath
Waters.

On examination, likewife, of the refi-
duum of the Bath Waters, no marks of
alumn are to be found ; the {aline par-
ticles are all hexagonal or cubical, and of
{mall fize ; whereas alumn, as was before
~ obferved, fhoots into large, angular maffes,

confifting of eleven planes, five of which
are hexagonal, and fix quadrangular.
Alumn, likewife, is much more foluble in
water than the falt thus obtained ; the
former requiring only about ten times its
weight of water to diffolve in, but the lat-
ter infinitely more. On the whole, we
have no reafon to think alumn to be an in-
gredient in their compolition.

We now come to the laft
head of Impregnations, viz.
Airial Bodiess of thefe, the firft mentioned
in our catalogue is Common Air.

This feems to be very
fparingly ~contained . in the
Bath Water, when frefh, as fewer bubbles
are obferved in it, when placed under the

exhaufted

Aérial badies.

Common air.
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exhaufted receiver *, than in water that has
ftood fome time expofed to the atmofphere,
T'his obfervation may, indeed, be applied
to many {prings, as they are all found to
contain it in lefs quantity when frefh, than
after remaining fome time in an open vef-
fel.  Probably to this, among other caufes,
it is owing, that fome waters become ft for
feveral purpofes, on ftanding fome time
expofed to the air, fuch as the folution of
feveral bodies, &7¢. which they were nog
when frefh drawn, Thus if a faturated fo-
lution of any faline fubftance be placed un~-
der a receiver, and the air exhaufted, the
fale is largely precipitated, as the air fepa-
rates from the water, and, on its re-admif-
fion, is flowly re-diffolved, as the water
again acquires its proportion of air. ‘The
air, likewife, contained in thefe waters,
muft be highly rarefied by their heat, info-

* Though the Bath Waters, frefh from the {pring,
fhew but little marks of their containing air, by the
Experiment mentioned above, yet, when grown cold,
and having been expofed fome time to the air, it ex~
hibits the fame appearances with common water.

K 2 much
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much as to be difipated nearly on their firlt
communication with the atmofphere, be-
fore it could be pofiible to make them the
fubjets of our experiment. Thus we fee
common water, that has been boiled, or
firongly heated in an open veffel, gives,
for fome time after, very little marks of
containing air, exhibiting few or no air
bubbles under the exhaufted receiver, and
freezing without any increafe of bulk. If
what has been fuggefted by an ingenious
® Writer be true, that feveral diforders, as
glandular obftructions, J¢. are owing to
drinking water deprived of its air, this
would be a good reafon againft the ufe of
boiled water for common drink, which
many prefer, and is recommended by fe-
veral Phyficians, and has, indeed, fome ad-
vantages 3 or, at leaft, not to ufe it until it
had remained a fufficient time expofed to
the atmofphere, to recover its proportion
of common air. It feems probable, that,
in the Bath Waters, the fixed air, which we

fhall next treat of, fupplies that deficiency.

# Dr. Percival, of Manchefter, on the pump-water
of that place.
Al-
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Although commion air {ecms
to be contained in the Bath
Waters bat in fmall proportion, this is by
no means the cafe with the fixed or me-
phitic air, whofe prefence here is very evi-
dent, and is probably one of the greatcft
fources of their admired qualities. The
fparkling appearance, pungent tafte, and,
on many, if taken in large quantity, ine-
briating effets, are fufficient evidences ¢f
this. Perhaps, likewife, the odour men-
tioned by Dr. Lucas, as prejudicial to weak
lungs, and of an acid pungency, might be
more owing to this, than to the volatile vi-
triolic acid to which it is ufually attributed.
Thefe, indeed, may be very eafily miftaken
for one another, as it is not improbable that
“an acid is always either united with, or
makes part of the compofition of fixed
air, fince even that, when accumulated in
large quantity, as on the furface of fer-
menting liquors, is found to change the
colour of vegetable blues to red. Che-
mical experiments, likewife, confirm our
opinion of this impregnation, which their
fenfible qualities had indicated. "The pre-

K 3 Cipi-

Fixed air.
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‘the vital organs, fhould, when taken into
the ftomach, prove a powerful and invigo-
rating ftimulant,

The celcbrated effeéts of thefe Waters,
in reftoring weak ftomachs, and enabling
them to retain food, are, in all probability,
owing to this part of their impregnation,
To the diflipation likewife of this volatile
fubftance, may be afcribed the fmall effeéts
which thele waters produce when drank
coid, or at a diftance from the {pring,
compared with thole produced by them
when frefh,

The common faline mixture, called,
from its effeCts, antiemetic, affords a ftrik-
ing analogy to the effects of Bath water,
in this refpect, as this was found to exert
none of its antiemetic qualities, unlefs
taken during the effervefcence; and by the
account given of it by Sir John Pringle,
its * antifeptic effelts were much more
obfervable when taken in this manner,
than after that had ceafed. For this reafon
that learned and judicious pra&itioner has

* This is likewife comfirmed by Mr. Macbride’s
cxperiments. |
de-
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Review of the Experiments, and Deduction

Jfrom them, concerning the Contents of the
Bath Waters.

From a review of the above reafoning
and experiments, we find, that out of the
fubftances which we mentioned as pofiible
native impregnations of Mineral Waters,
thofe of Bath contain the following :

T'able of the Contents of the Bath Waters.

FSi?’PlE-‘ . Vitr, acid per
: . ¢ fe. 24.7

I. Saline bodies, 3 Compound.—2. Common
L falt in fmall quantity.

3. Hepar fulph. cum
II. Inflammable bodies.{c_alce viva, in large quan-
tity.
. Iron, one-thirty-fe-
r\re:‘z'th and a half Ef a
grain in a pint of the
ITI. Metallic bodies. < water.—Lucas.
5. Lead. Qu.? if this
is not an accidental im-
L pregnation.

V. Earthy bodies. {qui-mif;if"““r in large

{ 7. Common air, Qu.?

