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them have grown into notice through the
common confent of popular opinion, and
therefore have had a high reputation efta-
blithed, before their peculiar claims to merit
have been fairly appretiated by the man of
fcience ; and under fuch circumftances, even
he has too often confidered himfelf in the
light of a popular advocate, rather than an
impartial judge. Many of thefe waters are
at once diftinguifhable from common {prings
by very ftriking fenfible properties, which
ar¢ obvious to every one; fome again have
acquired a high reputation from their con-
taining fcarcely any extraneous matter, from
which no common water is exempt. Thefe
in almoft every country have been regarded
as peculiar gifts of fome favourite god or
faint; and the temple or marble refervoir
furrounding the fource of thefe confecrated
fountains, has contributed to their fecurity
from accidental pollution. Thole who are

aware on what flight foundations a popular
A 2
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It is proper that fomething (hould be faid on
the fubjelt of the prefent book, and the various
rcafons which have induced me to undertakeit.
In a Treatife on the Fun@ions and Difeafes of
the Liver, which I publithed fome years ago,
and which has been honoured with a favour-
able reception, I hazarded fome opinions con-
cerning the beneficial effe@s arifing from the
ufe of fome of the moft popular of our mine-
ral waters; and from a long experience in
private praltice, I thought myfelf juftified in
aferibing much of their virtues in the cure of
difeafes connefted with the biliary organs,
to the watery vehicle common to all {prings,
aflifted by an encreafed temperature. This
opinion (in which I have the fatisfaCtion to

have the concurrence of {feveral profeflional
men, eminent for their judgment and Exfi;
rience) has naturally led to a more extended
view of the fubje& of mineral waters, and
the nature of thofe fubftances that give them

their peculiar fenfible and medical properties ;
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ways attralted a very large fhare of attention,
and exercifed the fkill of fome of the moft
eminent men that chemiftry has to boaft of.
As thefe enquiries can only be conduéted by
actual experiments, and as only the more
modern chemifts have been in a condition to
carry them on with a high degree of accu-
racy, it is chiefly the labours of the moderns
that we fhould confult; and the records of the
older experiments muft, like all thofe that
have been fuperfeded by a frefh acquifition
of knowledge, be configned to an honourable
repole. We may fairly claim the privilege
which they themfelves exercifed, of extra&-
ing from the works of our predeceflors what
ftill remains valuable, and turning it to ac-
count along with the improvements of mo-
dern difcovery. The found fenfe and learn-
ing of a Hoffman may ftill be made ufe of,
without being encumbered with thofe parts of
his writings that are now become ufelefs, or
found to be erroneous,



ix

Impreffed with the opinion that chemical
analyfis in its prefent improved fate, is fully
adequate to make us acquainted with all thofe
foreign contents that give their medical powers
to mineral fprings, I have been more minute
on this fubject than perhaps might be thought
neceflary by the greater number of readers;
but as it appears to me probable, that under
particular circumftances of dilution and tem-
perature, the a&ual quantity of foreign mat-
ter contained in any water, produces effedts
by no mecans proportionate to thofe that
might occur under different circumftances,
I have thought it fafeft on the whole, to
admit a confiderable degree of accuracy on
the fubje&t of chemical analyfis, where the
authorities were fuch as to allow of it, in
order that on this head at leaft, there fhould
be as little error as poflible ; and I have not -
fcrupled occafionally to introduce remarks
which will only be intelligible to the che-

mical reader. The terms of the modern
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XViil
in which a work of this kind may prove of
confiderable fervice, by colle&ting under one
point of view, the leading features of thofe
important improvements, which chemiftry has
been making for many years upon thefe {ub-
jects, particularly with regard to their appli-
cation to medicine. This object is not ful-
filled in thofe excellent, but purely chemical
works, from the pens of Bergman, Kirwan,
and others, with which this fcience is en-
riched; and the chemico-medical publications
of Shaw, Hoffman, and Lucas, though always
valuable, are now become imperfet, from the

great acquifition of new matter, and often

found erroneous in eflfential points. Itis only
in a number of detached eflays on individual
waters, that we find all the information which
we poflefs; and out of thefe I have endea-
voured to fele@t the fa&ts which are the moft
interefting, and reduce them to general ar-
rangement. It has been my wifh to beftow
upon each part of the fubject, that degree of
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dttention, which its importance, in a medical
view, feemed to require, or where there ap-
peared any peculiar difficulties, in explaining
effe@s upon eftablifhed principles ; and it is
on this account, that the valuable waters of
Bath have been treated on more at large, a
confiderable difference of opinion having taken
place on the true fource of their medicinal
powers. If the following pages fucceed in
conveying a tolerably clear idea, of the precife
degree to which chemical inveftigation has
been carried up to the prelent Itime, in afcer-
taining the compolition of mineral waters;
and in drawing fome line of diftintion, be-
tween the medical powers of the various
ingredients; I may flatter myfelf with fulfilling
a wifh, which every phyfician, zealous for
the honour of his profeflion muft cherith, that

of contributing fomething to the improve-

ment of the healing art.
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{ubftances that affe& the animal frame, and to
the chemical conftitution of the organized
body that receives thefe impreflions. With
regard to the complicated and highly ingenious
{yftem of the analyfis of mineral waters, pur-
fued by the beft modern chemifts, the limits
and defign of this work will not permit me
to enter into it at large, as, if fully treated
of, it would alone occupy a volume; and I
therefore muft refer the reader to thofe authors
and experimental chemifts, whofe fkill and
accuracy bear the higheft credit.

To begin then with the queftion, ‘What
is water>—Water is known to be a tranipa-
rent fluid, without colour, fmell, or tafte; in
a very fmall degree compreflible; when pure,
not liable to fpontanecous change; liquid in
the common temperature of our atmofphere;
affuming the folid form at 32° Fahrenheit,
and the gafeous, at 212°, but returning un-
altered to its liquid ftate, on refuming any
degree of heat between thefe points ; capable
of diffolving a greater number of natural bodics
than any other fluid whatever, and efpecially
thofe known by the name of the faline ; per-
forming the moft important functions in the
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reader fome idea of the prevalent opinions
at the time; and fhew, that confiderable at-
tention was paid to the galeous bodies with
which various waters are impregnated, but
which were then thought to be too fubtile
for chemical examination, and were rather
confidered as eflential parts of every water in
the flate of the higheft perfetion, increafing
its general falubrity as a common drink, as
well as adding important medical powers.
We fhall prefently fhew the great acquifition
to our knowledge on thefe fubjets which
modern chemiftry has made, in diftinguithing
accurately the gafeous, earthy, and faline parts,
from the purely aqueous, and explaining their
nature and formation,

The fuppofed converfion of water into
earth, effe@ted by the procefs of diftillation
often repeated, and independent of the ac-
knowledged earthy relidue of all natural
waters, was another opinion much contro-
verted at that time, which was apparently
fupported by very ftrong fa&ts, and employed
the {kill, attention, and efpecially the patience,
of many of the ableft chemifts, A moft ex-
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aggerated account of the quantity of earth
produced by diftilling fimple water a number
of times fucceflively, having been given to
the world, {upported by the great authority
of Boyle, other chemifts made various experi-
ments to afcertain the truth of this report.
The moft accurate and important in {upport
of this opinion, are thofe of the eminent
Berlin chemift, Margraaff. He found that
water, though purified by repeated diftillations,
if evaporated to drynefs, always left a fmall
earthy refiduum. This amounted, after
feventy-two diftillations, to ten grains. But as
the earth thus obtained, was moftly filiceous,
and was produced in greater quantity by
violent boiling, than by a gentle heat, though
the fame quantity and kind of water in both
cafes was operated on, it was fufpected, that
the production of earth was entirely owing
to the abrafion of the glafs veflels in which
the diftillation was carried on.  Accordingly,
Lavoifier repeated the experiment with this
view, and by weighing the veflel before and
after the procefs, he found a lofs of weight fully
equal to that of the carth produced; and this
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the procefs of animal putrefadion, is fuppofed
to be principally brought about by the de-
compofition of water, aflited by a moderate
temperature, and therefore the fame materials
under the fame circumftances of heat, may
poflibly undergo fomewhat of a fimilar de-
compofition even during animal life. As
this fubje&, however, is entirely confined to
the regions of conjefture, and not conneted
with our prefent inquiries, we fhall take no
further notice of the ultimate decompofition
of water.

Of all the clafles of natural bodies, there are
none into which water enters fo largely as a
conftituent part, as thofe of the vegetable and
animal kingdoms. Thele are peculiarly dif-
tinguifhed, in a chemical view, from the mi-
neral kingdom, by poflefing a firucture re-
markably liable to decompofition, and in
which the quiefcent affinities are never fo ad-
jufted, that the conflituent parts of their
bodies can, for a moment during life, remain
at reft without forming new compounds.
Moft minerals will continue for ages unal-
tered, when protected from external chemical
agents; but an animal or vegetable is at no
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of folubility of the various materials of the
circulating fluid in the water which holds
them fufpended, and the extent to which fimple
chemical afiinities would a&t independently
of the circumftance of lite, which appears to
produce regular and important changes in a

- manner, and according to laws, to the expla-

nation of which natural philofophy is inade-
quate. Something, however, of the chemical
conftitution of the fluids of the animal body
we are already acquainted with, and thefe
fa@s illuftrate the high importance of the
aqueous fluid, and the large fhare which it
fupplies of all the circulating juices. Thus
we know that the blood is a very compound
liquid, confifting of animal gluten or the co-
agulum; of red globules, the nature of which
we are but little acquainted with ; of animal
albumen which is feparable from the ferum
by heat; of animal-gelly which is eafy of
folution s of a number of falts of the muriatic
and phofphoric kinds; but laftly and chiefly,
of a very large qu:mtityl of water, which en-
ables the other contents to affume the fluid
ftate, and to circula-: freely through very mi-
nute canals, .This quantity varies at different
C
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times, but on an average is eftimated by
Haller at nearly three-fourths, or as go to 128,
or fometimes 103 to 128. Not only the
quantity of the refpetive contents varies, but
probably the ftate of the ingredients, and the
circumftances of folution. So it is found, that
the proportion of coagulum is greater in robuft
high-fed perfons, than in the weakly and ill-
fed; and greater in general in the warm, than
in the cold blooded animals. The propor-
tional quantity of falts has not been fo well
afcertained ; attention having been rather paid
to their fenfible or fuppofed qualities, fuch as
thofe of acrimony, alcalelcency, and the like.
The circumftances of folution deferve fome
notice in a chemical point of view. Of the
contents of the blood, fome, fuch as gelly and
faline matter, are eafily foluble in water;
others, fuch as albumen and gluten, probably
with much more difficulty ; and the latter is
rather fufpended than truly diffolved, as it coa-
gulates when at reft, even in the body, as Mr.
Hewfon has obferved, and without diminution
of temperature, or expofure to air. This pro-
perty, the fame ingenious phyfiologift found
to be retarded by the violent ation of circu-
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lation, and thus fatisfatorily explained the
buffy coat on inflamed blood, which had been
erroneoufly imputed to infpiflation from a
lofs of the watery parts.

Water is that part of the blood which ap-
pears to be the leaflt amimalized whillt per-
forming the round of circulation, the lofs of
which feems to be the eafieft to bear, and to
admit of the readieft fupply ; but as there is
an ample provifion in the excretions, for car-
rying off whatever portion of this fluid is
fuperfluous, we may reafonably fuppofe that
there is little danger, in health at leaft, of an
excefs in this moft innocent of all the izge¢/fa.

The two moft abundant excretions are the
perfpiration and urine, and in thefe the aque-
ous ingredient predominates ftill more than in
the circulating mafs. Infenfible perfpiration
is little elfe than pure water, with a very
minute quantity of falr, and ftill lefs of animal
matter, {o little indeed, as only to be detected
by the fmell. The liquor that moiftens the
cavities of the body is nearly of the fame na-
ture. The animal matter appears to increafe
when the perfpiration becomes violent and

fenfible, and the odour proportionally fironger,
&%
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it bears to the other ingredients, or the degree
of temperature and force of ation to which
the whole has been expofed, which will in-
creafe or diminifh the true folvent power of
this liquid; and pdﬁ'i-bly too, on the order in
which the other contents have been prefented
to it. This laft circumftance has been but
little attended to by phyfliologifts, and yet as
we muft fuppofe that the laws of chemical
affinity are not entirely fuperfeded by the liv-
ing powers, it is certainly probable that the
order of folution of +'c different contents of
the common animal # ' may in fome de-
gree affet the refpeftive proportion of the
fubftances diffolved.

It is not only in the animal; and ftill more
in the vegetable fluids, that water appears the
mo(t abundant ingredient, but even the folids
of both thefe natural produtions are found,
when diforganized, to have been compofed
moft largely of aqueous fluid, but altered in
its texture, and deprived of its property of
fluidity, by the union of a very {fmall portion
of other matter, aflifted by the gradual procefs
of growth and evolution from an organized
body. The experiments of Van Helmont,
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Tillet, and others, have abundantly proved,
that by far the greater part of the nutrition
of vegetables, is the water which they abforb
from the earth through the pores of their
roots, and that by fubmitting them to diftil-
lation, they arc again refolvable for the moft
part into water. Some plants contain much
more of this fluid than others, the aquatic
more than thofe that grow on a dry foil, and
in general all young plants more than thofe
that are advanced in growih. The folid wood
of trees is indeed compnfed of a confiderable
quantity of carbona~ous, earthy, and faline
matter, and this is increaling with age ; but
even the drieft and moft compaét wood, {fuch
as the heart of oak, when converted into
charcoal, lofes during the procefls full three-
fourths of its weight, which is almoft entirely
pure water (2). The willow and other aquatic
trees, though their wood exhibits a pretty firm
texture, contain only about a fourteenth part
of their weight of folid matter, all the reft be-
ing refolvable into water.  Grafs lofes in dry-
ing into hay, about two-thirds of its weight,
and even the dryeft hay, if fubmitted to diftil-

(a) Watfon's Chemical Effays.
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lation, yields two-thirds of its weight of pure
water (6). As the animal folids are all
formed out of vegetable matter direétly or
indirectly, we might conclude a priori, that
the aqueous fluid, the principal component
part of vegetables, would alfo enter largely
into the compolition of animal fubftances; and
this is found to be the cafe by actual experi-
ment.

It appears to be a diftinguithing mark of
organic matter, that in it, a vaft proportion of
mere water is capable of being fo intimately
united with other fubftances as to lofe that
fuidity, which, in its uncombined ftate, it
aflumes at a temperature above the freezing
point ; and of giving that peculiar elafticity,
flexibility, and cohefion, which are {o neceflary
to a body that is to poffefs the powers of loco-
motion, or at leaflt to be furnithed with a
{yftem of veflels in which a conftant re-action
of parts and perpetual internal movements
are going on, without deftroying that juxta-
pofition which is neceflary to an organic
ftruture. A mineral, a fimple faline body,
or, in fhort, any {ubftance that is not an im~

(¢) Kirwan on Manures,
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CHAPTER 1L

ON THE FOREIGN CONTENTS OF
MINERAL WATERS.

ATTEMPTS to fubjeét to analyfis the
various mineral {prings, muft foon have fol-
lowed their introduion into medicine, ef-
pecially thofe that poffeffed any remarkable
fenfible properties; and accordingly, many
very eminent chemifts have direéted their
attention to this obje&. Here, however,
a very great difficulty prefented itfelf to the
chemifts of every time, down to the period
immediately preceding the introdu@ion of
the modern fyftem of chemiftry, which was
the great volatility of the moft a&ive con-
tents in many of the moft curious and power-
ful waters, which efcaped in the ftate of
gas, during the evaporation neceflary to ex-
hibit in a folid form the faline and earthy
particles that were held in folution. The
elcape of thefe gafes could not but be no-
ticed; and even fome of their chemical pro-
perties, as that of acidity in fixed air, and
the fulphurcous nature of hepatic air; and
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. Water is found throughout the earth in
every degree of purity except the higheft,
for fuch is never procured except by artificial
diftillation, as all natural waters are conftantly
coming into conta& with fome fubftance,
which they can either diffolve or hold fuf-
pended. Of thefe fubftances, which form
the foreign contents of natural waters, feveral
are gafeous, or, more properly fpeaking, they
are fimply liquid, when diflolved in the
water; but on expofure to heat, or often
merely to air, they readily feparate from this
fluid, afflume the form of a gas, and mix
undiftinguifhably with the atmofphere. It is
to be obferved, that all the gafeous contents
are expelled by boiling for about ten minutes,
and almoft all give very perceptible fenfible
properties to water, when in confiderable
proportion.

Of thefe the firft to be mentioned is,

1.—Common or atmg@b:rfmi air.

Water very readily diflolves at a moderate
temperature a {fmall portion of this air, but parts
with it at either the boiling or freezing point.
The {fame happens in part, when the preflure
of the atmofphere is removed by means of the
air-pump, Moft natural waters contain z
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imall quantity of common air, but feldom
more than - of their bulk, as Bergman ob-
ferves, This air is indeed for the moft part
compofed of rather a large proportion of
oxygen than that of the atmofphere, and it
is by means of this, that the refpiration of
fithes is carried on through the medium of
their gills; whence thefe animals perifh from
fuffocation in water that has been frefhly
boiled or diftilled, or that is impregnated with
a non-refpirable gas. Water that has been
deprived of its air, {foon regains it by fimple
expofure to the atmofphere. Air gives a fenfi-
ble tafte, or at leaft impreflion, on the tongue,
when united with water, for it renders this
liquid more frefh tafted and brifk; and when
expelled, the water has a flat infipid tafte,
and has long been under difrepute for lying
heavy on the ftomach*, and even producing
fcrophulous tumours and obftru@ions.