8. Mephitic air, in large
quantity.

V. Acrial bodies.

PART






204 Applicationof the Whole, &¢. .

highly ufeful, can only be the refult of
long obfervation, and extenfive pratice,
and would, moreover, if properly per-
formed, be much too voluminous to come
within the limits of a book of this fize.
We, however, prefume to flatter ourfelves,
that the method we have chofen, will not
be deemed entirely ufelefs to the publick,
though formed in a much more contraéted
defign than the former. We propofe,
then, the Experiments, before related, as
the foundation of our plan, and hope to
render them, and the deduétions to be
drawn from thence, of fome fervice to the”
practice of phyfic relative to the Waters.
This feems to have been, and, indeed, we
muft own, not much to the honour of the
Profeffion, hitherto purely empirical, and a
courfe of food and medicines has been
prefcribed, with little alteration, for a long
{eries of years, to be taken with the Bath
water, without any view to the chemical
effeCt produced by their admixture, or
what might be the confequences of fuch a
combination. It will here, probably, be
alledged, that experience is the beft guide

1N
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in fuch cafes, and that the food and me-
dicines, the propriety of whofe ufe, in fuch
circumftances, had ftood the teft of time,
could never be properly difproved by any
theoretical reafoning to the contrary. Had
we our choice of one of thefe only for our
guide in fuch cafes, this would undoubt~
edly be true, as one good practical obfer-
vation is of more advantage to {cience
than all the unfupported theory that the
world ever produced. But is not Reafon
an excellent companion to Experience
Js not the latter of {mall value, when de-
ftitute of the former to direét its applica-
tions ? Is it not a duty which a Phyfician
owes to the public, to fearch diligently
for amendments in his praftice, and not
reft indolently fatisfied with any peculiar
method, fo long as there is, as there always
will be, a rational profpedt of improve-
ment; and, when he is fatisfied of this, it is
his duty to embrace it, without any re-
gard to the quarter from whence it may
be derived. This, we hope, will plead in
excufe of this part of our Work, and of
the directions here laid down, which we

only
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only mean to offer to the confideration of,
not impofe them on the public, as certain
rules to be indifcriminately followed, as
we own we have great doubts concerning
feveral of the circumftances mentioned.
We hope, however, we have inferted no-
thing wherein we have not, at leaft, fome
degree of probability on our fide. A
work of this kind is certainly capable of
great improvement; and the Author of
the following fheets is fully confcious that
he has proceeded but a very few fteps, and
that there is fill a large field for any fuc-
ceeding writer to exercife his genius in.
He hopes, however, it will plead in his fa-
vour, that no book he has yet feen, has
been wrote profefledly with this view, and
will think himf{elf happy, if, by his means,
any future Author may be induced to
throw fome farther light on this fubjeét,
hitherto fo little confidered.

We beg the Reader’s pardon for this
digreffion, and fhall now proceed to give
the plan of the remaining part of our
Work, which, asit is moftly deduced from

our
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our Experiments, and chiefly regards the
compofition of the waters, and the changes
produced on them in various circumftan-
ces, may be faid, in oppofition to that be-
fore-mentioned, to be wrote on a pharma-
ceutical plan.

We propofe, then, to confider as fol-
lows :
I. In what ftate the Water In what flate
A LA kit Bath Waters
pofiefies 1ts medicinal qualities 4, in prearep

in the higheft degree. perfection.

When we confider the nature of the fub-
ftances with which the Bath water is im-
pregnated, we fhall have little doubt with
regard to our determination of this quef-
tion. Qut of the fix fubftances that enter
into its compolition, one, and that perhaps
the moft important, viz. the mephitic air,
is of fo fugitive a nature, as to be in a great
meafure diflipated, foon after its expofure
to the atmolphere. The chalybeate one,
likewife, whether from its peculiar nature
or qualities belonging to 1t, or from its
{lightnefs, feems remarkably foondeftroyed ;
the water {carce giving any figns of it, ex-

cept
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cept examined foon after its rife, In all
cafes, therefore, where the patient is able
to bear them, and the effeéts of the water
are wanted in their full extent, thefe are
undoubtedly in greateft perfection, when
drank at the fountain head., Many cafes,.
however, may be fuppofed, in which, al-
though the ufe of the waters, in fome re-
fpefts, may be advifeable, yet the effects of
the mephitic air may prove too violent a
fhock for a tender frame, efpecially many
female ones, to endure. In fuch cafes, by
fuffering it to ftand a few minutes after it
has been drawn, this {ubftance will be, in a
great meafure, diffipated, and its ftimulat-
ing qualities nearly deftroyed, or, at leaft,
much abated. It is probable that the
good effects produced by drinking thefe
waters, in many {crophulous, leprous, and
other cutancous diforders, do not depend
fo much on the volatile part of the impreg-
nation, as that which is more fixed, viz,
the combination of fulphur with an earthy
fubftance. As in cafes of this nature 2
confiderable portion of the good effets of
the waters depends on their being taken in
large
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large quantity, often to the amount of fe-
veral quarts in a day, fhould thefe waters
be drank frefh, in fo large proportion, it
might be productive of fome troublefome
confequences, by over-heating the body,
&c.  In fuch cafes, therefore, it might be
advifeable not to drink the waters at the
pump, but more at leifure in private, and
~ that not until their heat, on which their
ftimulus in fome meafure depends, was
abated. Care, however, fhould be taken,
that it be not {uffered to ftand o long as
to caufe any precipitation, as this might be
productive of the lofs of many of its va-
luable qualities *.

In all cafes, however, where the Bath
waters are meant to act as reftorativest,

* As the chalybeate impregnation in the Bath
waters, would, by this management, be loft; ifit
fhould be thought proper to reftore it, as it is fome-
times imagined to be of fervice in diforders of this
kind, that may eafily be performed by the addition
of a few drops, two or three, for inftance, of a fatu-
rated folution of greea vitriol in water, to a pint of
the Bath water,

+ To thofe to whom the Bath waters are prefcribed
- with this intent, and whofe fituations are fuch as do
noL
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and, of confequence, their ftimulus, in
fome degree at leaft, muit be of fervice,
we would always advife them to be drank
freth at the fpring, and to moderate their
effects,. if too powerful, rather by leflening
the quantity, than ufing them when de-
prived of fome of their ferviceable qualities.
It is obfervable likewife of thefe waters,
and, indeed, of all others that poffefs this
impregnation, that their heating qualities
are much lels perceived, when the quantity
to be taken is divided into a number of
{mall dofes, than when feveral of thefe are
accumulated into one, even though the
quantity taken in the former cafe thould,
on the whole, exceed the latter, Thus one
pint of the water drank at once, is found
to have greater effects in raifing the pulfe,

not admit them to venture out, we would recom-
mend a bottle with a ground glafs ftopple, (fuch as
we commonly fee in Apothecaries thops,) for the
conveyance of the water from the {pring to their
houfes, in place of thofe now ufed, which are clofed
with a cork. Such a one might be eafily fitted to
one of the tin machines for carrying the water, and

retaining its heat, commonly nfed.
and
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out lofing, in a great degree, that fparkling
appearance, and pungent tafte, fo remarka-
ble in it when frefh. Its chalybeate tafte:
and qualities are then much diminifhed,
and on remaining a little time expofed o
the air entirely ceale,

On cooling, the faline tafte, and that of
the hep. fulph. cum calce vivi become:
much more remarkable, and, indeed, fome:
alteration feems to take place in the laft
mentioned impregnation, as the water then
gives a green tinge to the vegetable blues.
If expofed to the air it foon affumes a!
wheyifh turbid appearance, and lets fall a.
light ath-coloured precipitate, and the lat-.
ter happens in fome degree even in clofe:
vefiels, though the change of colour is
not fo remarkable. From thefe appear-
ances we are induced to believe, that the
common opinion, that the Bath water lofes.
moft of its valuable qualitics on ftanding,
is not ill founded.