* There can be little doubt but that this opinion arofe from
the fuppofed levity which air gave to water when united with it,
which has been an opinion handed down from the time of Hip-
pocrates; and therefore that water, deprived of air, was adually
heavier, and hence more liable to form obltruétions. This is one
of the many prejudices that have been removed by actual expe-
riments; for of all waters, that which has the leaft fpecific gra-

vity, is perfedtly pure diftilled water, which is as free from
gafeous as from folid contents.
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ber of mineral waters, and the difcovery of
1its chemical properties has cleared up a great
many difficulties that flood in the way of
former chemifts. Water, at a moderate tem-
perature, will readily take up its own bulk
of carbonic acid gas, and becomes thereby
bright and fparkling to the eye, acidulous
and gently pungent to the tafte, and fends
off numerous bubbles when fhaken or mo-
derately heated. Water thus acidulated, or
even long before it acquires thefe fenfible pro-
perties, is capable of diffolving feveral earths,
elpecially lime and magnefia, and a few me-
tals, of which iron is the only one that ig.met
with in the medical fprings. The adhefion
of the carbonic acid to the water is very
weak, fo that it may be all driven off in a
gafeous form by boiling for about a quarter of
an hour; and whilft the acid gas is flying off,
the earths or iron which it had diflolved, are
gradually precipitated in a pulverulent form ;
the former as a white powder, the latter as a

~ light brown ochre. Water, flrongly acidu-

lated with carbonic acid, fometimes exerts a
kind of intoxicating power, when largely

drank. It proves fatal to fithes and fome in-
D
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{e@s, in the fame manner as an atmofphere of
fixed air fuffocates other animals. The tefts
for this acid when diflolved in water, are lime
water, litmus tinCture, and fometimes the
ftronger mineral acids. The lime is imme-
diately precipitated out of lime water in the
form of chalk, by the carbonic acid, but an
excels of this acid re-diflolves the lime; and
therefore to apply this teft, the lime water
fhould be in equal quantity with the acidu-
lated water. Tin&ure of litmus, diluted fo
as to be of a faint blue, is reddened by this
water as by every other acid; but to prove
that the rednefs is produced by the carbonic
acid, the water fhould occafion no change of
colour after it has been boiled, and the car-
bonic acid expelled*., Laftly, any of the
fironger acids, (the fulphuric for inftance) will
produce copious bubbles of air when dropped
into water that contains much carbonic acid.

* The test by litmus is very delicate. If a very little of this
colowring liquor, diluted to a faint blue, be agitated in a large
phial previoufly filled with air from the mouth, the blue will be
fenfibly changed into a faint red, as will appear by comparing it
with another portion of the fame litmus liquor referved for com-
parifon: yet the air expelled from the lungs is npt estimated to
contain in general more than § or 6 per cent, of carbonic acid.
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pecially thofe of lead, filver, and mercury ;
and blackens the furface of reguline filver or
mercury, when they have been immerfed for
feveral hours. It forms a yellow precipitate
with the folutions of arfenic. Thefe changes
on metallic furfaces or folutions, are owing
to the union of the fulphur with the metal,
and they are ufed as the moft accurate tefts
of the prefence of this gas. A few drops of
ftrong nitrous acid, poured into this hepatic
water, at once reprefles the offenfive {mell,
renders the mixture more turbid, and caufes
the {fulphur to be gradually depofited. The
oxygenated marine acid has the fame effed,
but if added to excefs, it acidifies the {ulphur,
and thus, inftead of fulphur being depolfited,
fulphuric acid is produced, The adhefion of
the fulphur to the hydrogen and water is very
weak ; for, hepatic water becomes turbid,
lofes its {mell on expofure to air, or partly if
kept clofely corked, and pure fulphur is de-
pofited. This is the origin of the fulphure-
ous pellicles that are found in the channels in
which this water Hows, or lining caftks and
other veflels in which it is ufually conveyed.
Water, when heated to 80° or 9o°, can with
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difficulty be made to diffolve any of this gas;
and hence, to procure it for the purpofe of
afcertaining its quantity, it fhould be received
over warm water. Several hot {prings contain
this gas in abundance, and it is often found in
conjunction with carbonic acid. When taken
internally, the fulphureous particles feem to
pervade the whole fyftem, and even will, in

time, tarnith any filver that is worn in the
pocket.

5—dzotic Gas, or Pblegiflicated Air.

The exiftence of this fubftance, in combina-
tion with a few natural waters, has been fully
afcertained by fkilful and accurate chemifts.
It 1s always, however, found only in a {mall
quantity, as water exerts but little {olvent
power over this gas. Its adheflion to water
appears to be loofer than that of any other
gafeous body, for it is readily expelled on
the firft impreflion of the heat ufed to collect
acriform fubftances from mineral waters. In
fome {prings that contain this gas, a large
quantity of it comes up along with the water,
rifes through it unmixed, and may readily

be colle€ted by any inverted veflel held over
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CALCAREOUS SALTS.

Lime is, of all the earths, that which is moft
generally contained in mineral waters of almolt
every defcription; for there are few {prings
which, during fome part of their fubter-
ranean courfe, have not an opportunity of
coming in conta&t with calcargous earth, and
there is none which appears to be fo readily
foluble in a variety of menftrua. There are
three calcareous {alts which are chiefly found
in mineral waters, the carbonat, fulphat, and
muriat of lime, formed by the union of this
earth with the three refpective acids, the car-
bonic, fulphuric, and muriatic, which, in fa&,
are the fole acids, or nearly fo, that are met
with in natural {prings.

6.—Carbonat of Lime.

The circumftances of the folution of lime
in the carbonic acid, deferve fome attention.
Lime, in its pure ftate, is readily and com-
pletely foluble in about 7co times its weight
of water, at the temperature of 60°, forming
common lime water : the fame earth, when
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fully faturated with carbonic acid, is alfo
equally foluble in water; but when only
partially faturated, it remains entirely info-
luble, and, in this ftate, it forms the folid
carbonat of lime, or chalk. 'This is the
ftate to which lime fpontaneoufly tends
when expofed to the air in either folution ;
in the one, by abforbing carbonic acid from
the atmofphere, in the other, by giving off
into the furrounding air its excefs of this
acid ; and in either cafe the carbonat of lime
is precipitated as chalk. The fame happens
when carbonic acid is added in any way to
lime water, as when lime water is added to a
carbonated folution of lime. Water, con-
taining any quantity of carbonic acid, will
diffolve as much chalk as is equal to the
weight of the acid, if the latter be in confide-
rable proportion to the water, but will diffolve
about twice as much, if the water be but
weakly impregnated with this acid, as Kirwan
obferves. This is one fource of hardnefs in
waters, but is readily got rid of by boiling,
which drives off the excefs of carbonic acid,
and thus caufes the chalk to be precipitated ;
hence the earthy cruft, or furr, on kettles in
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which hard water has been boiled for a nums-
ber of times. Some natural waters contain
an unufual quantity of this calcareous eartn,
which is rapidly depofited as foon as they
become expofed to the air, and thereby give
an earthy lining to every tube through which
they flow, and encruft with the fame material
every fubftance that accident or defign may
put in their way. Of this kind are the va-
rious petrifying {prings, that form part of
the natural curiofities of feveral mountainous
diftricts, and have been applied to ufe in a very
ingenious manner at the baths of St. Philip,
in Tufcany, («) and ftill more extenfively at
Gualecavelica, in Peru. The tefts of carbonat
of lime diflolved in water, are not quite
decifive, except recourfe be had to boiling
the water, and examining the nature of the
precipitate which is thereby produced. The
moft delicate re-agent for this carthy falt, is
Brazil wood, the bright red of which is chang-
ed to a blue; but the fame change is produced
by any alkali. Syrup of violets is likewife ren-
dered green by this falt, as well as by alkalies.

{2) For a very interefling account of this manufadture, fee the
Journal de Phyfique, for 1776,
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n.~Sulphat of Lime, Gypfum, or Selenite.

This is one of the commoneft of all the
earthy falts that are found in natural fprings,
and generally accompanies every faline fub-
ftance except where there is an excefs of
alkali. It is almoft invariably found in con-
junétion with carbonat of lime, and hence,
the calcareous depofitions, petrifations, and
the like, frequently contain a fiall admixture
of felenite,

Sulphat of lime is a falt very fparingly fo-
luble in water, requiring 500 times its weight
of that fluid for its folution, and gives it very
little tafte, but imparts that rough and harfh
feel to the fingers and tengue, which cha-
rallerifes the infipid bard waters. This quality
of hardnefs is very inconvenient in domeftic
purpoles, as the felenite decompofes or curdles
foap, owing to a mutual {feparation of the ingre-
dients of each; the oil of the foap uniting with
the lime into curdy infoluble flakes, and its
alkali combining with the fulphuric acid. Se-
lenitic waters are, however, in general, clear
and well tafted, When fuch a water is eva-
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porated, the earthy falt gradually falls to the
bottom in the form of grey fcales, in propor-
tion as the water which held it in folution is
diflipated; but mere boiling will not produce
this precipitation, as it does with carbonat of
lime. Hence it is, that hard waters which have
been employed for moft culinary purpofes, for
making tea or brewing malt liquors, remain
equally felenitic after thefe procefles as before.
Sulphat of lime is not certainly detected by
any fingle teft; but its component parts, lime
and the {ulphuric acid, may be afcertained fe-
parately by diflerent re-agents. Every earthy
falt will curdle foap, but when an infipid
water produces this effe&, we may in general
infer the prefence of fulphat of lime; almoft
all the other earthy falts having a very fenlible
tafte. Spirit of wine, which will precipitate
every falt with the fulphuric acid out of the
water in which it is diflolved, if fufficiently
concentrated, poflefles this power to a remark-
able extent with fulphat of lime; for, as
Kirwan obferves, it will immediately preci-
pitate one grain of this earthy falt out of 1000
grains, or about two ounces of water; and
therefore this is a teft of confiderable delicacy.
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8.—Mauriat of Lime.

The falt produced by the union of lime
with the muriatic acid, is found in a great
variety of fprings, efpecially in the brine
fprings, where it is a troublefome ingredient,
It is bitter to the tafte, very foluble both in
water and {pirit of wine, and very deliquef-
cent. It is almoft always accompanied with
falt, from which it is with difficulty feparated
in manufadturing this article. The great
bitternefs of fome falt waters, fuch as thofe of
the Dead Sea, is owing to the muriats of
lime and of magnefia, and not to bitumen,
as was erroncoufly fuppofed. Muriat of
lime is not difcoverable with certainty by any
fingle teft,

In all the falts with the bafis of lime, this
earth is precipitable from any combination by
the oxalic acid, or acid of fugar. This acid
unites with the lime, and forms a compound,
which, being nearly infoluble in water, falls
to the bottom of the liquor, and by collecing,
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drying, and weighing this precipitate, the
weight of the pure lime may be inferred.
Lime is not precipitated from its acid folu-
tions by pure ammonia, which is an impor-
tant circumitance in analyfis, as it is thereby
diftinguifhable from magnefia and aluminous
earth, which are both feparated from their
acids by cauftic volatile alkali. But the mild
or carbonated ammonia, will decompofe all
the earthy falts by double affinity, the alkali
uniting with the acid of the earthy falt, and
the carbonic acid with its earth; and as the
cauftic ammonia is highly difpofed to attra&t
carbonic acid from the air, when ufed as
a re-agent, it fhould be mixed in a phial
with the folution to be examined, and clofely
corked.

MAGNESIAN SALTS.

Magnefia is an carth that is found almoft
as widely diffufed in the mineral waters
of different countries as lime is, but ge-
nerally not in fuch quantitiecs. We have
no inftance of magnefian depofitions from



44

fprings, to an extent nearly equal to the
calcareous. Magnefia is found in union
with the {ame acids as lime, and fome of the
falts of the one, refemble much in fome pro-
perties thofe of the other.

g.—Carbonat of Magncfia,

Water, faturated with carbonic acid, is ca-
pable of diffolving +i5 of its weight of the
pulverulent carbonated magnefia, and hence
the {olubility of this earth is greater than that
oflime. Magnefia, even in the folid ftate, when
fully faturated with carbonic acid, is foluble in
water without any excefs of this acid. Hence
it is, probably, that this earth is not fo readily
{eparable from water by mere boiling, as lime,
but continues to be depofited in minute quan-
tities during the whole procefs of evaporation.
It is always accompanied with carbonated
lime in natural waters,” and hence the firft
cbullition of this water for a few minutes,
precipitates all the lime, and the greater part
of the magnefia. Carbonated magnefia pro-
duces the fame change upon Brazil wood and
fyrup of violets as carbonated lime.
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10.—Sulphat of Magncfia, Epfom Salt, or
Bitter Purging Salt.

The moft important of the magnefian
falts, is formed by the union of that earth
with the fulphuric acid. This falt is readily
foluble in water, but not in {pirit of wine,
is cryftallizable but fomewhat deliquefcent,
has a ftrongly bitter and faline tafte, and
in a moderate dofe proves purgative. It was
firlt difcovered in a well at Epfom, whence
its name ; and has been found in a great va-
riety of faline fprings, almoft always combined
with Glauber’s falt and felenite, often with a
chalybeate, and frequently in {uch quantities
as to render the water that contains it fenfibly
purgative in a moderate dofe. Almoft all the
natural purging waters owe their property to
this {alt combined with fulphat of foda. Sul-
phat of magnefia abounds in many parts of
Spain and Bohemia, but the large quantity of
this falt that is ufed in medicine, either as a
purgative, or in the preparation of common
magnefia, is prepared from the refufe falt of
fea water, after the common falt has been ex-

E
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produced by the fpontaneous decompofition
of aluminous pyrites (a natural union of ful-
phur and aluminous earth), and as this earthy
mixture is generally combined with iron
pyrites, any {pring of water that flows in the
neighbourhood, will hence contain both alum
and vitriolated iron. It fhould be remarked,
that the term aluminous has often been applied
indifcriminately to any very hard water, which
has a harfh tafte, and readily curdles {oap.

ALKALIES.

Of the three alkalies, there is but one,
the mineral alkali, which is at all abundant
in mineral waters, either in combination with
a fixed acid, or with the carbonic. It is only
in the latter cafe that it fhews alkaline pro-
perties to the tafte,and with different re-agents.

13.—Carbonat of Seda, Natron,
or Mild Mineral Alkali.

This alkaline falt is found very partially,
but fometimes in vaft quantities, The molt
remarkable waters that contain this alkali
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termined by faturating it with an- acid of
known ftrength, and eftimating the quantity
neceflary for that purpole.

14—Carbonat of :fm.umﬂfﬂi, or
Mild Volatile Alkali.

This alkali is likewife met with in a few
fprings, though very rarely. It is fufpected
to originate in all thefe cafes from fome
decompofed animal or vegetable matter ; and
this is very probable, as all the ammonia
which is procured artificially, has its origin
from the vegetable, or, more efpecially, the
animal kingdom. Carbonat of ammonia is
feldom contained in any water fo largely as
to be immediately perceptible to the fenfes,
or even to chemical tefls ; but as it is readily
volatilized by a moderate heat, it may be
brought into a concentrated form by boiling
any water in which it is diffolved, when the
ammonia rifes along with the firft aqueous
vapour, and is entirely condenfed in the firft
portion that is diftilled. This will then give
the ufual tefts of the volatile alkali, fuch as
precipitating a folution of fulphat of copper,
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the tongue. It cryftallizes with great eafe
by evaporation and fubfequent cooling, and
is a falt which is for the greater part readily
{feparable from water. As it is often found
in conjun&ion with fulphat of magnelfia, and
cryftallizes at the fame time, thele two falts

are not eafily procured in a feparate ftate.

16.—Muriat of Soda, Common or culinary
Salt.

This falt, of all others the beft known, and
moft extenfively employed, is alfo one that is
the moft univerfally and largely diffufed over
every part of the globe. Befides the immenfe
ftorchoufe for this falt in the waters of the
ocean, it is found in a more concentrated {o-
lution in various lakes and brine fprings, and
in vaft folid mafles on the fhores of different
lakes, or many fathoms benecath the furface of
the earth in beds that are worked as mines. In
moft of the common {prings however, or even
in thofe that are ufed medicinally, the muriat
of foda is not found in nearly fo large a pro-
portion as in fea water, and therefore in thefe
it is only a falt of inferior confequence, Com-
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which is very perceptible, even where the
proportion of iron is fo {mall as hardly to be
eftimable by any chemical procefs. There
are two folutions of this metal which are met
with in mineral waters, that in the carbonic and
the fulphuric acids, and fometines the fame
water holds both thefe falts in folution.

17.—Carbonat of Iron.

Water, well faturated with carbonic acid,
will diffolve about +s55 of its weight of
iron, as Bergman obferves; but, for this ef-
fect, it is neceflary that the iron thould be
in the reguline ftate, or at leaft {o little oxy-
dated as to be fill magnetical. Iron is fel-
dom met with under this form, compared to
the frequency with which it occurs as a
perfe oxyd: otherwife, if the latter were
equally feluble with the former, almoft every
natural water would be a chalybeate. The
carbonated chalybeates are in general perfectly
clear when frefh from the {pring, but the af-
finity of the carbonic acid is fo fmall, that
they foon grow turbid when expofed to the
air, and gradually depofit a fine ochre, or car-
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bonated oxyd of iron, which partly precipi-
tates to the bottom of the veffel in which the
water is contained, amd partly {wims on the
furface in the form of a fine iridefcent pellicle.
The water is by this means entirely freed
from every particle of iron, and will no longer
indicate this metal by the moft delicate tefts.
This feparation likewife occurs, if the frefh
water be kept in a bottle only half full, or
carclefsly corked. The walls of every chaly-
beate well, and the channels through which
the water flows, are alfo lined with the fame
oxyd, forming a very good indication of the
nature of the fpring. The ochre; when ana-
lized, is found to be compofed of iron, oxygen,
carbonic acid, and water. An artificial {olu-
tion of iron in carbonic acid (firft noticed by
Mr. Lane, and which cleared up every doubt
on this fubject) may be very readily made, by
agitating for a few minutes, iron wire or filings
in a bottle filled with water faturated with
this acid gas; and this folution is a perfect
imitation of moft of the fimple natural chaly-
beates, Cautftic alkalies feparate the iron in-
tirely, but the acrated alkalies re-diffolve a part
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of the precipitated oxyd, as Bergman obfetves,
and thus the exiftence of carbonated iron, and
carbonated alkali in the fame water, are not
incompatible. The carbonated chalybeates
are by far the moft frequent, and the iron is
readily difcovered by the tefts of gall-nuts in
any form, and the prufliated lime or alkalies.

18.—Sulphat of Iron, or Green Vitriol.

This falt which is not very unfrequent
in mineral waters, though much lefs com-
mon than the laft mentioned chalybeate, is
the natural product of the fpontaneous de-
compofition of martial pyrites, and is pro-
cured largely from this ore for the purpofes
of manufacture. Sulphat of iron, when cryf-
tallized, has a fine emerald green colour, a
ftrong chalybeate aftringent tafte, rather ef-
florefces in the air, and is eafily foluble in
water. There is one circumftance regard-
ing this falt which deferves notice, as it
explains the nature of this fpecies of chaly-
beates. Iron when in folution with different
acids exifts in two degrees of oxygenation,
but when in the loweft degree, it has a ftrong
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The prefence of the fulphat of iron in any
kind of chalybeate water, is deteted by its af-
fording a purple or black precipitate with any
folution either watery or {pirituous, of the gall-
nut, or any vegetable aftringent. The colour
of the precipitate, and the time that it requires
to be formed, are likewile in fome degree tefts
of the quantity of iron; for if it is but fmall, the
colour is only a light purple, is fome minutes
before it appears, and never reaches a full
black by long ftanding. Where the propor-
tion of this metal is very fmall, it is often ne-
ceflary to ufe a piece of the gall-nut, or what
is better, of the concrete acid of galls, inftead
of any folution. Alkalies or lime, united with
the acid of Pruffian blue, are likewife very
delicate tefts of iron, by affording a blue pre-
cipitate ‘'when any afcertainable quantity of
this metal is prefent. But little iron is con-
tained even in the ftrongeft of the chalybeate
waters, and yet there is no proportion, how-

ever {fmall, which is not perceptible to the tafte,
when there is fufficient to be mdlcatcd by
any of the chemical re-agents. '
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to it. So, the bitumen of fome chemifts
was a vegetable extractive matter, which was
imagined to give the fulphureous odour to
thofe waters in which fulphur in fubftance
was not to be deteted, and which effe&t is
now known to be produced by fulphurated
hydrogenous gas, as has been already men-
tioned. The bitumen of other chemifts, was
that which gives the bitter naufeous tafte to
fea water and many brine {prings, which is
in fat owing to the muriats of lime and mag-
nefia.  The proper bituminous fubftances are
mineral inflammables, which are in no way
foluble in water by themfelves, and which,
by combuftion, are chiefly refolved into car-
bonated hydrogenous gas. Petroleum, amber,
pit-coal, and the like, are of this {pecies. A
few natural fprings of petroleum are known,
and along with thefe, fprings of water fome-
times rife, but thefe two fubflances do not
apparently mix, the former being found float-
ing on the latter. If ever bitumen enters into
the compolfition of a mineral water, it is pro-

bably through the medium of an alkali, form-
ing a kind of foap.
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a fpontaneous depofition from this fingular
fpecies of mineral water. In thefe waters,
the filex is accompanied by a fmall excefs of
{foda, but not enough to be at all equal by
itfelf to the folution of this earth. Siliceous
earth has alfo been found in other waters,
though in much lefs quantity; but its {olution
in water 1s a natural procels, which is one
that art cannot imitate with any fuccefs. "The
prefence of filex is only afcertained by eva-
porating the water to drynefs, and treating
the reliduum with water, and different acids,
till every thing is taken up that is foluble in
thefe menftrua. What remains is filex, which
is. diltinguifhed by fufing on the blow pipe
with carbonated foda into a perfeét glafs.

22.—Alumine, or Pure Clayey Earth.

This earth is entirely infoluble in pure wa-
ter by any artificial means, and appears to be
equally fo, by any natural procefs. Owing,
however, to the great finenefs of its particles,
and the quantity of water with which it com~
bines, it remains very long fufpended, gives

a milkinefs and opacity to water, and a fmooth
F 2
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uné&uous feel, and requires a long filtration
to be entirely feparated. Clay, when baked,
lofes its diffufibility in water, becomes harfh
to the feel, and materially altered in its pro-
perties.

- s T

The various earths, metals, alkalies, and
acids, along with their feveral combinations
which have been enumerated, form the moft
important of what may be confidered as the
proper foreign contents of mineral waters, or
thofe with which the water becomes impreg-
nated when flowing beneath the furface of
the earth. When they flow within a channel
over the furface of the ground, they often
become much changed in their chemical com-
pofition, lofing fome of their contents by
evaporation, others by flow depofition, or by
being decompofed through the influence of
the light and air. At the fame time they often
acquire new contents, which are furnifhed
by the foil over which they flow. Thus the
fireams which pafs over a country covered
with vegetable matter, or which water large
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inches, thefe points are made ufe of as the
ftandard ones for thermometrical divifion ; and
its {pecific weight being always the fame under
like preflure and temperature, it is employed
for the comparative ftandard of fpecific gravity.

Pure diftilled water can only be procured
from a water which contains no volatile mat-
ters that will rife in diftillation, and continue
ftill in union with the vapour when condenfed.
Many {ubftances are volatile during diftilla-
tion; but moft of the gafes, fuch as common
air, carbonic acid, and the like, are incapable
of uniting with water at a high temperature :
other bodies, however, fuch as vegetable el-
lential oil, and in general much of that which
gives the peculiar odour to vegetable and ani-
mal matter, will remain in water after diftil-
lation. So, the fteam of many animal and ve-
getable decotions has a certain flavour which
dillinguithes it from pure water, and the
aqueous exhalation from living bodies, which
1s a kind of diftillation, has a fimilar im-
pregnation,

To obtain diftilled water perfeitly pure,
much ftrefs was laid by former chemifts on
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repeating the procefs a great number of times;
but it was found by Lavoifier, that rain water
once diftilled, rejecing the firlt and laft pro-
ducts, was as pure a water as could be pro-
cured by any fubfequent diftillations.

Diftilled water appears to poflefs a higher
power than any other, as a folvent of all ani-
mal and vegetable matter, and thefe it holds
in folution, as little as poflible altered from
the ftate in which they exifted in the body
that yielded them. Hence the great prac-
tical utility of that kind of chemical analyfis
which prefents the proximate conttituent parts
of thefe bodies, and which is effeCted parti-
cularly by the affiftance of pure water. On
the other hand, a faline, earthy, or otherwile
impure water, will alter the texture of fome
of the parts, impair their folubility, produce
material changes on the colouring matter, and
become a lefs accurate analyfer, on account of
the admixture of foreign contents.

Diftilled water is feldom employed to any
extent in the preparation of food, or in
manufactures, on account of the trouble of
procuring it in large quantitics ; but for pre-
paring a great number of medicines, and in
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almoft every one of the nicer chemical pro-
ceflfes that are carried on in the liguid way,
this water is an eflential requifite.

The only cafes in which it has been ufed
largely as an article of drink, have been in
thofe important trials made of the pratticabi-
lity of procuring it by condenfing the fteam
of fea water, by means of a fimple apparatus
adapted to a fhip’s boiler; and thefe have fully
fhown the eafe with which a large quantity
of freth water, of the pureft kind, may be
had at {ea, at a moderate expence ; whereby
one of the moft diftreffing of all wants may
be relieved. There are one or two circum-
ftances which feem to fhew that water, when
not already loaded with forcign matter, may
become a folvent for concretions in the uri-
nary paflages. At leaft we know that very
material advantage has been derived, in thefe
cafes, from very pure natural fprings, and
hence a courfe of diftilled water has been re-
commended as a fair fubje&t of experi-
ment (a/.

(a) 8ee Heberden in the Medical Tranfadtions, vol. I
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2 —Rain Water.

The next in purity to diftilled water, is
that which has undergone a natural diftil-
lation from the earth, and is condenfed
in the form of rain. This is a water fo
nearly approaching to abfolute purity, as
probably to be equal to diftilled water, for
every purpofe except in the nicer chemical
experiments, The foreign contents of rain
water appear to vary according to the ftate of
the air through which it falls, The hetero-
geneous atmofphere of a {moaky town will
give fome impregnation to rain as it pafles
through, and this, though it may not be at
once perceptible on chemical examination,
will yet render it liable to fpontaneous change;
and hence, rain water, if long kept, efl-
pecially in hot climates, acquires a firong
{mell, becomes full of animalcula, and in
fome degree putrid. According to Margraaff,
the conftant f{}reign contents of rain water
appear to be {ome traces of the muriatic and
nitric acids; but as this water is always very
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number of {prings are cold ; but as they take
their origin at fome depth from the furface,
and below the inﬂuenﬂe.;}f the external at-
mofphere, theirtemperature is in general pretty
uniform during every vicifitude of feafon, and
always feveral degrees higher than the freez-
ing point. Others again arile conftantly hot,
or with a temperature always exceeding the
{fummer heat; and the warmth poffefled by
the water is entirely independent of that of
the atmofphere, and varies little, winter or
fummer.

One of the principal inconveniencies in
almoft every {pring water, is its hardnefs,
owing to the prefence of earthy falts, which
in by far the greater number of cafes, are
- only the infipid fubftances, chalk and f{ele-
nite, which do not impair the tafte of the
water; whilft the air which it contains, and
its grateful coolnefs, render it a moft agree-
able, and generally a perfectly innocent drink;
though fometimes in weak ftomachs it is apt
to occalion an uneafy fenfe of weight in that
organ, followed by a degree of dyfpepfia. The
quantity of earthy falts varies confiderably ;
but in general it appears, that the proportion
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fature. It is alfo excellently fitted for fea
ftore ; but it here undergoes a remarkable
fpontaneous change. No water carried to
fea becomes putrid fooner than that of the
Thames. When a cafk is opened after being
kept a month or two, a quantity of inflam-
mable air efcapes, and the water is {fo black
and offenfive as {carcely to be borne. Upon
racking it off, however, into large earthen
vellels (oil jars are commonly ufed for the
purpofe), and expofing it to the air, it gra-
dually depofits a quantity of black {limy mud,
becomes clear as cryftal, and remarkable {weet
and palatable.

The Seine has as high a reputation in
France, and appears from accurate experi-
ment to be a river of great purity (2). It

(a) See Parmentier fur les eaux de la Seine, a paperinferted in
the Fournal de Phyfigue for 1775. Some doubts having been
thrown on the falubrity of this water, the Faculty of medicine
appointed a committee of eminent chemiits to examine it. By -
their report it would appear, that the Seine water is purer even
than Briftol water, and more {o than the different {treams around
Paris, its tributaries. - It contains only § grains in the pint, of
foreign contents, which are chiefly felenite, calcareous earth,
mitre, and commen falt. Rain water was found to be purer than

@ 2
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might be expected that a river which has
pafled by a large town, and received all its
impurities, and been ufed by numerous dyers,
tanners, hatters, and the like, that croud to
its banks for the convenience of plenty of
water, {hould thereby acquire fuch a foulnefs,
as to be very perceptible to chemical examina-
tion for a confiderable diftance below the
town ; but it appears from the moft accurate
examination that where the flream is at all
confiderable, thefe kinds of impurity have
but little influence in permanently altering
the quality of the water, elpecially as they
are for the moft part only fufpended and
not truly diffolved ; and therefore mere reft,
and efpecially filtration, will reftore the wa-
ter to its original purity. Probably these-
fore, the moft accurate chemift would find
it difficult to diftinguith water taken up at
London, from that procured at Hampton-

Seine water frefh from the river, but lefs fo than Secine water once
diftilled.. There was no perceptibie difference between the wa-
ter taken up at Paris, and fome miles higher up, after the former
had been filtered. Mr. Parmentier obtained nearly the fame
refults with thofe of the committee,
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court, after each had been purified by fim-
ple filtration.

6.—Stagnant Waters.

The waters that prefent the greateft im-
purities to the fenfes, are thofe of ftagnant
pools and low marfhy countries. They are
filled with the remains of animal and vegeta-~
ble matter undergoing decompolition, and
during that procels becoming in part fo-
luble in water, t]lfi‘ﬂb}? affording a rich nu-
triment to the fucceflion of living plants and
infetts which is fupplying the place of thofe
that perith. From the want of fufficient-
agitation in thefe waters, vegetation goes on
undifturbed, and the furface becomes covered
with conferva and other aquatic plants; and
as thefe ftanding waters are in general thallow,
they receive the full influence of the fun, which

- further promotes.all the changes that are go-

ing on within them. The tafte is generally
vapid, and deftitute of that frefhnefs and agree-
able coolnefs which diftinguifh {pring water.
However, it fhould be remarked, that flag-
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nant waters are generally foft, and many of the
impurities are only fufpended, and therefore
{eparable by filtration ; and perhaps the un-
palatablenefs of this drink has caufed it to be
in worfe credit than it deferves on the {core of
falubrity, The decidedly noxious effects pro-
duced by the air of marfhes and ftagnant pools,
have been often fuppofed to extend to the in-
ternal ufe of thefe waters; and often, efpeci-
ally in hot climates, a refidence near thefe
places has been as much condemned on one
account as on the other, and in like manner
an improvement in health has been as much
attributed to a change of water as of air.

The quality of water is highly important
in a number of arts and manufa&tures, in me-
dicine and in domeftic ufe; and the effeéls
produced by fome of the foreign contents, are
more than might at firft be imagined, confi-
dering the {mallnefs of their actual quantity.
Several manufactures have acquired a fupe-
riority in particular places from an excellence
in the water employed in them; and, in ge-
peral, this is in proportion to its purity, but
{fometimes proceeds from an excefs in fome
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one of the foreign contents. It is efpecially
where water is ufed to extra& the foluble
parts of vegetable or animal matter, that its
degree of purity, in large manufatures, is of
confequence. The admixture of earthy neu-
tral or metallic falts, will in many cafes not
only alter the power of water as a folvent, but
will produce eflential changes on fome of the
fubftances when diffolved. Water, as M. Ber-
thollet obferves, affects the colouring matter of
vegetables by the falts which it contains. All
falts with an earthy bafis oppofe the folution
of colouring matter ; caufe various kinds to
precipitate in confequence of combining with
the earth, and render the colour deeper and
more full. Befides, the carbonats of lime and
magnelia precipitate their earth upon the ftuff,
during boiling, and prevent the accefs of the
colouring particles. Therefore the dyer thould
choofe foft water which is clear, without fmell,
and which does not curdle foft foap, Some of
the earthy falts are indeed ufed in dying, but
that is with the intent of altering and height-
ening particular colours. Hard water is alfo
improper for bleaching, as it curdles the foap
employed in that procefs, and the oily earth



Unable to display this page



85

ployed will vary, as well as its folution. Greew
vegetables and pulfe are rendered quite pale,
as well as tender, by boiling in foft water,
whereas in a hard water the colour is more
preferved and the texture lefs altered, becaufe
in the former cafe the colouring matter of the
vegetable is readily extratted by the men-
{truum, whilft in the latter, moare of it re-
mains, and is likewile altered by the chemical
action of the earthy or neutral falts. The

following fimple experiments will illuftrate
thefe falls.

Experiment.—To half a pint of cold {ele-
nitic water, and to the fame quantity of cold
diftilled water, were added, in {eparate veflels,
half a dram of green tea. After ftanding twelve
hours, the infulion in diftilled water was
higher coloured, more bitter than the other,
and ftruck a deeper black with muriated iron.
The felenitic infufion retained its earthy falt,
and gave a copious precipitate with muriated
barytes and oxalic acid ; and the leaves that
had been macerated in this water, had a harfh
feel, and were flill corrugated and not opened
by the infufion, whereas thofe in the diftilled

-
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water were foft, open, and yellow, like tea
leaves from which common tea has been
made.

Experiment, The fame experiment was
repeated as before, only that the tea was pow-
dered, and the different waters added boiling
bot. 'The felenitic infulion was now ra-
ther higher coloured than the other, and
equally firong of the acid of galls, for in each
{folution the blacknefs produced by muriated
iron appeared precifely the fame; it was taken
away by the fame number of drops of fulphu-
ric acid, and reftored by the fame quantity of
carbonat of potafh.

We fee therefore by thefe experiments,
that hard water is lefs powerful in foftening
the texture of vegetable leaves than foft water,
and that it is not able to exert its full effet in
heightening their colour till affifted by heat :
and alfo, that the gallic acid is equally well
extracted by hard as by foft water, when, by
raifing the temperature, the power of the
former as a folvent is fully exercifed.

Various methods have been fuggefted of
correiting certain defects of particular waters,
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and making them approach more nearly in
their properties to pure foit water.
- Both chemical and mechanical means have
been ufed with this intention ; but it is very
feldom that the former can be employed in an
adequate degree, without altering the rafte; and
thereby rendering the water unfit for drink=-
ing, though it may be ufeful for other pur-
pofes, All the earthy falts which would op-
pole the folution of foap, may be decompofed
by a mild alkali, which will caufe the carth
to precipitate, and the addition of fo much
alkali, and the converfion of an earthy into a
neutral alkaline falt, will not injure the folvent
powers of the water (¢). Simple boiling will
likewife foften thofe waters whofe hardnefls
confifts in mere carbonated earths, efpecially
the calcareous. As this expels the carbonic
acid, the earth fubfides. This however will
not remove felenite; and as moflt hard waters
contain both thefe calcareous falts, boiling is
only partially ufeful. Another and more ex-
tenfively applicahle methed is that of filtra-
(a) The afhes of fern or wormwood, which contain a
good deal of carbonat of potafh, are often ufed in various

parts of the country for {foftening hard water for the purpele
of wathing.



83

tion.. The principle of this procefs is, to
~caufe water that is foul, to pafs through the
very minute pores of any fubftance not of
itfelf’ capable of imparting any thing to the
water; and by this means every thing which
is imply fufpended in the liquor, but fo in-
timately diffufed as not to be feparable by
mere repofe, is detained in the filter, and the
-water pafles through clear and limpid. This
Is a procefs which is perfur}ned"largely within
the earth, and hence we find the pureft waters
to arife through clean fand or filiceous rock.
To imitate this natural procefs, nothing is bet«
ter than the porous free-ftone of which filter-
ing ftones are ufually made. Sand, clear
gravel, pounded glafs, and fimilar fubftances,
are equally fitted for this purpofe. Filiration
may be performed cither by caufing the water
to defcend by its own weight through a po«
rous {ubltance, or to afcend through it by .
capillary attraction. The latter method, where
it can be adopted, appears preferable. It is
to be obferved, however, that common fil- *
tration will not render water lefs faline, or
{eparate any thing that is truly diffolved,
but only what is'fufpended. I have faid
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common filtration, for it has been fuppofed
by fome, that {ea water when pafling vp
through a confiderable firatum of fand, may
be deprived of its falt, aq‘;i,_’ﬁell as the impu-
' rities which vifibly foulsit. It is certain that
in many places re:mi" .ably good frefh water
- is found by digging « few feet in the fand on
the fea fhore, at a very fhort diftance from
the high—wa.t’ér mark. This is the cafe at
Yarmouth on/the Norfolk coaft, and the wa-
ter procured from thefe wells, is purer than
any other that is found about the town; but
" there is no dire@ evidence that this is fea .
water filtered By afcent through the fand,
fince it may be well fuppofed to-be freth
water rifing from a greater diftance within
land, that has undergone the laft degree of
purification, by its pallage through the fine
clear fand of which the foil is compofed, for
a confiderable diftance off the fea thore.
Again, there are numberlefs inftances where
{prings of frefh water of great purity, unquef-
tionably arifing from the country higher up,
are feen clofe to the fea fhore. Thus at Scar-
borough, the haven is always left dry at low
water, and at that time a number of freth
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water fprings are deteGted pouring their con=-
tents on the beach which is left bare by the tide.
However the poffibility of fweetening falt
water by mere filtration be determined, there
is no method that we are yet acquainted with
of performing this v h fufficient eafe and
expedition, to be empic d for ordinary pur-
pofes. A turbid brine, by pafling through a
tub of clean fand, will run through perfeétly
clear, but quite as falt as before. It appears,
however, that an earth fufpended by car-
bonic acid, as for example, the carbonat of
lime, will in a confiderable degree be.fepa-
rated in the filter, owing to the very divided
furface of the water, by which much of this
acid will be diflipated; and thus a hard water
will fometimes be rendered fofter, as well as
clearer, by filtration,
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CHAPTER 1IV.