'The fixed air and chalybeate impregna;-
tions are, undoubtedly, deftroyed, and the
hep. f. c. calce viva feems to undergo a

de-
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decompofition of its parts. A circum-
{tance happens here that is far from being
common in waters of this kind. Moft of
thole that contained fixed air along with a
chalybeate impregnation, bear tranfporta-
tion very well, and when carefully clofed
up at the fpring, may be carried to any
diftance, with fcarce any diminution of
their valuable qualities. The Bath waters,
however, which contain both thefe impreg.
- nations, and the former of them in very
- large pmportian, and although the bottles
containing it be clofed up with the greateft
accuracy, as foon as filled from the fpring,
on their being again opened, give very
Tittle marks of the chalybeate impregna-
tion, and fcarce any of the aérial one. This
alteration feems remarkable, as we cannot
fuppofe it poflible for the fixed air to have
efcaped, efpecially as we fee it retained, in
like circumftances, in many other waters,
The caufe of this, however, {feems as if it
might be explained as follows.

All the preparations, by which fulphur
is rendered mifcible with water, both by
means
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means of an alcali and quick lime, arein.
fome degree decompofed on fuch admix-
ture, and the latter more eafily than the:
former, As we have the utmoft reafon to
believe, that the laft mentioned combina-
tion makes a part'of the impregnation of”
the Bath waters, it is probable that fuch a
decompolition takes place here, the quick
lime and the fulphur feparating from one
another. In that cafe the quick lime,
whofe ftrong affinity with fixed air has
been before taken notice of, being now at
liberty, attracts that contained in the water,
and is thus rendered infoluble, and makes
part of the precipitation obferved to be
formed in the Bath water on ftanding,

This accounts for the fparkling appear-
ance, and pungent tafte not being obferved
on the bottles, containing the water, being
again opened, as the mephitic air is then in
a fixed ftate, and ftrongly united with the
lime. By this it fhould feem, that the
Bath waters can ferve very few ufeful
purpofes in medicine, when ufed at a dif-
tance from the fpring, their impregnation

with
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with fixed air being thus deftroyed,
and the chalybeate and fulphureous ones
nearly fo. Some fmall impregnation of
the Jaft mentioned kind may, indeed, re-
main, as even mild calcareous earths render
fulphur, in fome degree, mifcible with
water ; but then this proportion of it is
extremely {mall,

We can therefore fay very little in re-
commendation of their ufe at a diftance
from the fpring, as they feem to be then
little more than fimple water impregnated
with a large portion of felenites, and a
fmall one of common falt, which certainly
are not impregnations likely to ferve many
ufeful purpofes in medicine. Much has
been faid, formerly, of the feafons of the
year at which they are in the higheft per-
feCtion ; but, by what we are able to judge,
the virtues of the waters * remain the fame

* We defire to have it here underftood, that we do
not mean to infinuate, that every time of the year is
equally proper for the drinking the waters. Expe-
rience thews the contrary. We only mean, that the
qualities of the waters are not altered by thefe. How

one
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at all of thefe, as the origin of the {prings
probably lies too deep to be affected by
rains, froft, heat, or other changes of the
atmolphere.

How the Bach 11+ The next QUEﬁIGI} th_ati
Water isalier- OCCUrs to our confideration is,

ed in itfs quali- i
ties by admix- how the Bath Water is altered

ture_of other in its qualities, by admixture:
Subffances? o6 other fubftances, which we:
may {uppofe to be taken along with it, in|
the way of medicine? And here we beg;
leave to repeat what we before faid, viz.,
that we do not intend to argue on the pro-:
priety or impropriety of prefcribing the:
following fubftances to be taken with the:
waters any otherwife, than as regards their:
pharmaceutlcal intention, as to the com-!
pound they may form with, and affift or’
defeat the effects of them.

Alkaline fals. 1t appears by our Experi-:
Mild. ments, that fixed mild alka-.

line falts added to the Bath water, caufed a.

one time of the year may fuit the diforders recom- .
mended to thefe waters, better than another, 1sa!
medical queftion which we do not profefs to enter:
upon.

total!
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total decompofition of its parts, the cal-
careous earth feparating from the {ulphur,
and the alkali uniting with it in its place;
.while the fixed air is abforbed from the
alkali by the cauftic calcareous earth, which
thus becomes mild and infoluble in water,
which is the caufe of the white precipita-
-tion o obfervable on fuch addition.

The like decompofition hap-
pens with the cauftic alkali,
fave that, this fupplying no fixed air, the
lime ftill remains diffolved in the water,
and no precipitation is obfery-
ed*. The fame happens on ﬁ;’;;ﬁ}f’“
~addition of the vol. alkalies, '

though in a lefs degree.

Caafiic.

From their obfervation of this decom-
pofition, many writers have concluded,

* It was before remarked, that if this Experiment
be tried with the Bath water frefh at the {pring head,
fome precipitation happens, which is probably occa-
fioned by the abforption of the fixed air, (which is
fo largely contained in the Bath water freth drawn)
by the quick lime, fet loofe from the {ulphur by the

alkali.
1. that
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that all fubftances of this kind were very
improper additions to the Bath waters ; and
this remark is, undoubtedly, in general
very juft, as we can never expect the ori-
ginal effects of the waters, after the addi-
tion of a fubftance, which fo highly alters
the nature of their compofition. By our
Experiments it appears, that the aérial
part of their impregnation is in a great
meafure defltroyed by fuch addition, being
abforbed by the earth.