ON PARTICULAR MINERAL WATERS.

IN this chapter, I propofe to give an ac-
count of fomé of the celebrated mineral
iprings that are employed medicinally, efpe-
cially thofe of our own country, or which
are imported from foreign parts, and ufed
in this kingdom as medicines, and are of
acknowledged eflicacy and eftablifhed reputa-
tion. A complete hiftory of every circum-
ftance which is interefting to the fcientific
and medical inquirer relating to any mineral
water, embraces a number of particulars, all
of which contribute to give a clear idea of its
properties, and to determine the choice of the
invalid. .

The biffory of any celebrated {pring, the
firft difcovery of its remarkable powers, the
gradual fteps by which it has acquired a high
degree of fame, and the elegant baths or
other buildings which have contributed to its
convenience and embellithment, are particu-
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lars which are entertaining and often inftruc-
tive; and the fcientific reader will frequently
. find, thar it is only by flow degrees that the
efficacy of any mineral water in every fpecies
of difeafe to which it is applicable, has been
eftablithed ; as for inflance, where its ufe as
a bath long preceded its employment as an
internal remedy.

A collateral branch of inquiry nf con-
fiderable importance, is that of fite, under
which term may be included all that relates
to foil, general ftate of the atmﬂfpher::,
purity of air, and face of the country
around the fpot that is enriched by this
natural treafure; and which are circum-
ftances of no fmall confequence to the inva-
lid, fince the advantages of air, exercife, and
agreeable profpeés, in moit cales admirably
coincide with the general curative effeCt of
the fpring itfelf. Thefe advantages have often
given a delerved preference to one water over
another of equal medical pnwcrs, but placed

in a'lels favoured fituation. The fite of the
{pring itfelf, the ftrata of earth through which
it penetrates, and the nature of the foil out of
which it rifes into day, are alfo circumf{lances
more particularly connected with, and often.
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throwing much light on its chemical compo-
fition.

In examining the water itfelf, the fenfible
properties claim the firt notice, as by thefe
we are often able to form a pretty accurate
idea of the nature of its contents, efpecially
thofe to which the peculiar medicinal effects
are to be attributed. The appearance to the eye,
that is, whether fparkling or quiet, clear or
turbid, or with a flight thade of colour; and
elpecially the fafle, whether faline, chaly-
beate, or bitter ; and the /mell, whether fetids
fulphureous, or fcentlefs; all thefe are cir-
cumftances of great importance, and naturally
precede the chemical inquiries. The zempe-
rature, as determined by the thermometer, is
alfo particularly to be noticed, as it fometimes
forms the diftinguithing feature of a feparate
clafs of natural waters, and is independent of
chemical compofition. After the fenfible pro-
perties have been afcertained, the nature and
quantity of foreign contents are to be deter-
mined by accurate chemical analyfis, for it is
by this alone, that we can come to a certain
knowledge of the compofition of any mineral
fpring. Chemifts are in the habit of ufing

H
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two methods for the analyfis of waters; the
one, 'hy tefts or re-agents, which being added
to the fubje& to be examined, will produce
cither a change in colour, or more ufually a
turbidnefs, and precipitation of one or other
of its contents, generally in conjunétion with
a part of the re-agent ; the other, by evaporat-
ing the water to drynefs, and colleting and ex-
amining the gafeous and folid contents which
are feparated during the proeefs. Much praife
is due to feveral eminent chemifls of the pre-
fent day (among whom we may particularly
mention the Prelident of the Royal Irith So-
ciety, Mr. Kirwan) for improving and bringing
to great perfetion the analyfis by re-agents,
and efpecially by enabling the experimenter
to employ this method for afcertaining the -
quantity, as well as the nature of many of the
foreign contents of natural waters; and this
may prove of great convenience to the me-
dical inquirer, as he may hereby, without
much labour, gain a very accurate knowledge
of thofe fubftances which are peculiarly in-
terefting to him, and negle@ thofe which
merely concern the chemift. We muft not

- however intirely confine ourfelves to this
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method of analylis; but, where it is applicable,
it promiles great advantages on the ground of
expedition and convenience.

The foreign coatents of a mineral water
being known, the next objet of inquiry, is
the fenfible ¢jedts which it produces on the
human body on being received into the
ftomach, as thefe dire@ly indicate the cafes in
which it may be applicable as a medicine,
and lead to one of the moft important of all
the ufes to which a natural {pring can be
employed. To determine thefe with precifion,
and efpecially to point out to which of the
forcign contents they are to be attributed,
often requires much judgment and obferva-
tion ; and in fact is one of the moft interefling
fubje&s connected with the hiftory of a
mineral water. The circumitance of adding
to the daily ingefla fo large a quantity of
liquid, and alfo fome peculiarities in particular
waters, likewife demand {fome attention as to
the mode of ufing them, the doles which it is
proper or fafe to begin with, the time of
the day in which they fhould be employed,
- and the general mode of living which will in
H 2
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the beft manner co-operate with thefe na-
tural medicines. Thefe, with the requifite
duration of the courfe, and certain other
local circumftances, are generally laid down
with great judgment and diferetion by the
writers and praditioners on the fpot, to
whom we may fafely refer as the beft au-
thorities.

When all the particulars which I have
enumerated are fully afcertained, we may
then look upon our knowledge of any of
thefe falutary {prings as complete, at leaft
as far as our prefent ftate of information
will allow, and we fhall then be better pre-
pared to make the moft important ufe of the
facts that we are poflefled of, which is, a
fyftematical arrangement of the materia me-
dica of natural waters, founded on actual
experiment, and of their application to every
difeafe in which they promife to produce any
benefit.

Writers on mineral waters have been at
much pains to form an arrangement of the
great variety of {pecies that occur, the bafis
of which is generally a claflification of their
forcign contents. This doubtlefs may be
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done to a certain degree, if we are not
anxious to claflify with too much minute-
nefs; but great difficulties will always attend
fuch a divifion, efpecially as the diftinétion
muft in many cafes be entirely artificial.—
The acquifition of foreign ingredients to any
natural fpring of water, muft often depend
on accidental circumitances, and, in general,
nature feems to follow no rules for the for-
mation of clafles of mineral waters, except that
of not counteratting the eftablithed laws of
chemical affinity. So we find the chalybeate
_ principle either folitary, or united with a
natural alkaline, or an earthy falt, and both
in cold and thermal {prings. Again, the mere
circumftance of temperature forms an im-
portant diftintion in mineral waters, efpeci-
ally with regard to their ufe as a bath in
various difeafes ; and here, pretty confiderable
differences of chemical compofition are of
little practical confequence. Still, however, it
is of confiderable ufe, to arrange under fome
order the numerous individual fprings that
have the appellation of mineral, (and no
order is fo good as one founded on chemical
diftinétion) where the objet is to prefent
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a complete catalogue of all thofe that have
acquired any degree of local celebrity ; only,
in proportion as chemical knowledge in-
creafes, this mode of claffification muft un-
dergo fucceflive alterations. Such, however,
1s not my objet in the following pages; for,
independently of the great extent réquiﬁte.tﬂ
notice every mineral water, there are a vaft
number that are but little known and in-
quired into, and therefore the chemical ana-
lylis of thefe muft be very imperfeét; and’
there are ftill more, perhaps, whofe medical
virtues may be referred to one or two well-
known fubftances that exift in higher perfec-
tion in other and more frequented fprings.

I have thercfore fele@ed among a great
number, thofe only that deferve particular
attention, or have acquired great celebrity,
or may be confidered as fair {pecimens of a.
numerous clafs. The order which I have
preferred to follow, is chiefly that of degree
of foreign impregnation with any thing that
fhews a fenfible and ftriking difference from
common water ; beginning with the moft
fimple, and proceeding to thofe that are the
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- moft compound, and whofe analyfis is the.
moft complicated. Some of thefe are to be
confidered as examples of a whole genus, as
where the Malvern water is made the head
of the remarkably pure waters, or the Tun-
bridge, of the fimple chalybeates; others
again, fuch as that of Bath or Buxton, have
been conlidered as peculiar natural produc-
tions, and on that account they are given
without reference to any particular clafs. We
have flill to regret confiderable deficiencies in
the analyfis of feveral waters, and inaccuracy
in others; though in many cafes thefe more
concern the curious than the direétly ufeful
part of the inveftigation of mineral waters.
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MALVERN WATER.

The extenfive and lofty range of the
Malvern hills, diftinguifhed by the ftriking
elegance of their outline, occupies a great part
of the fouth weft of the county of Worcelter,
forming a diftant boundary to the rich vale
of the Severn lying to the eaft, and ftanding
as a frontier between this county and that of
Hereford. The range of hilly country which
beautifully diverfifies the face of Hereford-
fhire, terminates in the Malvern hills, and
from their fummic the eye is gratified with
a view of rich cultivation and natural beauty
inferior to none which England can produce,
confifting of numerous orchards, of large
plantations of hops, and an agreeable mixture
of open and arable land. |

The village of Great Malvern, fituated
about half way between Ledbury and the
city of Worcelter, has for many years been
celebrated for a {pring of remarkable purity,
which has acquired the name of the Holy
Well, from the reputed fanQity of its waters,
and the real and extenfive benefit long de-
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On adding lime water to it freth from the
fpring, a precipitate of fine flocculi was formed,
fhewing the prefence of carbonic acid.

No alkali, however, caufed any fenfible
turbidnefs, and with {oap, the water mixed
uniformly into a fmooth opaline folution.

Nitrated filver gave a white precipitate,
growing dark by expofure to air, which
thewed the prefence of fome falt with the
bafis of muriatic acid. '

Iron filings added to the frefh water, and
the bottle corked up, were fo far ated on as
to give fenfible tefts of a chalybeate after
ftanding fome hours, indicating the prefence
of fome difengaged carbonic acid.

On evaporating two pounds of the water
to drynefs, about two grains of an earth was
left behind, which effervefced with dilute
{ulphuric acid ; the water, when much con-
centrated, gave now fome precipitate with a
cauftic alkali.

The abfolute quantity of refiduum is dif-
ferently eftimated. Dr. J. Wall evaporated,
after a very dry feafon, three quarts of the
water in a filver veffel, and found no other
fediment than a {light trace or difcoloration
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left upon the filver; and even after a rainy
feafon, only half a grain was colle@ted from
two quarts of water. Dr. Martin Wall,
however, found a reliduum of one grain in
the pint of the freth water; whence we may
conclude, that it is not precifely the fame at
every time, and is in fome mealure affeGed
by the degree of moifture of the feafon; but
even in its leaft pure ftate, it contains lefs folid
matter than almoft any other natural fpring
that we are acquainted with.

The contents of Malvern Holy Well, there-
fore are ; fome carbonic acid, which is in an
uncombined ftate, capable of acting on iron,
and of giving a little tafte to the water,
but the exaét quantity of which has not been
afcertained; a very fmall portion of earth,
either lime or magnefia, united with the car-
~ bonic and marine acids ; perhaps a little neu-
tral alkaline falt; and a very large proportion
of water ; for we may add, that, the carbonic
acid perhaps excepted, the foreign matter is
lefs 'than that of any {pring water which.we
ufe. No iron or metal of any kind is found

in it, though there are chalybeates in the
neighbourhood.
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It is fingular, that notwithftanding its ap-
parent purity, this water is faid not to keep
well, and foon acquires a fetid fmell by ftand-
ing in open veflels. Dr, Wall conjeQures,
that part of this may be owing to the impu-
rities of tubs and other veflels being fo readily
foluble in this remarkably pure water.

Malvern water, like many others, was at
firft only employed as an external application,
and this indeed is ftill its principal ufe, though
it is extended with fome advantage to a few
internal difeafes. It has been found highly
efficacious in painful and deep feated ulcera-
tions, the confequence of a fcrophulous habit
of body, and which are always attended with
much local irritation and often general fever.
Applied to the fore, it moderates the profufe-
nefs of the difcharge, corre@s the foetor which
fo peculiarly marks a caries of the bone, pro-
motes the granulating procefs, and a falutary
exfoliation of the carious part; and by a long
perfeverance in this courfe, very dangerous
and obftinate cales have at laft been intirely
cured. Inflammation of the eye, efpecially
the ophthalmia which is fo troublefome in
ferophulous habits, often yields to this fimple
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application, and we find that for a great num-
ber of years, perfons afflicted with fore eyes,
have been in the habit of reforting to Malvern
Holy Well. Another order of external difeafes
for which this water is greatly celebrated, is
that which has been included under the ge-
neral name of cutaneous eruptions; and even
thofe obftinate cafes of dry defquamations,
that frequently follow a fudden application of
cold in irritable habits, are often cured by this
remedy. Where the fkin is hot and dry,
it remarkably relieves the intolerable itching
of herpetic diforders, and renders the furface
of the body more cool and perfpirable. It
appears, however, from a nice obfervation of
Dr. Wall, that this method of treatment is
not fo fuccefstul in the cutaneous eruptions
of very lax leucophlegmatic habits, where
the extremities are cold, and the circulation
languid ; but that it fucceeds beft where there
is unufual irritation of the fkin, and where it
is apt to break in painful fiffures, that ooze out
a watery acrid lymph. On the firft applica-
tion of this water to an inflamed furface, it
will often for a time increafe the pain and
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irritation, but thefe effeéts go off in a few
days.

The great benefit arifing from ufing Malyern
water as an external remedy in difeafes of
the fkin and furface of the body, have led to
its employment in fome internal diforders,
and often with confiderable advantage. Of
thefe, the moft important are painful affe&tions
of the kidnies and bladder, attended with the
difcharge of bloody, purulent, or feetid urine ;
the hellic fever produced by ferophulous ulce-
ration of the lungs, or very extenfive and
irritating fores on the furface of the body,
and alfo fiftulas of long ftanding that have
been neglefted, and have become conftant and
troublefome fores.

The Malvern water, though unqueftionably
of great benefit in many of the cafes that we
have juft enumerated, is in general a perfeétly
fafe application, and may be ufed with the
utmoft freedom, both as an external drefling
for fores, and as a common drink; and this
1s particularly the cafe with the common
people that refort to this {pring for cutaneous
complaints or other fores, who are in the
conftant habit of dipping their linen in the
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water, drelling with it quite wet, and renew-
ing this application as often as it dries. The
perfect fafety of this practice on a preternatu-
rally irritated furface, has been alcertained
by long experience, and is in itfelf an impor~
tant circumftance in illuftrating the effect of
moifture on the furface of the body.

The internal ufe of Malvern water, is
fometimes attended at firft with a flight naufea,
and not unfrequently for the firlt day or two,
it occalions fome degree of drowlinels, vertigo,
or {light pain of the head, which comes
on a few minutes after drinking it. This
effect Dr. Wall ingenioully explains from the
temporary plethora of the veflels of the head,
occalioned by the great eafe and rapidity with
which this pure liquid enters the abforbent
fyftem. Thefe fymptoms go off {pontaneoully
after a few days, or may readily be removed
by a mild purgative, The effects of this
water on the bowels are not at all conftant;
frequently it purges brifkly for a few days,
but it is not uncommon for the body to be
rendered coftive by its ufe, efpecially, as Dr.
Wall obferves, with thofe who are accuftomed
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to malt liquors. In all cafes it decidedly in-
creafes the flow of urine, and the general health
of the patient; his appetite and fpirits almoft
invariably improve during a courfe of the
water, if it agrees in the firft inftance. To
this, the fine mountain air, and beauty of the
fituation, which tempt the invalid to ative
exercife, will doubtlefs much contribute ; and
the temperance and regularity of life which are
generally obferved in thefe places by patients
of every rank, will affift in fecuring the ad-
vantage which has been gained by the ufe of
the water.

The duration of a courfe of Malvern
water muft vary very confiderably, on ac-
count of the different kinds of difeafe for
which this fpring is reforted to. Cafes of
obftinate {fcrophulous fores, efpecially with
caries in any bone, are always long in healing,
and require a refidence here for a confiderable
time. The fame may be faid of very obfti-
nate herpetic eruptions; but where the cu-
taneous affetion is mild, or where a tendency
to it comes on at ftated times, which is fome-
times the cafe, this habit may be checked by a
fhort ufe of this water; and hence fome per-
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cleanfing element water, whofe refrefhing
coolnefs is {o powerful in allaying irritation.
One more example of this clafs deferves fome
notice, for the celebrity which it formerly en-
joyed on this account, and the {anctity attached
to its waters,

Saint Winifrede’s well, in the parith of the
town of Holywell, in the county of Flint,
is one of the fineft and moft copious fprings
in the kingdom. (a) It rifes out of the lower
extremity of a limeftone rock, and boils up
with great vehemence through the crevices of
a handfome ftone refervoir. This is inclofed
in a beautiful polygonal building, of the form
of a temple in Gothic architeture, dedicated
to the tutelary faint of the fountain, which
preferves its fource from accidental pollution.
From the {pring head it flows into a fpacious
bath, neatly conftructed of ftone, and over-
flowing thence, it purfues its courfe in a
deep ftony channel, and forms a confiderable
ftream ; which, in the fhort courfe of two
miles to the Dee, where it terminates, is made
eminently fubfervient to the purpofes of manu-

(a) See Pennant’s Tour in North Wales, and the Hiftory

of the Parifhes of Whitford and Holywell, by the fame eminent
author, '
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BRISTOL HOTWELL.