In all cafes, therefore, where the reftora-
tive qualities of the waters are moft de-
fired, in which this fubftance bears a prin-
cipal part, this addition is by no means
advifeable. Perhaps the propricty of its
ufe in other cafes, where this part of the
impregnation feems not the moft effica-
cious, may likewife be doubted, as the
{fulphureous impregnation is altered by fuch
addition in its nature from an hepar {ulph.
with quick lime, to a true hepar fulphuris.

Notwithftanding, however, thefe objec-
tions, the force of which we acknowledge,
it is not yet improbable, that alkaline falts

may,
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If ufed occafionally in {mall quantities
with them, it would probably aft as a
mild eccoprotic, without any necefiity of
confinement, or reftraint of moderate exer-
cife, both of which are fo prejudicial to
the generality of thofe cafes, recommended
to thefe waters for their cure. An addition
of this kind likewife promifes to be of fer-
vice on another account,

Among the many complaints that find
benefit from thefe waters, thofe of the
bilious kind have not the leaft fhare.

It is obferved of thefe diforders, that
when the fecretion by the kidneys is en-
creafed on drinking the waters, it is a fa-
vourable {fymptom, and in general prog-
nofticates, that the patient will receive bene-
fit by them®*. It frequently, however,
happens, that they do not take this direc-
tion, and in fuch cafes, unlefs they run off

* The fame may be faid of leprous, and other
cutaneous diforders, in which the ufe of thefe waters
is advifed, as diuretic medicines are found in all of

them of the greateft fervice.
by
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by ftool, or a plentiful diaphorefis, they
remain a long time as a dead weight on
the ftomach, impair and pall the appe-
tite, and fometimes aggravate the very dif-
orders they were intended to relieve. A
{ubftance, therefore, which would encou-
rage the determination of the warers to
pafs off by the urinary fecretions, and at
the fame time keep the bedy mildly open,
muft needs be a valuable acquifition. We
are inclined to think the fixed alkali
might be of fervice in both thefe inten-
tions, and humbly recommend the trial of
it to the Faculty, as conducive to {uch a
purpofe. Perhaps it might be moft pro-
per to make ufe of it with this intention
in its cauftic ftate; but this will be beft de-
termined by experience.

We mentioned in our Ex-
periments, that the acids feem-
ed to have no perceptible effect in altering
the qualities of the Bath waters., Inall
cafes, therefore, where acids are proper, we
do not find any thing in the compofition of
the waters. that forbids their ufe. When

ki 2. mixed

Jffﬂrlr
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Abforbent Earths of this kind, in their

B mild ftate, feem to produce
little change on the qualities of the Bath
waters, on being mixed with them. They
may, indeed, perbaps, detain the volatile
vitriolic acid, and haften the precipitation
of the ferrugineous particles, on which laft
account thefe fubftances muft be always
improper, where any dependence is laid on
that part of the impregnation, If any ad-
dition of that kind fhould, however, be
thought neceffary, we would advife the ufe
of magnefia rather than any abforbents of
the calcareous kind, on account of its lax-
ative qualities 3 whereas the calcareous
ones rather tend to promote a coftive habit,
which 1s already but too frequent an at-
tendant on thofe who ufe the Bath waters.
It is poffible that the opening effects of
magnefia might be increafed, on its being
mixed with the Bath water, as it might, in
part, by its attraction of the volatile vitri-
olic acid contained in the water, be con-
verted into a purgative earthy falt,. We
can fcarce, however, think, that the quantity

formed
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formed in this manner could produce any
great effet. As magnefia, however, by
itfelf, poflefies, in many habits, the qua-
lity of keeping the body mildly open, an
addition of this kind might be often of
fervice to be ufed with this intention, which
it might, in many habits, anfwer as well,
or better than alkalines or neutral falts,
efpecially in thofe where acids abound in
the firft paffages. It {eems not improba-
ble, that, when we deflire to encreafe the
tendency of the waters to go off by the
urinary fecretions, that alkalines, or neutral -
falts; would be preferable to magnefia;
~ but where keeping the body mildly open,
and obviating acidities were the points aimed
. at, magnefia might be more efficacious.

Calcareous earths, in their cauftic ftate,
feem very improper additions, on many ac-
counts, to the Bath waters.

It appears by our Experi-
ments, that a copious preci-
pitation was generated in them when frefh,
on addition of lime water, which was un-
doubtedly caufed by the lime in the lime

L5 water

meé nuater.
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taken out of linen, &c. by juice of lemons;
or vinegar. It is probable, therefore, that
the acid of the {tomach would foon recon-
vert the iron into a faline ftate, and put it
into a capacity of exerting its effelts.

Some objections, however, remain a-
gainft the ufe of thefe fubftances with the
ftronger chalybeates. The black colour,
which they ftrike, is by no means to be
chofen for a medicine, where it can be a-
voided,. as it renders it very unfightly, and
difguftful to weak ftomachs; and, what
s (till more to be regarded, the tafte of the
chalybeate is by no means improved by
fuch addition, becoming more naufeoufly
ftyptic, as we may fee by the difference of
the tafte of ink, from a imple folution of
green vitriol in- water. This objection,
however, does not held againft their ufe
(if deemed proper) with waters fo flightly
chalybeate as thefe of Bath., The tafte of
thefe is not very obvioufly injured by a
{mall addition of this kind, and the colour
being only changed to a light purple is not
difagreeable.. ‘This objection, however, al-

though.
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though true in its full extent, affelts only
the fimple aftringents, or fuch bitters as
are combined with them.

Moft of the woods, barks, fibrous roots,
ftalks, and rinds of fruits, fome leaves,
and the cortical part of feeds, poffefs fome
degree of aftringency ; whilft, on the other
hand, the pulps of ripe fruits, imple gums,
effential and exprefled oils, balfams, gum-
refins, and bulbous roots, are nearly di-
vefted of it. It is probable, therefore, that
all the fubftances of the latter kind might
be taken without the lealt alteration of the
qualities of the Bath water; and if the
- Phylician fhould deem any of the former
to be proper, a few drops of the elixir of
vitriel, o incongrous addition, would re-

ftore the tranfparency, and improve the
tafte of the waters.

Few of thefe, we believe, Metwllic pres
are often prefcribed to be ta- e

ken at the fame time with a courfe of the
Bath waters. Neverthelefs, as we have
before mentioned fome of the chalybeate
kind as likely, in fome circumftances, to

prove
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prove ufeful additions to them, and as cafes
may occur, cfpecially in diforders of the
cutaneous kind, wherein the ufe of fome of
the antimonial, or mercurial preparations,
may be advifeable, it may not be entirely
ulelefs to confider, what would probably
be the confequence of their admixture with

the Bath waters.

o In treating of this metal in

i a former part of our Work,

it was remarked, that the Bath waters,,
poured on filings of iron, *diffolved them
plentifully. It fhould feem, then, no im-
proper method of adminiftring this fub-
{tance, to ufe it in this form, when we de-
fire to add ftrength to the chalybeate im-
pregnation.  Were it thus taken immedi-
ately before drinking them, the folution
of the metal might be performed in the
{tomach, and we might then rely, with
more certainty, on the effects of the chaly-
beate. By this means, likewife, we might
depend on the nature of the additional
chalybeate 1mpregnation being the fame

* See Lucas on the Bath waters.
with
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Another reafon, however, may, with
more plaufibility be urged againft this
form of a chalybeate medicine, It is faid
of iron, given in fubftance, that its effects
are very uncertain, owing to its folution
depending on the quantity of acid pre-
fent in the ftomach, which, as that 1s more
or lefs, occafions a larger or fmaller propor-
tion of the iron to be diffolved, and renders:
the dependence we fhould have on it, as a
medicine, precarious, fince its activity muft
be owing to a circumftance, concerning
which we are not able to judge with fuffi-
cient certainty. Although this reafon car--
ries fome weight with it, we cannot admit
it to conclude fatisfactorily againft this
form of adminiftring this fubftance, either
confidered as a medicine by itfelf, or as
added to increafe the chalybeate qualities of -
the Bath waters. Of thefe we lately ob-
ferved their power of diffolving it, and we:
may, moreover, add, that thofe to whom
chalybeate medicines are, in general, of
moft fervice, are fuch as have a fuperabun-
dant acid predominant in their ftomachs,.
and in thefe the chalybeate feldom fails of

its.
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its effet, when given in its merallic ftate,
By this means, likewife, its effects might be
proportioned by nature, in fome meafure,
according to the exigency of the cafe; as
thofe ftomachs which were moft difpofed
to generate acid, which are generally the
moft languid, and in greateft need of a fti-
mulus, would diffolve it moft plentifully,
and, of confequence, be moft ftrongly
aCtedon. Confidered fimply as a medicine
by itfelf, we are induced to think this
form preferable to many of the compound
preparations, at leaft in fome cafes, fince
the metal thus acts as an abforbent of the
acidity, which would not have been the
cafe, had it been given previoufly united
with an acid, as its effeés would then have
been fimply aftringent and ftimulant. We
mentioned before, that the mephitic air
was probably a {ource of fome of the good
~qualities of the Bath Waters, It is pof-
~ fible, then, that fome advantage may oc-
cur in this mode of exhibition, from the
generation of that fubftance in the ftomach
during the diffolution of the iron, when it
is always copioufly produced, It may not,
| there-
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are at beft but incompleat folvents of iron,
and would in that cafe only ferve to increafe
the bulk, without imparting any valuable
qualities to the medicine. On the whole,

the pure filings per fe, a fol. of fal. mart, =

In water, or the tint. mart. in {p. falis,
feem preferable to any of the other prepa-
rations to be ufed, in order to increafe the
chalybeate qualities of the Bath waters.

How the effeéts of this me-
tal on the human body would
be altered by an admixture with the Bath
waters, is a queftion not eafy to deter-
mine, and can only be known by a long

Antimony.

attention to the confequences produced by

it in thefe circumftances, under all its feve-
ral forms. We will venture, however, to
make a few obfervations on this fubject,

(which we offer only as hints) deduced

from chemiftry, and we own are not fo
perfet as we could wifh, as the chemical
hiftory of antimony is very incomplete,

This {ubftance, in its crude ftate, would:

probably nct be affe¢ted by admixture with
the Bath waters. Alkalinefalts, indeed, and.
even
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even calcareous earths, in their cauftic ftate,
as lime water, act upon it by forming a hepar
{ulph. with the fulphur contained in it, by
which its acivity is increafed. Whether
this is done by the alk. or lime, forming
with the fulphur a compound capable of
diffolving the antimony, or by abftracting
part of the fulphur, which rendered it
inert, is a curious queftion. Did thefe
waters contain an alkaline falt uncombined
with any other fubftance, or a calcareous
earth feparate in its caultic ftate, they might
then affe&t the qualities of the crude anti-
mony ; but as here the calcareous earth is
already faturated with fulphur, no fuch
change of them would probably occur,
The vitriolic acid likewife, which we men-
tioned before, as containedin the waters, does
not affect antimony combined with fulphur,

As to antimony, in form of regulus or
glafs, thefe are very feldom ufed per £z in
a folid form, except in the cafe of the vi-
trum antimonii ceratum, which would be
probably not acted on by the Bath waters,
as the antimony would be protected by its

union with the wax,
' As
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As to the compound preparations of this
metal, the faline combinations of it with the
*pitriolic and +nitrous acidsare nearly inert,
and that with the muriatic too ftimulant for
internal ufe.  The folutions of it, therefore,
in the vegetable acid, are moft commonly.
ufed, as the tartarum emeticum, and vinum,

antimoniale. How thefe would be affeted
by the Bath water would be a curious

medical, as well as chemical queftion. The
hep. fulph. cum calce viva, as we before
obferved, is not decompofed by any of the,
acids fingly, but when thefe are combined
with a metal, as in this cafe a double
elective attraction I might take place, as
in the following fcheme :

# Aptimonium vitriolatum. WERLHOFF,

+ Bezoardium minerale. Bez. Joviale,

- From this charaller of the combination of anti-
mony with the vitriolic acid, we may conclude, that
if any portion of the reguline, or other preparations
of antimony be diflolved, or corroded by the vitriolie
acid in the waters, its activity would, by that meaps,
be rather diminifhed than increafed.

1 Dr. Lucas does not feem to have thoroughly un~
derftood the nature of double eleftive attrations,,
when, from a notion of the ftrong attraction fubfift-
ing between the fixed alkali and the vitriolic acid,

he
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timony, as it would be rendered nearly
inert. Whether thefe preparations would
be affefted by the vitriolic acid in the wa- -.
ter, affords room for doubt; we rather
think not, as the vitriolic acid is in its vo-
latile ftate, in which, its attradtion to an-
timony feems inferior to the vegetable
acid. As to the combinations of antimony
with hep. fulph. as in the fulph. auratum
antimonii precipitat. it does not feem pro-
bable that their qualities would be altered
by admixture with the Bath water.