This celebrated fpring is fituated at the
bottom and fouthern extremity of St. Vin-
cent’s rock, a lofty cliff on the banks of the
Avon, on the Gloucefterfhire fide, about a
mile below the city of Briftol, and within
four of the noble and extenfive arm of the {ea,
known by the name of the Briftol Channel.

The fite of Briftol Hotwell appears to be
one of thofe choice and favoured fpots that
are peculiarly calculated for the pleafure and
comfort of the invalid. High ridges of dry
limeftone cliffs thelter it from the bleak north
and eaft winds, and from the boifterous weft
which are fo frequent and powerful on that
fide of the kingdom ; and it is only open to
the fouth, a quarter in which expofure is the
moft agreeable. By the lover of picturefque
beauty the banks of the Avon have been
long cherifhed, for the whole adjacent coun-
try abounds with beautiful fcenery and ro-
mantic profpects.  The fine open downs
on the neighbouring hills enjoy a pure and
healthful atmofphere, and delightful views
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of the fhores of the Avon, on the one fide
an abrupt rock, on the other a gentle {lope
wooded to the water’s edge; and in the dif-
tance is feen the wide eftuary of the Severn
in the Briftol Channel.

St. Vincent’s rock, from the bottom of
which the Hotwell {prings into day, is come
pofed principally of a hard, compaét, and
very fine limeftone, interfperfed with caleca-
reous fpar, and alfo containing thofe very
tranfparent quartz cryftals, formerly much
efteemed and known by the name of Briftol
Stones. This rock is the fcene of great bu-
finefs, on account of the large quarries that
are hollowed out of its fide, whence is pro-
cured a fine ftone for the purpofes of building,
and alfo excellent for being burnt into quick-
lime, which is confumed to a large extent in
the country, and exported in vaft quantities
to the Weft Indies, where it is employed in
the manufa&ture of fugar.

The Hotwell {pring is a very fine clear te-
pid water, fo copious as to difcharge about
forty gallons in a minute. The frefh water
is inodorous, perfeétly limpid and fparkling,
and fends forth numerous air bubbles when
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poured into a glafs. It is very agreeable to the
palate, but without having any very decided
tafte, at leaft none that can be well d:ﬁmgmfhcd
by a common obferver. Its fpecific gravity is
only 1.00077 which approaches fo near to
that of diftilled water, that this circumftance
alone would fhew that it contained but a
very {mall admixture of foreign contents.
This water, as its name imports, is a thermal
fpring, but one in which the heat is very
moderate. The exa& temperature is given
differently by different obfervers, which may
be partly owing to a flight a&ual variation in
its heat, but principally to a little difference
in thermometers. Taking the average of the
moft accurate obfervations, it may be reckon-
ed at 74° and this does not very fenfibly
vary during winter or fummer. A little
peculiarity attends this fountain, which re-
quires to be mentioned. The fpring tides
are known to rife to a remarkable height
in the Severn and Avon, and with great
rapidity. The Hotwell, although confider-
ably higher than the river, is however fo
far affeGted by a fpring tide, as to become
thereby in fome degree turbid, and is then
not thought quite fo efficacious. This gives



115

rife to a refinement in practice, in avoiding
the medical ufe of the Hotwell during thefe
periods, till by about two hours pumping,
the water returns to its original purity (a).
Briftol water, befides being employed me-
dicinally at the fpring head, which is in fa&
but a {mall part of its confumption, is ufed
largely at the table at the Hotwells, and for
all domeftic purpofes. Its foftnefs, or free-
dom from earthy falts, is almoft proverbially
known; and from its excellent quality of
keeping untainted for a great length of time
in hot climates, it forms a moft valuable
water for long voyages, and is accordingly
exported in great quantities to diftant parts.
The contents of this water have been afcer-
tained at various times by able chemifts, and
in the modern improved ftate of chemical
analyfis, nothing further feems to be required
to complete our knowledge of this water;
nor does it appear probable, that there exifts in
it any fubftance which has not been detected,

(2) The real difference of the water at thefe times, is how-
ever, very trifling. Dr. Carrick found it to amount to no more
than about three grains and a half of folid matter in a gallon,
during the fpring tides,
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although fome difference may arife in efti-
mating the exact quantities of thefe contents,
none of which are in themfelves at all un-
common or peculiar to this {pring.

Briftol water contains both folid and gafeous
matter, and the diftin&ion between the two
requires to be attended to, as it is owing to
the very {mall quantity of the former, that it
deferves the charafler of a very pure natural
fpring ; and to an excefs in gafeous contents,
that it feems to be principally indebted for its
medical properties, whatever they may be,
independent of thofe of mere water, with an
increafe of temperature,

The folid contents are eftimated by Dr.
Higgins, at §7 grains in the gallon; by
Dr. Nott, at §2; by Dr. Carrick, at 47%; by
others flill lower; but as the analyfis of Dr.
Carrick comes the neareft to the average of
the different calculations, and as he gives the
quantity of gafeous matter, and all the par-
ticulars of an examination apparently con-
duéted with attention and accuracy, we fhall
chiefly follow this authority. (4)

(8) See Dr. Carrick's « Differtation on the Medical and
Chemical propertics of the Briftol Hotwell, 17g7.”
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Freth Briftol water, when warm from the
{pring,. fhews the following appearances with
the feveral re-agents:

The blue of fyrup of violets is flightly
changed to a green, fhewing the prefence of
an uncombined alkali, or elfe an aerated earth.

The yellow of turmeric is not altered,
fhewing therefore the abfence of an alkali,
and, by dire&t inference, that the change on
the preceding teft was produced by an aerated
earth.

The red of Brazil wood, and the blue purple
of litmus, are fcarcely changed by the water,
indicating that the carbonated earth is in very
{fmall quantity.

The fixed and volatile carbonated alkalies
produce a white precipitate, by decompofing
fome earthy falt diffolved in the water.

Pruflian alkali and tinure of galls occafion
no change; fhewing thereby the abfence of
any kind of metallic falt.

The prefence of carbonic acid is detected,
by caufing an immediate milkinefs and white
precipitate when lime water is added.

The precipitate produced by acid of fugar,
added to this water, indigates the prefence of



118

lime; muriat of barytes difcovers fulphuric
acid : and nitrat of filver exhibits the muriatic
acid.

Nothing of a fulphureous nature appears
by the dclicate teft of acetite of lead.

A further analyfis of Briftol water by flow
evaporation to drynefs, gave to Dr. Carrick,
the following contents in the wine gallon :

Of muriated magnefia . . 7.25
— muriated foda . ... 4.00
— fulphated foda . ... 11.25
redelenite. o400 (o 0 BITS
- carbonated lime . .. 13.50

) x 4775
Total 47% grains of folid contents.

During the evaporation, 33 cubic inches of
air were expelled, which, when colle@ed in
proper veflels, and fubjeéted to examination,
were found to confift of 30 inches of carbonic
acid gas, and 3 inches of common air.

It appears, therefore, that a Winchefter
gallon (of 231 cubic inches) of Briftol Hotwell
water contains only 47} grains of folid
contents, of which rather lefs than half are
neutral falts with the bafis of foda, and the
remainder are calcareous falts : but that it alfo
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holds in folution about : to 1 of its bulk of
a gas, which is chiefly carbonic acid.

The general inference from this, as well
as every other analylis of Briftol water, is,
that it is confiderably pure for a natural
{pring, containing no other folid matter than
is found in almoft all common fpring water,
and in lefs quantity. Moft of thefe contain
at leaft 8 or 10 grains in the pint of foreign
contents, and often much more, and are very
commonly hard ; Briftol water contains only
fix grains, and is foft. ‘This quantity, how-
ever, 18 more than in {everal river waters. On
the other hand, its gafeous contents far exceed
- thole of common {prings, as thefe feldom
hold in folution more than from %5 to % of
their bulk of any kind of air; but, as a
mineral water, the propertion of air, even in
.' Briftol water, is very fmall. It may, there-
fore, be defcribed as a pure, warm, flightly
acidulated fpring.

The fenfible effects generally allowed to be
produced by this water when warm and frefh
from the fpring, are, at firlt a gentle glow in
the ftomach, to which fucceeds fometimes 3
flight degree of head-ach and giddinefs, but
which foon go off. Indeed this water may
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be more fafely tried in every ftate of health
than moft of the other mineral {prings (¢). A
continued ufe of Briftol water is allowed in moft
cales to increafe the flow of urine, and at the
fame time to keep the fkin moift and perfpi-
rable ; and the appetite and general health
are ufually improved by a refidence at the
Hotwells. The effects which the water pro-
duces on the bowels are by no means conftant,
as indeed may readily be imagined from a re-
view of its compolition, the purgative falts
being in very fmall quantity, and their ope-
ration, whatever it might be, eafily counter-
alted by the fuperior dofe of calcarcous falts.
On the whole, a tendency to coftivenefs feems
to be the more general confequence of a conti-
nued courfe of Briftol water, and thercfore
the ufe of a mild aperient is often requifite.
The fenfible effects juft enumerated are prin-
cipally applicable to invalids, for perfons in
health, who, from curiofity, tafle the water
at the fpring-head, often difcover nothing in
it but warmth, that diftinguifhes it from any
common drink.

The following are the direions ufually

(¢) See Dr, Nott's  Treatife of the Hotwell Waters near
Briftal, 1797.”
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given for employing this water medicinally.
The time recommended for the firft dofe is
before breakfaft, as early in the morning as
the patient choofes to rife, when it is ufual
to take two glafles, with about half an hour
{pent in gentle exercife interpofed between
them. Two more glaflfes, with the fame in-
terval, are generally given midway between
breakfaft and dinner, and the water is feldom
repeated afterwards in the courfe of the day.
The fize of the glafs varies from a quarter
to half a pint, which laft is reckoned a full
dofe: but at no time fhould it be taken in
fuch a quantity as to caufe any oppreflion or
fenfc of weight in the ftomach. Three days
before and after every full and new moon,
the clearnefs of the water, as has been men-
tioned, is fomewhat difturbed by the {pring
tides in the Avon, and this caufes a little ir-
regularity in the time of ufing the water, as
it requires fome hours pumping in order to
run clear again.

To produce the full medicinal effeéts of
Briftol water, it fhould unqueftionably be
drank at the fountain head; for by carriage or
mere keeping, it lofes much of its carbonic
acid as well as its temperature, and this laft
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cannot be reftored without a further lofs of
this volatile acid. It ftill, however, con-
tinues to be a pure and excellent water for the
table, and is ufed as fuch at the Hotwells,

That the reader may form a better idea of
the properties of this water as a medicine, 1
fhall give the folid and gafeous contents of
each dofe, calculated from the refults of the
analyfis already quoted. This plan will be
purfued, where it is practicable, with all the
other mineral waters that will be noticed in
the courfe of this work.

Half a pint of freth Briftol water, which
15 a full dofe, contains

- Of fulphat of foda, muriat of foda, and
muriated magnefia, gr. 1.404, or fomewhat lefs
than a grain and a half.

Of fulphat of lime and chalk held in folu-
tion by carbonic acid, gr. 1.577, or rather
more than a grain and a half; and

Of carbonic acid, mixed with a little com-
mon air, 2 cubic inches, or about an ounce
in meafure. ‘Therefore, fuppofing the above
quantity taken four times in the day, the pa-
tient will have added to his daily ingefta about
five grains and a half of purgative falts; fix
grains and a half of calcareous falts ; and about
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a quarter of a pint in bulk (¢) of carbonic
acid ; the whole diffolved in a quart of water
of the temperature of 74°.

Briftol Hotwell has obtained great cele-
brity in the cure of a number of difeafes of
very oppofite natures ; and in common with
all pure waters, it has been recommended in
thofe diforders in which it is of importance
to increafe the quantity of aqueous drink,
without adding any principle which may prove
pernicious to irritable and weakened organs,
It is probably to the watery ingredient, aflifted
by a higher temperature than ufually prevails
in natural {prings, that we may atribute the
benefit which is derived from this fountain in
feveral diforders of the alimentary canal, in
the dyfpeptic {fymptoms which fo cften im-
pair the hecalth of the European who has
long refided in hot climates, in bilious diar-
rheea, and flight dyfentery. On the fame
grounds, that is, on the purity of the aqueous
part, we may perhaps account fcr the cele-
brity which the Hotwell has acquired in the
cure of diabetes, or at leafl in affording con-
fiderable relief in this troublefome and fingu-

(d) By this expreflion, I mean all along the dulf that fuch 2
quantity of water would occupy.
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lar malady, and rendering the urinary organs
more fitted to receive benefit from thofe me-
dicines which are generally preferibed and
fometimes fuccefsful. But the high repu-
tation which this fpring has acquired, is,
above all, in the cure of pulmonary con-
fumption, one of the moft diftrefling in its
fymptoms, delufive in its appearance, un-
certain in its progrefs, and difhcult to be
refifted, of all the diforders with which we
are acquainted. Much difference of opi-
nion has arifen on the fuppofed virtues of
Briftol water in this difeafe, and from the
number of unfuccefsful cafes among thofe that
frequent this place, many have been difpofed
to deny any peculiar power to this, fuperior
to any fimple water.* It is not caly to deter-
mine how much may be owing to the favour-
able fituation and mild temperate climate
which Briftol enjoys; but it cannot be doubt-
ed that the Hotwell water, though by no

* The water of Briltol is celebrated for its purity, and for its
virtues in confumptions, and feveral weaknefles. It has certainly
no claim to be thought a pure water 3 and, as far as my experi-
ence goes, it has as little jult pretence to any of the medicinal
virtues which it has been thought to poffefs.——=Comment. on the

Hiflory and Cure of Difeafesy by W. Heberdeny M. D, p. 79.
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means a cure for confumption, allevidtes
fome of the moft harrafling {ymptoms in
this formidable difeafe. It is particularly
efficacious in moderating the thirft, the dry
burning heat of the hands and feet, the
partial night f{weats, and the fymptoms that
are peculiarly hecticai; and thus in the ear-
lier ftages of phthifis, it may materially con-
tribute to a complete re-eftablithment of health;
and even in the latter periods it may conli-
derably relieve, when the profpe&t of a cure
has long been doubtful, if not hopelefs, We
are not yet fully acquainted with the medical
virtues which we may expe& from the union
of a finall quantity of carbonic acid with
water ; but from comparing the effets refult-
ing from this gafeous acid when in a larger
dofe, and giving very fenfible properties to
the water with which it is combined, there
appears to be fome reafon for attributing to
this fubftance, a part at leaft of the virtues of
Briftol water,

The feafon for the Hotwells is generally
from the middle of May to O&ober, but
as the properties of the water are the fame
during the winter, the {fummer months are

K
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only feleGted on account of the benefits aril-
ing from the concomitant advantages of air
and exercife, which may be enjoyed more
completely in this feafon. However, the
invalid may with advantage choofe this fhel-
tered {pot as a winter refidence, and thus the
ufe of the water will be uninterrupted. The
~ufe of this fpring is intirely internal, and the
duration of the courfe varies according to the
diforder ; but as the effe&ts are very gradual,
and never at any one time particularly fen-
fible, it often requires a confiderable period to
experience the full benefit which the waters
will produce.

_It-thould be mentioned, that another fpring
nearly refembling the Hotwell, has been dif-
covered at Clifton, which is fituated on the
fummit of the fame hill from the bottom of
which the Hotwell ifTues. The water of the
Sion fpring, as it is called, is one or two de-
grees colder than the former, but in other re-
fpets it fufficiently refembles it to be em-

ployed for all fimilar purpofes.



127

MATLOCK WATER.

The village of Matlock, fituated in a hilly
part of Derbyfhire, is known to moft of the
lovers of piGturefque fcenery, as one of the
moft firiking and beautiful fpots that can at-
tract the attention of travellers. It is built
half way down a fteep limeftone hill, at the
foot of which flows the clear and rapid ftream
of the Derwent, whofe fteep banks are co-

vered with thick woods.
| A number of {prings iffue from this
limeftone rock, all of them poffefling the
clearnefs and purity that diftinguith moun-
tain ftreams which rife from a clean rocky
foil ; but feveral of thefe poffefs a tempera-
ture fteadily above that of natural waters in
our climate. The cold and tepid fprings are
fingularly fituated in this limeftone hill. ~ All
the tepid waters arife from fifteen to thirty
yards above the level of the Derwent, whilft
‘thofe both above and below are cold; and
even the fources of the latter intermix with
thofe of a higher temperature (a). The

(a) See Dr. Short's Hiltory of Mineral Waters.
K 2
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fupply of tepid water is very copious, and
part is received into baths where the water is
ufed for medical purpofes. The temperature,
according to Dr. Percival, is 66° with little
variation (£), and hence the Matlock bath has
a claim to be admitted into the lift of the few
Englith thermal waters, and is the loweft in
temperature.

In fenfible properties, this water fcarcely
differs from common good fpring water, It
is beautifully clear, and exhales no fteam, ex-
cept in very cold weather. It contains very
little excefs of air of any kind, as it does not
fend forth any confiderable bubbles when it
15 freth poured out. This water, when firlt
taken up, curdles foap; but this effe& goes
off after ftanding a few days, (owing probably
to the depofition of carbonat of lime) and it
mixes well with milk without curdling it. The
tafte is that of good pure water, without any
acidulous flavour or unufual brifknefs. It is
only four grains in the pint heavier than dif-
tilled water,

‘Matlock water has not been analyfed with
{fo much exaétnefs as to afcertain the quantity

(2) Percival’s Effays, vol, TI,
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of all the foreign matter which it contains;
neither does this appear at all neceflary, fince
its medical virtues, independently of thofe
of pure water, may fafely be afcribed to tem-
perature alone. It is found to contain a fmall
quantity of a neutral {alt, probably muriat of
foda, and about as much of an earthy falt,
which is chiefly calcareous. No traces of iron
are difcoverable by any teft, nor does there
appear to be any excels of carbonic acid, as
in the Briftol Hotwell.

Matlock water may be employed in all thofe
cafes where a pure diluent drink is advifeable ;
but it is principally ufed as a tepid bath, or
at leaft one which comes to the extreme limits
of "a cold bath. On this account it produces
but little thock on immerfion, and is therefore
peculiarly fitted for thofe delicate and languid
habits, that cannot exert fufhcient re-action to
overcome the effects of the ordinary cold bath,
and on which the benefits it produces chiefly
depend. Matlock water forms a good inter-
mediate bath between Bath or Buxton and the
[ea, and may be employed in preparing the
invalid for the latter. "The abundant fupply
of water always at the fame temperature, is a
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BUXTON WATER

Buxton is fituated on the north-weftern
fide of the county of Derby, on the borders
of Chefhire, in a narrow funnel-fhaped valley,
furrounded on all fides by very lofty hills.
The whole of this angle of Derbythire con-
ftitutes what is called the Peak hundred, a
wild mountainous diftrict, thinly inhabited,
and expofed to almeft perpetual ftorms.