The affinity between mer-
cury and the vitriolic, feems
more ftrong than between it and any of the
other acids. Thus we fee a yellow preci-
tate always formed on admixture of a fo-
lution of mercury in the nitrous acid, or of
corrofive fublimate, with any water con-
taining the vitriolic acid. This happens,
in fome degree, with the Bath waters,
which inclines us to believe that there is a
portion of the vitriolic acid contained in it
(in its feparate ftate,) exclufive of that

| which

Mercury.
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o that its attraction to that fubftance-be
nearly as {trong in its volatile, as its fixed
form, we cannot determine with certainty.
[F this be true, many of the mercurial pre-
parations, efpecially the more active ones,
muft be altered in their nature, on admix-
ture with the Bath water, and changed into
4 merc. emetic flavus, or turpethum mine-
rale. 'We are not able to difcover if any
decompofition of the fulphureous impreg-
nation of the water happens, which we
might fuppole pofible, in the fame manner
s we before mentioned of antimony in
like circumftances*. We are, however,
snclined to believe this not to be the cafe,
as the precipitation would then probably
Lave been of a darker colour. Thefe facts
would lead us to think, that we could not
depend, with any degree of certainty, on

the effeds of any preparation of mercury,

L

#* ExAMPLE.

"Mertc. Quick
ﬂﬁt‘irc. lime. Efﬁh
ulc. :
fob- 3 Mauri- c. cal-
lim. ! atica- jc‘?."""‘
Lcid. Sulph.J Y3+

anited
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united with an acid, except its combination
with the vitriolic, if taken m or at the
fame time with the Bath waters. 1t would
therefore feem advifeable to omit the ufe
of the Bath waters, during the time of
taking the mercurial preparations com-
monly exhibited, Perhaps, however, if
they were united with fome of the gum-
refinous fubftances, as is fometimes practi-
fed, they might be defended from the ac-
tion of any of the fubftances contained in
the Bath water, and thewr effelts thus fe-
cured,

We beg leave, however, here to repeat
again, what we formerly faid, that we offer
thefe things only as conjectures, that, we
think, bear fome appearance of probability,

As the compound formed
by admixture of milk with the
Bath waters, is frequently prefcribed to be
taken in the way of medicine, it will not be
entirely ufelefs, to conflider what may be
the chemical effeéts of fuch a combina-
tion.

Milk.

M 2 The
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fame time with a courfe of the waters,
efpecially in the fpring feafon, might often,
in._many complaints, efpecially thofe ufu-
ally called fcorbutic, be a very proper pre-
{cript, as contributing to obviate the coftive
habit, and heating effeéts, which thefe wa-
ters fo frequently occafion. ‘We cannot,
however, fee any necefflity for mixing it
with the waters, as its good effects would
be equally powerful if taken at fome inter-
val. On the whole, we are inclined to be-
lieve, that this remarkable effet of the
water on milk, has contributed much to
recommend the produét of fuch a combi-
nation as a medicine, as impofing, by a
kind of juggler’s contrivance, on the un-
derftandings of many, and perfuading
them to believe, that fo remarkable a pro-
duétion muft have fome very uncommon
virtues. To fum up all; this prepara-
tion feems incongruous to the general in-
tentions wherewith the Bath water is pre-
fcribed, and not qualified to anfwer any
purpofe which might not as effectually be
done by other means,

We
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done, and that then we might add the
chalybeate impregnation in what propor-
tion we thought proper, another difficulty,
however, ftill remains. Calcareous earths
poffefs the quality of rendering fulphur
mifcible with water, only in their cauftic
{tate, or when deprived of their fixed air.
The only method we have of performing
this applicable to practice, is by calcina-
tion. ‘This, however, whether from any
remains of fome inflammable * fubftance
united with the earth, or from fome other
caufe, is not yet determined, never fails of
imparting a ftrong empyreumatic talte to
the water with which it is mixed.

A great chemift, however, is of opi-
nion, that this is not the only method by
which calcareous earths may be deprived
of their air, and rendered mifcible with
water ; fince we find it in large quantities

* This feems not unlikely, as the lime made from
fhells, which we might fuppofe to have fome animal
ioflammable fubftances adhering to them, is found
to impart a ftronger empyreamatic talle to water,
than the lime made from ftones,

diffolved
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_diffolved in many fprings, which poflefs
" none of the empyreumatic tafle, fo diftin-
guifthable in lime water. How this may
be performed has hitherto eluded our
fearch, and may, poflibly, continue to be
reckoned among thofe wonderful phoeno-
mena of Nature, for which we are not
~ ‘able to account by any vifible means. The
~ chemifts, however, are of opinion, that
this may be performed by feveral methods 5
and to the difference of manner in which
the earth is deprived of its air, they attribute
the different taftes which thefe waters are
obferved to pofiefs.

That there is a juft foundation for thefe
fuppofitions, appears from the Bath wa-
ters, which, although they contain mani-
feftly a calcareous earth in a cauitic ftate,
wnited with the fulphur, have nothing of
the empyreumatic tafte of the compound,
which, in other. refpeéts, refembles it
Many of the petrifying waters, likewile,
which contain calcareous earth in large
quantity, which they foon depofit when
expofed to the air, in the fame manper

M6 with
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with lime, water, are wholly, divefted of
the empyreumatic flavour belonging it
that fubftance.

Thefe reafons, in our opinion, weigh

very ftrongly againft the probability of en- -
tire {uccefs from an attempt of this kind. -

Neverthelefs fuch trials may not be with-~
out their ufe. |

The Bath waters, as was before ob-

ferved, lofe many of their valuable pro-
perties on ftanding 3 could any preparation,
therefore, be invented, which might in
any ways refemble them in their effeéts,
fome deficiency, in point of agreeablenefs,
might be complied with. It is not impof-
fible, that, by repeated trials, the propor-
tion of the ingredients might be fo ad-
jufted, as to form a compound not very
difagreeable to the tafte. If this could be
effectually performed, it might be of great

fervice to many, whofe ftate of health, or .

circumf{tances in life, do not allow them to
take fo long a journey, as this place muft

-0

neceffarily be from many parts of the

kingdom. How it may be beft done we
fhall next confider. We
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‘Wenow come tothe fecond divifion cfour
queftion, which is, What pre- 7, PR
paration approaches neareft to 74t ap-

. proaches near-
- the Bath water in tafte and ¢f 20 Barp
qualities ? For the reafons a- <> ¢
bove given, we muft not expect any very
exact imitation of them, efpecially in the
firflt of thefe articles, but the preparation,
which feemed on the whole moft to re-

femble them, was as follows :

Let zi). of walhed flowers of fulphur be
ground with 3{s. of quick lime; during
the trituration, add gradually #51j. of pure
rain, or diftilled water; ftrain it off, Take
- then a ftrong glafs, or ftone bottle, of a
quart contents, put into it zfs. of green
vitriol, and 3zij. of quick lime*, (frefh
burnt;) pour on it the forementioned liquor,
and cork it clofe up immediately. This
preparation will keep, clofe corked, three

=

* Lime made from lime ftone is preferable to that
made from fhells, as the latter is obferved to give
more of an empyreumatic tafte. As, however, they
both poflefs it in fome degree, it feems to give fome
foundation for the {uppofition, that all lime ftone

were originally formed from the exuviz of animals.
or
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or four days, without any remarkable fe-
paration of its parts.

When wanted for ufe, 3ij. of it may be
added to %vj. of common rain, or diftilled
water previoufly heated rather above the
degree of the Bath water, and drank im-
mediately. g

This compofition, thus diluted and
heated, refembles, in fome meafure, the
Bath water, though we own it to be very
deficient in point of agreeablenefs of tafte.
The proportion of the ingredients that
form this compofition to one another, and
to the fluid with which they are united, is
not eafy to be afcertained, as we know not
in what quantity the hep. fulph. c. calce |
vivi is mifcible with water, and as to the |
fixed air, that is ftill lefs determinate. The
proportion of the iron, however, in Zvii].
of the preparation, is fomething lefs than
two grains of the green vitriol, to Zvii.
of the fluid, and as each grain of this is
fuppofed to contain one-third of a grain
only of iron, Zviij. of this mixture con-
tains two-thirds of a grain of iron, which,,

thoughs
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though no great quantity, is yet vaftly
ftronger than the Bath waters, which, al-
though their tafte is evidently chalybeate,
do not contain above one thirty-feventh of
a grain in 3xvj. of the water. The pro-
portion, therefore, between the artificial
preparation, and the native Bath waters,
as to ftrength of chalybeate, is nearly as
forty-nine and a half, to one, omitting
fraétions, which is a very great difpropor-
tion,
We now come to the laft & sk _
" ok ¢ woatl pur-
and moft important divifion pef 1he arsi-
of the queftion, viz. To what ;’:ﬁfm‘ij"g‘;ﬁ:
purpofe the artificial compo- plicabls in me-
fition we lately mentioned may ““
be applicable in medicine ! It would much
exceed the limits of a work of this kind,
and, moreover, require a great degree of
praétical experience in the effeCis produced
by it, which we do not pretend do, in or-
der to determine this queftion fully. For
thefe reafons, we fhall not enter into parti-
cular circumftances, but only give a few
general hints, drawn from analogy, chiefly
relative
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relative to thofe kinds of diforders in which
it is likely to be of fervice, or mot, in {up-
plying the place of the Bath waters.

As no fair trial has been yet made of it
in practice, our reafoning on its effets can
be only theoretical : As we have, however,
oreat reafon to believe, that it refembles
the Bath water in moft of the material ar-:
ticles in its compofition, it will {fcarce be
thought unreafonable, if we attribute fome
degree, at leaft, of the fame effets to it
As we do not, however, pretend to alledge
that it poffefles the qualities of the Bath
water entire, it will properly come under
our confideration, to enquire how far this
variation may influence its effects.

The principal differences between the
artificial preparation, and the native Bath
water, feem to be, that in the firlt, the
tafte (for the reafons before mentioned) is
lefs agreeable, and the chalybeate im-
pregnation {tronger. As to the propor-.
tion of fixt air, which they refpecrively'
contain, it is not eafy to determine; ‘there -
is, however, fufficient proof, that it entess

1Nto .
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yet the firft we mentioned, viz. that of
tafte, is a very material one, and which
muft greatly enhance the value of the
Bath waters, above every imitation of
them that is deficient in this article.

This circumftance would prevent its
coming into ufe among a confiderable part
of the cafes recommended to thefe waters
for relief, Great numbers of thefe confift
of fuch as have injured their health by
too free a courfe of life: Of thefe, the
ftomachs in general are very delicate and
tender, and fuch as, being accuftomed to
great indulgence, we can {carce expect can
be brought to fubmit to make a proper
trial of a remedy, whofe good effedls
muft of neceflity be flow, and often not
fufficiently evident to compenfate for the
difagreeable circumftance of taking a me-
dicine of an ungrateful flaveur, whofe
dofe muft be large, frequently repeated,
and continued for a length of time, before
any confiderable benefit can be expetted
from it. Of thefe we could have little fe-
curity in their perfifting in the ufe of it

| a fuf-
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a fufficient time to make a proper trial of
its effelts'; and even if any fhould have
fufficient refolution to attempt it, it Is pro-
bable that the difguft it might occafion,
would either prevent its being retained on
the ftomach, or fo influence its effects, as
to difappoint our hopes. It is a common
obfervation of medicines that are given
with the intent of ftrengthening the fto-
mach, and powers of digeftion, that, un-
lefs they can be made tolerable to the tafte,
little good is to be expected from them,

The chalybeate impregnation likewife,
- though in general well adapted to the cure
of thefe complaints, would here, probably,
on feveral accounts, be too ftrong to be
ventured on, at firlt efpecially, as being
then fo apt to give difguft to weak fto-
- machs, and as the irritation occaficned by
it might prove too violent a fhock in
many of the cafes recommended to thefe
waters, which are often themfelves, when
freth drawn, too heating, and would,
probably, be much more fo did they con-
tain fo large a proportion of the chaly-

beate
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taken in a moderate fpace of time, 1t
would, probably, be of great fervice
could a method be invented of adapting
¢he frength of the mediciae to the circum-
ftances of the patient, without increafling
the bulk of the dofe.