The face of the country around Buxton is
molftly bleak and barren ; the fummits of the
hills are bare, and their fides covered with
but a fcanty verdure. The vallies, however,
are fertile and beautifully attractive, and ge-
nerally divided by a clear rapid fiream. The
ground is moftly eompofed of two or three
fpecies of hard filiceous rock, of a fhivery
laminated argillaceous ftone, called fhale, and
efpecially of a very large proportion of lime-
ftone, of which there is a great variety, many
kinds burning into a remarkably good com-
pa& lime. This is in high eftimation with
the country around, and great quantitics
of it are prepared at and ncar Buxton, and
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pidity, overcafting in a few minutes the fineft
{ky, and filling the whole atmofphere with
hurrying thowers. However, unfavourable as
the climate appears, there are feveral circum-
ftances which render Buxton more tolerable
to the invalid than would be at firft ima-
gined. One of confiderable importance is
the drynefs of the foil, which, being princi-
pally a clean hard limeftone, does not re-
tain much moifture ; and from the inequality
of the ground, the fhowers that f 1l fo fre-
quently are quickly carried off’ in rapid tor-
rents into the ftreams that occupy the vallies.
Hence it is, that the leaft interval of clear
weather may be immediately taken advan~
tage of by the invalid; and all the mifchiefs
that can ever be fuppofed to arife from the
ftagnation of air are alfo intirely prevented by

this turbulent atmofphere.

Few places fo little favoured by nature
with any but the wild romantic beauty of
bare mountains and deep vallies, are fo much
indebted to induftry and cultivation as the
village of Buxton and its neighbourhood,
Under the aulpices of the Duke of Devon-
fhire, the prefent noble proprietor, a range
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of ftone buildings has been ere&ted, forming
a moft magnificent crefcent, which firikes
the eye of the traveller with uncommon
grandeur, when delcending towards it from
the adjoining hills. The roads too are ex-
cellent, and even many of the naked hills are
beginning to fhew fome marks of cultivation,
and bear young plantations, which in time
may make a material alteration in the face of
the country.

Buxton has long been celebrated for its
warm {prings, and they appear to have en-
joyed confiderable reputation in the cure of
various difeafes for a longer period without
interruption, than almoft any mineral water
in the kingdom. As early as the year-1572,
a treatife was written on the virtues of this
{pring by a Dr. Jones of Derby, and it ap-
pears at that time to have been a place of
great refort from all the neighbouring coun-
ties. Several remains of Roman antiquity
have alfo been dilcovered at or near this {pot,
which makes it probable that this fountain
was not unknown to that people ().

(@) Short’s Hiftory of Mineral Waters,
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The warm fprings of Buxton rife into day
through a number of fmall fiffures in a hard
calcareous free-ftone, which forms the upper
ftratum of the foil. The fprings are very
numerous, and the quantity of water is al-
ways abundantly fuflicient for the large con-
fumption required to fupply the numerous
baths, and the other purpofes for which it is
employed. A particular delcription of the
feveral {prings is not here neceflary for our
prefent purpofe; it will be fufficient to ob-
ferve, that the original and moft ancient
fountain is St. Ann’s Well, which is now in-
clofed in an elegant ftone building; and that
there are feveral other warm f{prings befides,
all of which appear to be precifely fimilar
to St. Ann’s, and are received into a num-
ber of beautiful and convenient baths, public
and private, where every care is taken to pre-
ferve the heat and cleannefs of the water, and
to confult the accommodation of the bathers.

In fenfible properties, the Buxton water
“cannot be diftinguifhed from common fpring
water heated to the fame temperature. It is
perfe@tly clear and colourlefs, and does not
become turbid, by being expofed to the air
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for an};' length of time, nor does it leave any
depofit, or form any incruftation, on the
pipes or [tone channels through which it flows
in its courfe to the feveral baths. It is in-
tirely void of [mell or tafte; it fparkles a little
when firft drawn, but apparently not more
than the water of many common fprings. Its
temperature in the gentlemen’s bath, is inva-
riably 82°, which therefore entitles us to con-
fider Buxton water as a thermal fpring, though
but low in the fcale of thefe natural waters.
Athin column of fteam generally hovers over
the furface of the bath during the cool of the
morning and evening, and fometimes during
the whole day, which laft circumftance is
confidered as a fure indication of approaching
rain.  The principal peculiarity in the ap-
pearance of this fpring, is a very large quan-
tity of a permanently elaftic vapour, which
riles along with the water through the cre-
vices in the floor of the bath, forming clufters
of bubbles of various dimenfions, that pafs
through the water without mixing with ir,
and break as foon as they reach the furface.
Thefe bubbles may cafily be collected by any
vellel filled with water, and inverted fo as to
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intercept them in their courfe upwards. The
nature of this air was firft afcertained by Dr.
Pearfon, as we fhall mention prefently. y

The chemical analyfis of Buxton water ex-
hibits a few foreign contents, both folid and
galeous, which are detected in the ufual man-
ner by re-agents, or by evaporation and fub-
fequent examination of the produés (4). On
applying the various tefts, the following ap-
pearances take place. No change is produced
by adding to frefh Buxton water tincture of
litmus, tin€&ure of galls, or Pruflian ulkali;
fhewing by the firft, that no uncombined acid
exifts, and by the two latter, the abfence of
iron or any other metal. A flight green is
occafioned by the addition of {yrup of violets,
indicating carbonated lime in the water. Lime
water produces a flight precipitate, and iron
filings fhaken with the frefh water for a few
minutes, gives it a {light chalybeate impregna-
tion, both of which fhew the prefence of a
{fmall quantity of carbonic acid. An earthy falt
is detected by adding a fixed alkali, and the
muriatic acid by nitrat of filver, The water

(/) See Dr, Pearfon's ¢ Obfervations and experiments for
inveltigating the Chemical Hiftory of Buxton Water,==1784."
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in a {light degree curdles foap, which effect
is prevented, by adding one grain of alkali to
one ounce of the freth water. Nothing ful-
phureous appears either from the fmell, or by
thofe delicate tefts, the folutions of lead and
filver. By evaporation to drynefs, Dr. Pearfon
~ found in the gallon of Buxton water only
15 grains of refiduum, of which he eftimates
13 grain to be muriat of foda, 2% grains to be
fulphat of lime, and 10 grains to be carbonat
of lime.

A gaantity of air was long obferved to be both
contained in frefh Buxton water, and to rife
up along with it through the crevices of the
pavement of the bath.” The perfe& infigni-
ficance of the folid contents, led chemifls to
pay more attention to the galeous produés :
the gas which rifes through the water was
{uppofed to be carbonic acid ; but Dr. Pearfon
by his experiments fully afcertained that this
was a miftake, and that it is in fact azotic gas
mixed with a {fmall portion of atmofpherical
air. Duxton water contains about ;% of its
bulk of air in true chemical combination. Six-
teen pints of the water, expofed to a boiling
heat for a confiderable time, yielded about
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The water of Buxton is employed largely
both in external and internal ufe, and the one
is often applicable in cafes where the other
would be prejudicial.  With regard to its ufe
as a bath, we may obferve, that there can be
no reafonable ground for confidering it, here
at leaft, as any other than common water.
The great recommendation of the Buxton
baths is the copious fupply of a very pure
clean water of the high temperature of 829,
and which is always the fame in every pro-
perty, and abundantly fufficient for all the
baths_that enrich and decorate this fituation.
As the temperature of 82° is feveral degrees
below that of the human body, there is a flight

amination of this water, to determine the precife proportion of
the galcous contents. In a mere chemical view, the fobject will

admit of intercfting inquiry with regard to this fingular pro-

duétion of azotic gas, which (including that which rifes through

the water) is often in confiderable quantity. It fhould be re-

marked that Dr. Prieftley appears to be the firlt chemilt who

detedted the exiftence of azot or phlogifticated air, in union with

a natural water, by an examination of the Bath water made with-
a view to its gafeous contents, and noticed in his * Experiments

and Obfervations on different kinds of Air,” publifhed in 1773,

vol. 1I. page 222.—The fame gag has fince been found ie

Harrogate water'by Dr, Garnet,

L
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thock of cold felt on the firft immerfion into
this bath ; but this is almoft immediately fuc-
ceeded by a highly {foothing and pleafurable
glow over the whole body, which perfons
often exprefs to be as if the {kin was anointed
with warm cream, and is entirely the effle&t
of temperature combined with that of fimple
moifture. On account of the flightnefs of
the thock of immerfion, very delicate and
irritable habits, and efpecially parts weakened
by difeafe can generally bear this degree of
cold, and overcome it by a very fmall re-
action, to produce which, appears to be often
a moft falutary effort of the conftitution.—
Hence, the Buxton bath is become almoft a
technical term for any bath heated to the
higheft degree that is compatible with giving
fome fenfation of cold when the body is firft
plunged into it. The cafes moft relieved by
Buxton water ufed externally, and which
include the greater number of complaints
affecting invalids who refort to thefe {prings,
are thofe in which a lofs of a¢tion, and fome-
times even of perfect {enfation, has come on
particular limbs, owing to long or violent in-
flammation or external injury, where the firft
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increafe of a&ion is paft. Thus, the chronic-
rheumatifm in all its forms, fucceeding to the

acute, and where the inflammation has been

chiefly feated in moving parts, is often won-

derfully relieved by this bath ; and the healthy

a&ions is {foon {o far reftored, as to enable the

patient to ufe the more phwcrful remedy of
fea bathing, or the common cold bath. On
the other hand, the lofs of ation produced

by true paralyfis will feldom admit of much

relief by a Buxton bath, but requires the
more diteét ftimulus of heat (£).

The ufe of Buxton water, when confidered
as an internal medicine of great aftivity and
confiderable efficacy, is a fubject that demands
fome attention, as much controverly has ari-
fen as to the fource of its medicinal powers.
It is not eafy to collect from the writers on
this {ubject, what are the precife {enfible effects
produced on the body by a moderate dofe;
or wherein they differ from thofe of mere
water. In fa&t, it is at all times difficult,
even in thofe mineral {prings whofe foreign

(#) For further obfervations on this fubject, the reader is
referred to the chapter on the external ufe of water, afterwards

eonflidered in this yolume,
L2
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contents arc the moft indifputably aclive, to
determine the agency of each, intimately
mixed as they are with fo large a portion
of their watery vehicle. The high a&ivity
of Buxton water, and its inflammatory ten-
dency, have been points much infifted on by
feveral medical writers on this fubjeét, and
thefe have been attributed either to fome-
thing yet undifcovered by chemical analyfis,
or to the only fubftances which we know
are contained in the water, that can be fup-
pofed to have any altive powers, viz. the
gafeous contents (¢). Agreeably to this opi-
nion, concerning the power of Buxton water
in producing as much mifchief where mifap-
plied, as benefit where ufed prudently, its ap-
plication to various difeafes has been regulated
by long experience. Buxton water is found
of confiderable fervice in a number of {ymp-
toms of defettive digeftion and derangement
of the alimentary organs, confequent to a life

(¢) For further cbfervations on this fubject, the reader is
referred to the concluding chapter of this work. 1In the prefent
part I have withed chicfly to confine myfelf 1o the feletion of
fuch faéts concerning the various waters as are not difputed, and
particukarly exhibit their chemical properties and medical wfes,
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of high indulgence and intemperance (4). A
judicious ufe of this fimple remedy will often
relieve the diftrefling fymptoms of heart-burn,
flatulency, and ficknefs; and, if perfevered
in, will increafe the appetite, render the fecre-
tions more regular, and improve the general
health and fpirits that are fo intimately con-
netted with the fun&ions of the digeftive
organs, A large number of the invalids that
refort to Buxton are of this clals. The water
appears to produce various effe&ts on the
bowels. Not unfrequently a fpontaneous di-
arrheea is the confequence of its ufe for fome
days, and this is always {alutary ; but it is
more common, efpecially in habits where the
aflion of the bowels is naturally fluggifh, for
coflivenefs to come on during a courfe of the
water, which muft be remedied by aperient
medicines. Another clafs of diforders much
relieved by the internal ufe of Buxton water,
is the painful complaints of the kidnies and
bladder, connefted with the formation of cal-
culus. The pain of thefe affeftions is much

(a) Seeavery fenfible ¢ Treatife on Buxton Water,” chicfly
with a view to its medical effedts, by Dr. Denman, long a
practitioner on the {pet,
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relieved by the water, and its ufe as a bath
will often aflift its employment as an internal
medicine, The comparative purity of the
water may here be a principal caufe of its ef-
ficacy. Buxton has been much recommended
in various cafes of gout, efpecially where the
high inflammation of particular limbs has gone
off, and where it has left cither a number of
dyfpeptic fymptoms, or a rigidity or impaired
action in the feat of the difeafe. In this
diforder however, the ufe of Buxton water
fecems to me to be very ambiguous, and fel-
dom admiflible. We are adviled by Dr.
Denman always to add {ome aromatic tinc-
ture to the water taken in thefe cafes, without
which it would not be fafe or advileable: but
it appears to me generally hazardous to em-
ploy fuch means of qualifying the medicinal
powers of a mineral water, as highly apt to
bring on a habit of accuftoming the ftomach to
the exceffive ftimulus of ardent {pirit, under
the infidious form of a ftomachic medicine,
and can hardly fail of doing much more injury
than will be counteralled by the good pro-
duced by any mineral water fo exhibited. In-
deed I think it may be laid down as a general
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rule, that the only additions which it is ad-
yifeable to ufe, are, either that of mere tem-
perature, which is often neceflary in giving
the cold medicinal waters to delicate ftomachs,
or that of an additional quantity of any of the
natural ingredients, as for inftance where a
purging chalybeate may be ftrengthened in
its operation by fome vitriolated magnefia or
foda. Sometimes, however, the ftomach of a
gouty patient will bear the Buxton water in
its fimple ftate, and will derive much advan-
tage {from its gradual adtion on the general
habit. As an extermal application in gout,
Buxton water is {ometimes found of fervice,
though in general the warmer temperature of
that of Bath is the beft fitted to reftore haaithy
functions to parts fo difeafed.

We are directed to avoid the ufe of Buxton
water in all cafes of aétive inflammation, more
efpecially thofe of the young and plethoric,
where there is naturally a ftrong tendency to
a determination to the lungs. Thefe cautions
are founded on the fuppofed heating properties
of Buxton water, and certainly we muft allow
that in fuch cafes of increafed circulation and
fever, unattended with any idiopathic derange-
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ment of the organs of digeftion, it is not to this
mineral fpring that we fhould truft to check
thefe dangerous {ymptoms. From what has
~ been faid, it will appear that it is chiefly in
chronic cafes, unattended with much vaifcular
action, that Buxten might be vifited with
advantage by invalids ; and the numbers that
annually receive here very important relief,
afford a very honourable teftimony to the
efficacy of its waters.

The dofes prefcribed by the earlier practiti-
oners were, according to the cuftom of former
times, much more abundant than are em-
ployed at prefent, and would make the modern
directions quite fuperfluous. Now, however,
it is conflidered as a full courle to take two
glafles of about a third of a pint each before
breakfaft ; interpofing between the two a little
gentle exercife, and to repeat the fame quan-
tity again between breakfaft and dinner. It
is feldom taken medicinally in the evening.

A calculation of the actual quantity of fo-
reign contents in thefe dofes will exhibit very
minute portions of very inative fubftances.
A fingle dofe of a third of a pint contains
about +y of a grain of common falt, and about
half a grain of fulphat of lime and carbonat
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of lime, for the folid contents: ‘and for the
gafeous, two fcruples in bulk, or lefs than a
tea-{poonful of an air which is moftly azotic
gas. Suppoling therefore four of thefe dofes
taken in the day, the patient will have taken
about 4 of a grain of common falt, two grains
of calcareous falts, two drams and two fcruples
in bulk, or about three tea-fpoonfuls of azotic
gas ; the whole diffolved in one pint and a
third of lukewarm water.

It fhould be added, that the inhabitants of
the place employ the fame water as common
drink, and for all domeftic ufes which its hard-
nefs will admit of,, and hence the invalid will
probably take much more of the water than
is prefcribed, by its being ufed at table and
for all culinary purpofes.

As the cafes for which Buxton is recom-
mended are moftly chronic, a confiderable
time of refidence is requifite in order to fecure
the benefits that may arife from this fpring;
and the fplendid buildings that decorate this
{pot, are fo well furnifhed with every thing
that can contribute to accommodation, con-
venience, and comfort, as to leave very little
to be defired by the tendereft invalid of fathion
and opulence,
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BATH WATER.

Tue city of Bath is fituated in a deep
narrow valley, on the banks of the Avon, in
the county of Somerfet, a few miles higher
up that river than Briftol, and at the extremity
of its navigable courfe for fmall veffels from
the Briftol Channel. The country around is
compoled of hills of moderate height, gene-
rally fleep in their fides, and pretty uniform
in their outline; and of contradted wvalleys,
highly fertile, and well cultivated. The valley
which is decorated by the beautiful city of
Bath, is confined on all fides by lofty hills,
which block up every outlet except thofe that
admit the Avon, which takes a fine ferpentine
courfe through a rich vale, and bounds the
city from the North-Eaft to the South-Weft
quarter. ‘The view therefore from the neigh-
bouring hills is rather confined ; but befides
the natural advantages of the place, it poflefles
that noble aflemblage of fplendid buildings,
decorated with a profufion of elegant archi-
te@ural ornaments, which have jultly entitled
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modern Bath to the pre-eminence in beauty
over all the towns in our ifland.