The artificial preparation above men-
tioned, feems likely to fulfil this intention,
as it may be diluted to any degree, in the
manner above-mentioned, without the leaft
injury to its qualities. Although we ex-
cepted bilious cafes out of the number of
thofe in which our artificial preparation
was likely to be of fervice, we defire to be
underftood to mean thofe only in which

the ftomach is fo affe€ted in confequence, as |

to make it doubtful if it would be retained.
On the contrary, it feems likely to fuit
many complaints of the liver kind, efpe-

cially obftructions of that vifcus, (always.
excepting thofe attended with any degree:
of fever, in all which its ufe would be:
highly improper,) efpecially as it is poffeffed
of a quality, the want of which fome-.

times prevents the ufe of the Bath waters,,
that:
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that of keeping the body mildly open, a
circumf{tance of the utmoft confequence in
thefe complaints. From obfervation of
this quality, we fhould imagine it likely to
be of fervice in many colicky diforders,
particularly the Colica Piftonum, for the
cure.of which the Bath waters are {o re-
markable. If it fhould be found efficaci-
ous here, it would be a difcovery of great
importance, as this difeafe is chiefly con-
fined to the lower rank of people, artificers
efpecially, whofe circumftances and em-
ployment would not permit them to make
ufe of the waters themifelves. Whether
or no it would anfwer, we do not pretend
" to determine. Where, however, an op-
portunity of ufing the Bath waters cannot
be had, we fhould, from analogy of its con-
tents, and efpecially from the laft-men-
tioned effe& of it, recommend a trial to be

made.

« TIn cafes, likewife, where the aftringent
“and corroborant effets of the Bath water
are required, as in many female weaknefles,

barrennefs arifing from this caufe, z;nd
' other
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lity, we fhould be inclined to think our
imitation not unlikely, in fome meafure, to
{fupply the want of it in thefe cafes. A-
ftringents have, of late years, been found
particularly ferviceable in this diforder, and
this quality our artificial compofition pof-
feffes in a high degree, which may be ftill
farther increafed, at the fame time that its
heating effets are not fo remarkable, on
account cf its laxative qualities. By this,
however, we only mean, fuch cafes as have
no marks of a confiderable calculus being
already formed, and are not attended with
any figns of fever, or inflammaticn of the

part, as in both, or either of thefe cafes, the
" pative Bath water, and our imitation of ir,
would be equally improper. In all cafes,
likewife, where the ftomach is drawn into
confent during the nephritic proxy(m, and
retchings to vomit, naufea, &c. are the
confequent fymptoms attending it, the ufe
of our preparation would be by no means
likely to fucceed, asitis at beft but difa-
greeable in tafte, and, at fuch a feafon,
would probably ferve only to aggravate the
N {ymp-

5
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" fymptoms before mentioned, which we
ought, by all means, to attempt to alle-
viate.  Moreover, as thefe circumftances
are generally attended with {ome de-
gree of fever, the ftimulus of the ftrong
chalybeate would then be highly im-
proper.

The cafes that feem beft fuited to
a trial of this kind, and indeed to the
Bath waters themfelves, feem to be of
thofe who are fubject at times to flight
gravelly complaints, yet without any
reafon to think a calculus is really
formed. If ufed in the intervals of thefe
paroxy{ms, it may be of fervice, ating
as a gentle ftimulus to the organs of
fecretion, and promoting the urinary as

well as abdominal difcharges. By thefe .

means the gravelly concretions might
be either prevented, (as they feem fome-,
times owing to too long a ftay of the
urine in the body, as we fee thofe moft
liable to it, who, from neceffity or any
other caufe, have been accultomed to retain

their
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which' the Bath waters are {fo much
famed, 'is ftill more difficult to conjec-
ture.  The intentions of cure vary fo
much in the feveral ftages of this dif-
order, that fcarce any medicine whatever
can be faid to be wuniverfally of fer-
VIce. :

In what manner the native Bath waters
act in this diforder, is very difficult to
determine, as their good effeéts fgem ge-
nerally to be produced without any ap-
parent operation on the body. = Their
modus eperandi here is very difficult to
explain, nor can that ever be fatisfac-
torily done, until the caufe of the gout
itfelf be difcovered.

Unfortunately, however, for medicine,
very little progrefs has been made in this
inveftigation of the nature of this dif-
order, nor (which is of more confe-
quence) has any method of pratice been
eltablifhed in it, of which the faculty
of phyfic have any great reafon to boaft,
notwithftanding it has been treated on a

footing
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footing of this kind, at leaft as much as
any one incident to the human {pecies.
The efficacy, however, of thefe celebrated
waters, has never been doubted, though
the pradlice relative to them, in this
complaint, has been hitherto, in a great
meafure, empirical,

How the artificial compofition may
refemble them in their good effelts, is
- pot poffible for us to determine, as ex-
perience is the only guide we can rely on
in this cafe.

If, however, we may be silowed to
conjeCture, as it feems to refemble the
Bath water in many of its qualities, it is
not improbable it might be of fervice
here.  If the ation of the Bath waters:
be in reftoring the tone of the ftomach
and inteftines, which are generally par-
ticularly affeted in this diforder, we
fhould not think this medicine ill qua-
lified to anfwer fuch an intention, as it
. contains the fixed air and chalybeate im-
pregnation in large proportion, both

which
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Moreover, as the gout attacks ‘thofe
generally, who have been accuftomed to
great indulgence of their palate, we are
apt to think, that few of thofe who owe
their diforder to this caufe, would be in-
clined to make a fufficient trial of a me-
dicine that had fo little to recommend it in
that refpect.

Fortunately, however, this diforder
falls chiefly on thofe who have it in their
power to, make a trial of the Bath waters
themfelves, and to thefe we would al-
ways recommend them, in preference to
any imitation. As, however, the gout
fometimes attacks the lower ranks of lifc,
and many fuch as we cannot fuppofe have it
in their power to make the experiment,
to thefe a trial of our imitation of them
might not be improperly recommended.
If drank diluted, in the manner before
mentioned, during the intervals of the
fit, it might poflibly be of fervice in fhort-
ening their duration, and rendering them
more tolerable.

One
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One circumftance feems to recommend
is ufe in this, and’{everal other comsa
plaints, which is, that, if drank with the
general cautions above mentioned, no harm
ts likely to acerue from it.

We have thus gone over, in:a curfory
manner, the general diforders. in WhiCEl
the Bath waters are found of ufe, and
thofe rather more particuiarly, in which
the laft mentioned preparation was likely
to be of fervice, Perhaps it may be
thought that we have delivered our
thoughts on this fubject oo freely, as we
acknowledged that our opinions were un=
fupported by experience.

But we hope the candid Reader will
recollect, what we faid in a former part of
this Work, that we f{uggeft what has
been here faid, concerning the medicinal
effects of our imitation of the Bath wa-
ters, only as hints that we think bear fome
appearance of probability ; and do not
expect, or wifh, to fee them made a

foundation for general practice, until they
are
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