This city is of confiderable antiquity, being
noticed by the earlier of our own hiftorians,
and many interefting Roman remains have
been found on the {fpot. The moft important
of thefe is a fet of baths, with all the apparatus
for warm and vapour bathing, that ufed to
form an important part of Roman luxury,
which were difcovered accidentally feveral
years ago, beneath the foundation of an old
priory, that had been ftanding for a great
length of time (2). This circumftance makes
it highly probable that thefe thermal waters
were much in ufe even with the Romans
when in this ifland, and eftablifhes the prece-
dency of the Bath waters over all the other
mineral waters in the kingdom,

- Bath is divided into two diftri&s, the Old
and New Town; the former of which contains

fa) See Lucas's account of the city and thermal waters of
Bath, contained in his ¢ Effay of Waters, 1756 ;" a work that
abounds with curious and important information, the refult of
perfonal experience, written with great freedom of remark, and
containing many acute ebfervations and conjeétures, fome of
which have been fully verified by late experiments.
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the baths; the latter, the greater part ot
the elegant buildings in which the vifitors of
fathion and opulence refide. The older part
of the city is contiguous to the Avon, is
narrow, irregular, and moftly ill-built, and
has its foundation on a marfhy and clayey
foil. The ground rifes with a fteep afcent,
juft behind the Old Town, and becomes
gravelly amd rocky ; and upon this foil the
beautiful buildings of the New Town are
founded. A number of fine fprings flow
from this quarter down towards the Avon,
and yield a copious fupply of excellent pump
water to the inhabitants, The foil of the
valley of the Avon is highly favourable for
the production of all kinds of fruit and vege-
tables for the table; and thefe, from the great
heat of the fituation, in confequence of the
fhelter of the furrounding hills, and the re-
fle@ion of the fun’s rays, come to the utmoft
perfection and maturity. The country alfa
poflefles fome very valuable natural mineral
riches, fuch as coal, clay for pottery and
bricks, limeflone, and efpecially a very valu-
able frecltone, which is fo foft in the quarry,
as to be readily worked into every form that
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waters being of a heat below the animal tem-
perature, and only deferving that appellation
from being invariably warmer than the general
average of the heat of common fprings. Thefe
waters, which have at firft given celebrity to
this fpot on the banks of the Avon, and have
been the means of erecting and fupporting a
fplendid city, are now eminently accommo-
dated to the ufe of invalids, by the eretion of
clegant baths, and by various other buildings,
calculated for convenience or amufement.

There appears to be three principal fources
of thefe waters, called the King’s Bath, the
Crofs Bath, and the Hot Bath. Thefe {prings
all arife within a fhort diftance from each
other, at the lower part of the town, and not
far from the Avon, into which the hot water
terminates, after having pafled thmugﬁ the
feveral baths. -The fupply of water is fo co-
pious, that all the large refervoirs ufed for
bathing are filled every evening with water
freth from their refpefive fountains. There
appears to be a flight difference in the pro-
perties of the water of each of thefe three
baths, which we fhall take occafion to notice,
where it gives rife to a feleftion in their
medical ufe.
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fueh as the ngs Bath juft flled, a {light
ﬁgree of pungency [h*en the nofe, fimilar
to that of an effervelcing mixture, but accord-
ing to Dr. Falconer, never accompanied with
any thing fetid or fulphureous. The tafte of
the water deferves particular attention, from
fome peculiarities that attend it. When hot
from the pump, it fills the mouth with a
firong chalybeate impreflion, without any
particular pungency, and accompanied with
fcarcely any kind of faline tafte; on this ac-
count it is by no means difagreeable, and may
be taken in a larger draught without difguft
than molt other waters in which the tafte of
iron predominates : what is remarkable, how-
ever, is, that as foon as the water cools, even
before there is any fenlible precipitation, the
chalybeate tafte is entirely loft, and nothing
but the flighteft faline fenfation to the tongue
remains; or rather, there is then no diftinguifh-
able difference between this and common hard
fpring water (d).

(4) Dr. Falconer afferts, that Bath water, when eold, be.
eomes not only more faline to the tafte, but acquires a peculiar
and indefcribable flavour which lalls fome time longer. I cannot
help thinking this an inftance of a kind of refincment in obfers
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fex. When from a great weaknefs and re-
laxation in the uterine fyftem, the patient is
troubled with profule menorrhagia, or with
fluor albus, diforders that are always the caufe
of much ill health and fuffering, fhe will
often find great relief in a water fimilar to
that of Tunbridge; and as this ftate of lecal
debility is a very frequent caufe of abortion
or barrennefs, thefe mineral {prings have often
been the means of removing fuch unpleafant
circumftances. However, with regard to ha-
morrhagy from the uterus, it is often accom-
panied with a good deal of general fever,
pain in the back and loins, and local irvita-
tion, where every internal ftimulant medicine
only aggravates the diforder; and therefore
the ufe of chalybeate waters in thefe cafes
requires much judgment and difcrimination.
Another difeafe alfo, intimately conneted
with a derangement in the uterine fyftem, is
chlorofis; and if we were to point out one
diforder which above all others received be-
nefit from thefe mineral {prings, it would
probably be this; and accordingly we find
in thefe watering places, a large proportion of
the female patients to be fuch who are fuf-

o oy P Ry
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fering under this obftru&tion. The great
debility attending chlorofis, the difpofition to
a cachettic ftate of body, and to general
dropfy, would ftrongly indicate this form of
chalybeate, whofe operation is fo much to
reltore the healthy flate of all the fecretions,
and along with it to invigorate the whole
fyftem; but at the fame time the feverith
irritation which always fubfifts, the headach
and frequent dyfpncea, might feem to forbid
its ufe. This however appears a firiking ex-
ception to the general rules for treating com-
plaints attended with fever, fince it is found
that chlorofis, even in its very inveterate ftate,
where not a&ually accompanied with the in-
flammatory fymptoms that precede any inter-
nal fuppuration, will almoft always bear, and
be the better for every kind of chalybeate
medicine, and this in particular. It is princi-
pally however to chlorofis, that this obferva-
tion applies, for in the inflammatory flage of
phthifis pulmonalis, and moft other inflam-
matory cafes, thefe chalybeate waters often
prove much too heating and ftimulant.

On beginning a courfe of thefe waters, it is
a general praclice to premife fome evacuation,
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will contain, according to the analyfis which
we have given, -5 of a grain of oxyd of iron
‘eabout § of a grain of muriated magnefia and
common falt, and about ;- of a grain of fe-
lenite. It will likewife hold in folution a
quantity of carbonic acid, about equal in bulk
to three drams of water ; and £ of a cubic inch
of air, chiefly azotic gas. Therefore, fuppofing
~ a quart of the water to be the daily allowance,
the patient will have taken in twenty-four
hours only { of a grain of oxyd of iron, 2 of a
grain of opening falts, § of a grain of felenite,
15 ounce in bulk, or three table fpoonsful of
carbonic acid, and about half a {poonful of
azotic gas; the whole united with two pints
of water at the temperature of 50°
The requifite duration of a courfe of a cha-
lybeate water may be reckoned about from one
to two months. If it does not difagree with
the conftitution, its beneficial effeéts in improv-
ing the appetite and digeftive powers are foon
felt; but if continued much longer than cight or
ten weeks, without a confiderable intermiffion,
‘the ftimulant effe&t gradually wears off, and
becomes inadequate to complete a reftoration
to ftrength and vigour,
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The fenfible effe&ts produced by this water,
are ftill more decidedly ftimulant than thofe of
Tunbridge or the other mild chalybeates, and
the operation of the carbonic acid may in fome
degree be diftinguifhed from that of the other
principles. It has been already mentioned,
that it appears to be the effect of every water,
even the pureft, to occafion in certain habits,
efpecially the debilitated, fome degree of ver-
tigo and determination to the head when firft
drank ; but the Spa, Pyrmont, and Seltzer
waters, poffefs this property in a very remark-
able degree, and when taken in a full draught,
particularly in hot weather, or upon an empty
ftomach, they produce a {wimming in the
head, and a degree of intoxication, that fome-
times continues for half an hour, and is very
fimilar to that which arifes from {pirituous
liquors, though without leaving the fame
debility. This kind of intoxication, as Dr,
Rutty obferves, is more remarkable in the
Geronfterre water at Spa, which contains a
flight fulphureous impregnation when firft
drawn, fo as fenfibly to affect the nofe.

With regard to the operation of thefe chaly-
beates, upon the fecretions and excretions,

T 2
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Though thefe chalybeates may generally be
taken without much preparation, it fhould not
be forgotten, that their diffufive flimulant
properties, render them often improper in
inflammatory complaints, attended with much
heat, fluthing of the face, and determination
to the head ; and as this determination is itfelf
occafioned by the water, it may often be
advifeable in plethoric habits to employ blood-
letting or other evacuations, previous to uling
this medicine. If thefe precautions apply to
all chalybeates, they are particularly neceflary
in the very a&ive form in which the Spa
water is conflituted; and thefe evacuations
are intirely independent of thofe that m:y be
neceflary to remove any local congeftion in
the alimentary canal, and which muft often
be continued during the whole courfe of this
mineral water.

The dofes of this water muft principally be
regulated by the experience of the individual
patient, though it may be ebferved, that as it
produces no very powerful effet upon any
of the ufual evacuations, it may be taken as
largely and freely as the ftomach and bowels,
or the general {yftem, can bear with con-

venience.
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altive ; and hence Hoffman coneludes that it
is peculiarly well fitted for the ufe of the
Weftphalians, who are in general of a robuft
conftitution, and live upon hard ftrong food.
It is certain that whatever effe@s are pro-
duced on delicate ftomachs by a hard water,
may be here apprehended from the large pro-
portion of earthy falts; and this is one cir-
cumftance in which an artificial mineral
water has a decided advantage over a natural
one. Pyrmont water mixes pretty fmoothly
with milk, and in this form it has been par-
ticularly recommended for gouty cafes; and
as it is {o powerfully impregnated with a&ive
principles, it will bear a confiderable dilution
where this may be thought neceffary, and
ftill retain fo much of the iron and carbonic
acid, as to be equal in ftrength to moft of
the common acidulous chalybeates.

The dofe of this water is about the fame
as that of Spa, under fimilar circumflances;
but it may be obferved that the country people
who flock to this fountain of health on all
occafions, partly for a variety of complaints,
and partly to enjoy the kind of intoxication
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drynefs at the fame temperature of 160°, the
20 grains were reduced to 12, which is 2
grains lefs than in the preceding experiment.

Taking the 1:ft of thefe experiments (which
feems the moft applicable to the prefent cafe)
as a ftandard of redu&ion, it will be found
that 20 grains of the refidue contain in fa&t
only 4.24 grains' of dried fulphat of iron, a
quantity correfponding to the 7.079 grains of
cryffallized {ulphat, which were deduced
from the former eftimation. It is obvious
therefore, that the modz of calculation juft
prt}ﬁﬂfed, would be more ftriétly correét;
but the ftate of cryftallization being a much
more uniform f{tandard of the quantity of
moiflure, than any artificial procefs of defic-
cation, 1 fhould, on that account, prefer the
former mode of computation.

Expsr. V. — The folution (Exper. 1)
from which the iron had been precipitated by
prufliat of potafh, although quite clear at
firft, and having only a greenifh caft fcarcely
perceptible, was found, after ftanding for a
few days, to have depofited another diftin&,
though not ponderable quantity of Pruffian

2 B
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blue. Sufpeding from this circumftance,
that fome minute portion of iron had efcaped
the a&ion of the prufliated potafh, I heated the
folution with a view to complete the precipi-
tation. But inftead of the very {mall addi-
rional quantity of precipitate which I ex-
pected, the fluid having previoully pafled to
a muddy green, and then to a blue colour,
foon depofited another copious blue precipi-
tate, which, after the ufual filtration and
deficcation, weighed no lefs than 2.8 grains.

Exper. VI.—A {fufpicion naturally arole,
that this new prufliat, proceeded, at leaft
principally, from the teft itfelf. In order to
afcertain this point, one cubic inch and a half
of the above mentioned folution of prufliat of
potath (a quantity equal to that ufed in ex. 1)
was boiled, firlt by itfelf, which produced no
change or precipitation, and afterwards, with
the addition of a few drops of muriatic acid,™®

* Immediately on adding concentrated muriatic acid to the
cold folution of prufiat of potath, a denfe white precipitate ap-
peared, which was inftantly rediffolved without any application
of heat; but if a confiderable propertion of acid was added, a
permanent white precipitate fublided.
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which, in a few minutes, occafioned a co-
pious blue precipitate, weighing, after the
ufual filtration and deficcation, 2.7 grains.
It appears therefore that each cubic inch of
the teft, yielded, on being boiled with muria-
tic acid, 1.8 grains of pruffiat of iron; and
confequently, that the additional prec'ipitatiun
of 2.8, in the experiment above mentioned,
proceeded (with the exception of only th
of a grain) from the iron contained in the
prufliat of potafh, and not from the folution
under examination.

As however the quantity of iron thus pre-
cipitated from prufliat of potath, by boiling
with muriatic acid, was not the whole of the
iron contained in that teft, I do not entirely
depend on the accuracy of the laft conclufion.
For, unlefs the quantities of acid ufed, and
the degree of heat applied, be exactly the
fame in both experiments, correfponding re-
{ults cannot be expeéted. In the prefent in-
ftance therefore, where thefe circumftances
were not attended to, the coincidence obtained
may have been accidental. But it may be
remembered, that my eftimate of the quantity
of iron in the chalybeate refted upon a direct

2F2
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comparative experiment (exper. 2) on arti-
ficial fulphat of iron, the refult of which
was afterwards confirmed by the application
of fuccinat of ammonia (exper. 7 & 8), a
teft totally different from the former. This
eftimate therefore is quite independent of the
peculiarities of the pruflic teft above men-
tioned (exper. § & 6). DBut I have thought
it right to ftate them, as they point out the
necellity, whenever, there is an accefs of acid,
of boiling the folutions to which the pruffic
telt has been applied, as a previous ftep to
any other part of the procefs in which heat
may be required ; fince, otherwife, a precipi-
tate arifing from the teft itfelf, would interfere
with the fublequent refults, And it may be
alfo obferved, that, boiling with muriatic acid,
provided it be carried to a fufficient extent,
will be, on many occafions, a convenient mode
of feparating entirely the iron from folutions
in which the pruflic teft has been con-
cerned ; fince, as Scheele has firft obferved,
the mineral acids poflefs that power.

It may not be ufelefs to obferve, that the,
folution of prufliated alkali, which I ufed in
ail thefe experiments, confifted of one part of
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the pruffiat in cryftals, to fixteen parts of
diftilled water ; and that a fpecimen of thefe
cryftals, burnt with a little wax, in a filver
crucible, yielded o.225 of brown oxyd of
iron. This prufliat of potafth was fo prepared,
as not to be tinged blue by the mineral acids,
unlefs heat was applied.

Having thus obtained by means of the
pruffic teft, refults which appeared fufficiently
accurate, with regard to the quantity of ful-
phat of iron contained in the water, I was
defirous to afcertain, by fome other procefs
totally unconnected with this, the real pro-
portion of metallic iron, or rather of oxyd of
iron, a&ually contained in a given quantity
of this chalybeate.

For this purpofe, and in order to obtain a
folution of this queftion, perfectly indepen-
dent of my own experiments, I requefted of
my friend Mr. Allen, one of the leCturers
of chemiftry in the medical fchool of Guy’s
Hofpital, to examine, by any method he
might think proper, a portion of refidue pro-
cured in the fame manner as that which had
been the object of the preceding experiments.
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He very obligingly complied with my requeft,
and foon afterwards favoured me with the
following account, which I fhall give in his
own words :

Exper. VII.— Ten grains of the precipi-
tate from the chalybeate {pring at Brighton,
dried at the temperature of 160°, were dif-
folved in diftilled water, by the ailiftance of a
little muriatic acid, with the exception of a
minute fra&tion of a grain, which appears
by Dr. Marcet’s experiments, to be filex.
This folution was exaltly neutralized by am-
monia. A folution of fuccinat of ammonia
being added, and the whole boiled, a brown
precipitate was obtained. This roafted with
wax, in a filver crucible, gave 1. 3 grains of
oxyd of iron.

“ Dr. Marcet having found that the
oxyd of iron in this mineral water, is com-
bined with {ulphurie acid, the following com-
parative experiment was made with the green
{ulphat of iron, to determine the quantity of
axyd of iron contained in it, by the teft of
{fuccinat of ammonia.
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Exper.VIHIL—Five grains of cryftallized
green {ulphat of iron, were diflolved in diftilled
water ; and the iron precipitated by fuccinat
of ammonia in'a boiling heat. The precipi-
tate being treated with wax in a red heat,
gave 1.8 oxyd of iron, which was of a red-
difh colour, refembling cinnamon, but rather
darker.

“ Then 1.8: §=1.3: 3.61 grains of green
fulphat of iron, in 10 grains of the precipitat
procured by boiling the water down to dry-
nefs, in a heat not exceeding 160°.

“ In employing the fuccinat of ammonia
as a teft, care mult be taken to faturate the
folution to which it is applied, very accu-
rately.” *

On comparing thefe refults with my own,
I had the fatisfaction to obferve that the quan-

* In addition to this, I would obferve, that long and repeated
boiling, is alfo neceflary to promote the adtion of this teft on
fulphat of iron, upon which it aéts but very flowly and imper-
fedtly without it. It is evident that the effe of boiling, in
this inftance, depends merely upon a further oxydation of the
iron ; fince by allowing the folution to ftand for a fufficient
length of time, or by adding nitric acid, the iron becomes
readily and entirely precipitable,
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tity of fulphat of iron, which I coneluded to
be 222 appeared from Mr. Allen’s more

diret eltimate, to be %2> a degree of co-
incidence which it can hardly be expeéted
to furpafs in refearches of this nature.

In order to form an eflimate of the adtual
quantity of metal or metallic iron, contained
in the chalybeate, I tried the following expe-

riment ;

Exper., IX.—Five grains of iron, filed
from the pureft fpecimen of malleable iron
which I could procure, were diffolved in di-
luted fulphuric acid, by long digeftion in a
gentle heat, This fﬂiutim; being previoufly
neutralized, was repeatedly boiled and filtered
with fuccinat of ammonia, and afterwards
treated with pure ammonia, to precipitate a
{mall remaining portion of iron, which had
efcaped the a@tion of the fuccinic teft. The
whole of this precipitate being expofed to a
red heat, in an open filver crucible, and
treated with wax, in the fame way as in
exper. 7 & 8, gave 7.4 grains of a dark red
brown oxyd of iron, which was attracted by
the magnet. It appears therefore that 100
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grains of this oxyd, confifted of 67.6 of metal,
and 32.4 of oxygen.

By combining thefe refults with thofe
of the two former experiments, it will be
found that the 10 grains of refidue (which,
in exper, 7, yielded 1.3 grains of oxyd of
iron), contained really no more than 0.8%
grains of metallic iron, or 8.7 in 100 grains.
And the a&tual proportion of metal in g grains
of cryftallized fulphat (which, in exper. 8,
yielded 1.8 grs. of oxyd), would be 1.22 grs.
Or 24.4 in 100; a quantity correfponding
to 0.36 of the oxyd.® As However the pre-
portion of oxyd in the falt, muft depend upon
its degree of oxydation, thefe refults, even
allowing them to be perfeftly accurate, can
only be applied to experiments made exactly
under the fame circumflances as thofe jult,
related, Butl fhould not omit to mention, that
my brown oxyd of iron, had a more diftin&
reddifh hue than that obtained by Mr. ‘Allen,

in the experiment to which this is compared ;

®* Chemical writers agree in reckoning 0.27 of oxvgen in
.exyd of iron at its minimum of exydation, fuch as it is ob.
tained from pure green fulphat; and 0.48 in the red oxvd, fuch
as it exills in the red fulphat of iron. In my experiment, the
oxyd appeared to contain ©0.324, which is a kind of inter-
mediate proportion between thofe jult mentioned,
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precipitates the green fulphat, there could be
no doubt but that the deliquefeent refidue,
obtained in the former experiment, contained
a quantity of red fulphat of iron. In order
to form an eflimate proportion of this falt
in a giveﬁ quantity of the refidue, the y¢l-
low watery folution above mentioned, pro-
ceeding (exper. 1) from 20 grains of refi-
due, was trcated with prufliat of potafh,
which occafioned a precipitation of Pruffian
blue, weighing 1.45; which denotes a quan-
tity of red fulphat of iron, equivalent to 1.3
grains of the green fulphat.’

(A)—But although the prefence of red
fulphat in the refiduary matter, is manifefily
fhewn by thefe Experiments, yet they do not
by any means prove, that the falt a&tually
exifted in the recent chalybeate. On the
contrary it appears probable, that it is the
produ@® of the feveral operations to which

* Mr. Kirwan, in his  Effay on the Analyfis of Mineral
Waters,” 1n which he has fo much contributed to the advance-
ment of that pary of chemical fcience, exprefles a belief that the
fulphat of iron, which has occafionally been difcovered in mineral
waters, did not exiflt in thofe waters, previous to the analytic
procefles to which they were fubjected. -

L
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§ XIV. Sulpbat of lime.

Exper. I.—Oxalat of ammonia being
added to a folution of 10 grains of refidue,
the iron of which had been previoufly fepa-
- rated by fuccinat of ammonia, a confiderable
turbidnefs inftantly took place, and a white
precipitate 1eadily fubfided, which, dried as
ufual, weighed 4.1 grains.

Having had every reafon to conclude from
fome of the preliminary experiments, men-
~tioned in a former part of this paper, that
the lime exifted in the water in the flate of
fulphat, it remained to be determined, what
quantity of felenite correfponded to the 4.1
grains of oxalat of lime, obtained from 10
grains of refidue. !

Not finding in any chemical works any facts
from which I could immediately deduce the
folution of this queftion, I made the following

comparative experiment :

Exper. IL.—A fpecimen of the pureft
native felenite that I could procure, was pul-
verized and boiled to faturation in diftilled
water. This folution was decanted, and the
clear fluid evaporated to drynefs in the tem-
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however, as it will foon appear, was contra-
dicted by fubfequent experiments.

Exper. III.—The whitith powder info-
luble in potath being examined, proved to
be magnefia, mixed with a {mall quantity of
lime, which was readily difcovered by the
oxalic teft. But the fuppofed {olution of alu-
mine in potafh, being allowed to ftand for
fome time, depofited a further quantity of a
whitith powder, and the clear alkaline liquor
being boiled with muriat of ammonia, pro-
duced no precipitation whatever, which led me
to fufpe&t that the whole of the original pre-
cipitate (exper. 1) was magnefia, with the ex-~
ception of the minute quantity of lime juft
mentioned.

Exper. IV.—In hopes to obtain more de-
cifive refults on this fubje&, and in order to
vary the laft experiments, I made a new {o-
lution of 10 grains of refidue, from which the
iron was precipitated by fuccinat of ammonia.
But from this folution, treated like the former
with cauftic alkali, I could obtain no earthy
precipitate.
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BxpER. V.—This circumftanee, as it ap-
peared afterwards, was fimply owing to the
ftate of very great dilution in which the
carthy falt exifted in this folution ; but before
I was aware of this, an idea occurred to me,
that the non-appearance of a precipitate in this
cafe, might poffibly arife from the previous
application of fuccinat of ammonia. In order
to afcertain this point, I prepared artificial
folutions of muriat of alumine, and muriat of
magnefia, and obferved, that on pouring a
few drops of fuccinat of ammonia into the
former, a copious precipitate fubfided.

It appeared therefore ufelefs to profecute
any farther my inquiry on the above folution.
But this property of fuccinat of ammonia, to
precipitate alumine, firuck me as being new
and curious, and attracted for fome time my
attention.

(A)—TI fhall not enter here into all the par-
ticulars of the inquiry and various experi-
ments refpecting alumine and its relations
with the fuccinic teft, which arofe from the
circumftance juft related ; but as the fubjec
is by no means unconneéted with the objeét
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6thly, That if 100 parts of pure alumine
prepared from alum, and brought to the
confiftence of a pafte,® be diffolved in ful-
phuric acid, and afterwards precipitated by
fuccinat of ammonia, and calcined in a red
heat, the refidue will be exa&tly equal in
weight, to that procured by calcining in the
fame manner, without any previous folution
and precipitation, a fimilar quantity of pure
alumine taken from the fame mafs.

ExpPrr. VI.—Being now pofleffed of a
dire&® mode of precipitating alumine, I made
a folution of 10 grains of refidue, and after
precipitating the iron from it by prufliat of
potafh, and the lime by oxalat of ammonia,
I added fuccinat of ammonia. But not the

* T procured this pafte by precipitating a folution of alum by
pure ammonia, and afterwards wathing the precipitate repeatedly
in great quantities of diftilled water, and heating it gently once
or twice with ammonia. The water at laft came off perfedly
free from fulphuric acid; and a portion of the pafte thus pre-
pared, being diffolved in muriatic acid, and a ftrong folution of
muriated barytes added, a flight cloud only was produced,
without any diftin& preci;ﬁtate. And as nitrat of barytes pro-
duced no cloud whatever, I fufpedted that the flight effeét of
muriated barytes might poflibly be one of thofe anomalies,
fuch as Mr. Kirwan has obferved with regard to muriat of
magnefia, quite independent of the prefence of any foreign

fubitance.



390

leaft effe@ was produced, although cauftic
alkali occafioned a precipitate, and although

the leaft quantity of muriat of alumine pro-
duced an immediate cloudinefs. 'This expe-
riment, which I repeated feveral times with
the fame refult, appearing f{ufficiently decifive,
with regard to the abfence of alumine in the
Brighton chalybeate, my attention was now
exclufively dire@ted to the magnefia, the pre-
fence of which had been proved by former
experiments,®

Exrer. VII.—Magnefia,in this inftance, as
it has been thewn before (§ XV. exper. 2. f),
could only be fuppofed to exift in the state

* Whilft this fheet was printing, I accidentally obferved, that
muriat of alumine was decompofed by the pruffiat of potafh
which T ufed in my experiments, and which, I have every reafon
to {uppofe, had been prepared with {ufficient care and accuracy.
I have fince found upon inquiry, that this property, though not
genarally known, has been noticed by fome chemills, and pro-
bably belongs to all pruffiated alkalies, in whatever mannex they
have been prepared. No conclufion therefore, refpedling the
non-existence of muriat of alumine, can be deduced from the
above experiment, nor from any other procefs in which the
pruflic teft has previouly been ufed. But from many other cir-
cumftances, and particularly from the refults obtained in the
analyfis by alcohol, it appears fufficiently obvious, that muriat of
alumine (unlefs it be in extremely {mall quantity), cannot exilt
in the water,
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of muriat. In attempting to eflimate the
quantity of this fait, I had again recourfe to
alcohol. 20 grains of refidue were put into
a phial, with about 120 grains of alcohol of
the {pecific gravity of 810.  The undiffolved
part was allowed to fubfide, after fhaking the
folution repeatedly, and letting it ftand for
feveral hours. The clear fluid being then
decanted off, and a folution of carbonat of
ammonia fully faturated with carbonic acid,
being added, the mixture became thick and
turbid, and paffed to a dirty brown colour.
This muddy fluid being filtered, and phofphat
of {fcda added to the clear folution, a cloudi-
nefs immediately appeared, and in a few
minutes a white powder fubfided, which,
when dried at a temperature not exceeding
100°, weighed 2.8 grains.

The precipitate obtained by this method*,
being a triple falt, compoled of phofphoric

* This very ealy and valuable method of precipitating mag-
nclia, was firlt fuggelted by Dr. Wollafton. It is obvioufly
founded upon the property which fully neutralifed carbonat of
ammonia poffeffes, firflt to diffolve the carbonat of magnefia
which is formed in confequence of a double cleétive attraction,
and afterwards to yicld the earth to the . phofphoric acid,
with which, and the ammonia, it forms a triple falt. With
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acid, magnefia and volatile alkali, (the fame
combination which Mr. Fourcroy has dif-
covered in the bladder of a horfe, and Dr,
Wollafton has shewn to compofe one of the
concretions which are formed in the human
bladder), my next object was to determine,
by a comparative experiment, what quantity
of muriat of magnefia was required to form,

by the procefs above mentioned, a known
quantity of this triple falt.

Exrer. VIII.—For this purpofe, T evapo-
rated to drynefs a folution of muriat of mag-
nefia, in a heat of 160°, § grains of the refidue
thus obtained were diflolved in water, and both

repard to the preparation of the carbonat of ammonia, Dr.
Wollafton’s methed confilts fimply in pulverifing a quantity of
the common carbonat, and expofing it for a few hours to the
action of the atmofphere, thinly fpread on a piece of paper. 1
found that roo grains of common carbonat of ammonia recently
fublimed, being treated in this manner, were reduced to §7
grains : and a folution of falt thus prepared had no {mell what-
ever. But no certain inference can be drawn from this experi-
ment, refpecting the proportions of carbonic acid and volatile
alkali in the common carbonat, fince (as Mr. Davy has thewn i
his excellent treatife on the nitrous oxyd), thofe proportions

wary confiderably acéording to the degree of heat with which
this falt is fublimed.
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pofling for about a quarter of an hour, common
calcined magnefia to a red heat, fo as to be
certain that all the moifture and the carbonic
acid had been expelled, were diffolved in mu-
riatic acid, and precipitated as in exper. 7.
The triple falt being colleCted on a filter, and
thoroughly dried in a heat not exceeding 100",
weighed 26.3 grains. Confequently 2.8 grains
of this falt, or 1.79 grains of muriat of mag-
nefia, contained only o.53 grains of pure
magnefia; a proportion which is equivalent to
100 grains of triple falt dried at 100°, for 19
of magnefia prepared in the manner juft de-
fcribed.  1dried the 26.3 grains of triple falt
at a temperature not exceeding 100°, fearing
that it might be decompofed by a greater heat;
but I was rather furprifed to find, that being
afterwards expofed to a heat Df 160°, it loft
only 2 grains.

§ XVIL Sulpburic acid,

In order to afcertain the quantity of ful-
phuric acid in the chalybeate, a folution of
nitrat of barytes was added to a pint of the
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of foda, it will be found that if according to
Dr. Black’s ftatement®, 245 grains of luna
cornea are equivalent to 100 grains of com-
mon falt, the above 6 grains of muriated filver
will reprefent 2.5 grains of muriat of foda :
and by dedudling from thefe 2.5 grains,
0.7 grains (which may be confidered as an
adequate allowance for the o.8g grains of
muriat of magnefia difcovered in XVI. exper.
7 & 8), the quantity of muriat of foda will
be reduced to 1.8 grains, in 10 grains of
refidue, :

e T e

§ XIX. Examination of the fediment depo-
Jited by the chalybeate, and of the changes which
the water undergoes by long expofure to the
atmofphere.

(A) T have mentioned at the beginning of
this paper a copious earthy or ochry fediment
which is formed wherever the water has been
fuffered to ftagnate. Some of this fubftance

® See Tranfadtions of the Royal Society of Edinburgh ITI.
116,
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which I had colleted and brought with me
in a muddy ftate, became in a few weeks hard
and friable like ochre, of which it had exattly
the colour and appearance. Being flightly
examined, it appeared to contain iron, in the
ftate (partly at leaft) of fubfulphat; lime,
chiefly in the ftate of carbonat; and a {mall
portion of argillaceous earth. The two laft
ingredients, there is every reafon to fuppofe,
are merely conveyed and depofited by the
water, without having ever been chemically
combined with it

(B) With regard to the pond before men-
tioned, formed by the fuperfluous water from
the Wick chalybeate, I found on examination,
that a pint of it contained only 3% grains of
folid matter, in which I difcovered nearly the
fame ingredients as in the frefh chalybeate,
except that the whole of the iron had dif-
appeared. The nature of this water, how-
ever, muft vary exceedingly according to the
weather and the feafon ; fince heavy rains
mufl always dilute its contents, and fometimes
occafion the introdu&ion of various other in-
gredients.

2D
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fufpended by a mineral acid, whilft in the
other, it is held in folution by a gafeous men-
ftruum. But experience has fhewn that the
fpecific effects of iron on the human frame,
do not materially differ, whether it be taken
in the ftate of carbonat, or of fulphat, or of
plain oxyd, or in any other form, provided
the metal be nearly in the fame ftate of oxy-
dation ; although it muft be allowed that there
may be differences in the degree of that effet,
as well as in the manner in which the acid,
or vehicle of the metal, affe&ts the organs of
digeftion, in particular individuals. It may
be obferved alfo, that this {pring contains a
quantity of neutral falts, which may probably
be of ufe in affording a gentle ftimulus to the
ftomach and inteftines, and thus contributing
to infure the beneficial effects of its ferrugi-
nous ingredients. It is therefore very reafon-
able to fuppofe, that the Brighton chalybeate
is likely to be of confiderable ufe in difeafes
which require the tonic powers of this kind
of medicines ; and from the peculiarly advan-
tageous fituation of that {pring, there is every
reafon to expeét, that at no diftant period,
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its medicinal qualities will be more generally
acknowledged. *

Before I conclude, I muft beg leave to
mention a circumftance refpecting the medi-
cinal effect of this chalybeate, which I have
learnt from Dr. Tierney. This gentleman has
obferved, that in common with moft mineral
waters of this kind, it is apt to occafion in
fome individuals a degree of naufea and a
fenfe of weight inthe ftomach, when taken
cold; but he has found that thole effects gene-
rally difappear, if the water be drank mode-
rately warm. This remark appears to me im-
portant, and is particularly applicable to the
Brighton chalybeate, as its analyfis thews, that
no iron is precipitated, nor any other material
change produced, by applying heat to it, pro-
vided it be done quickly, and in veflels which,
from their thape, expofe but a {mall furface of
the water to the a&tion of the atmofphere. In

* Seyeral practitioners at Brighton, have been for fome years
in the habit of recommending the Wick water in a variety of
complaints, Both Dr, Tierney and Mr. Hall have told me,
that they have had frequent opportunities of afcertaining its
beneficial effects,  That {pring, however, is yet comparaiyely
fpeaking, but little known, and feldom reforted to,
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readily in the form of pure fublimed fulphur
on the upper covering of wells, and other
places, through which it paffes for a confider-
able time. In all cafes, however, the quan-
tity of this inflammable is very {fmall in any
given portion of water, compared to the in-
tenfity of the fenfible properties. None of
thefe waters will bear carriage well to any
diftance, as the fulphureous ingredient is con-
fiderably decompofed, and the fulphur fepa-
rated in an ina@ive form, by mere reft, even
in clofe veflels. Some of thefe, however, are
more permanently {ulphureous than others,
which depends on minute chemical differences,
which will be duly noticed.

As Ipccimens of the cold fulphureous
waters, the only kind which this country
poflefles, we fhall give an account of*the
celebrated fprings of Harrogate and Moffat :
as examples of the hot waters of this fpecies,
we fhall mention the ftill more famous ther-
mal fountains of Aix-la-Chapelle, and thofe
of Bareéges, in the fouth of France, and with
thefe we fhall conclude the hiftory of the
individual mineral waters.
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Syrup of violets is rendered green after
ftanding for fome hours.

No appearance of any thing metallic is in-
dicated by the ufual tefts.

By boiling a quantity of the frefh water in
a proper veflel, and receiving the volatile pro-
dutts, a mixed gas was obtained by Dr.
Garnett, in the'proportion of 34 cubic inches
in the gallon, or about % of the bulk of the
water. This is compofed of carbonic acid, {ul-
phurated hydrogen, and azotic gas. The two
former might be expeéted to be contained, the
one from the {mell, and the other from the
flight alteration in the colour of litmus; but the
latter can only be afcertained by experiment.
The azotic gas is more loofely attached to the
water than the two others; (¢) and befides,
a large quantity of it is conftantly rifing up
through the water at the {pring head, precifely
in the fame manner as at Buxton and Bath,

(¢) This was afcertained by receiving the gas expelled from
the fulphurcous water, in fucceflive phials previoully filled with
warm water, and examining each feparately.  The firll is chiefly
azotic gas, but the carbonic acid and fulphurated hydrogen are
not entirely expelled till the water has been boiled for fome mi-
nutes. Thefe faéts are interefting in a chemical view, probably
mors than in a medical,
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the hydrogen, is the moft conipicuous, though
the precife operation of this fubftance is little
known.

The difeafes for which Harrogate water
has long been ufed with the greateft advantage,
are indicated by a review of its contents; and
though we cannot in all cafes exaltly diftin-
guifh and {eparate the operation of the diffe-
rent ingredients, there are certainly fome to
which the purgative falts are peculiarly appli-
cable, and others that require the fulphureous
principle ; and again there are feveral in which
the union of both the ative contents is of
particular advantage. Like all the other faline
waters, that of Harrogate is ufed in a number
of diforders of the alimentary canal from the
ftomach to the inteftines, and in the derange-
ments of the biliary fecretion which fo often
produce thefe complaints. As this water is
a {peedy and fafe purgative, and as under its
ufe, the general health, {pirits, and appetite
almoft invariably improve, it may be ufed
with the greateft profpe&t of advantage in
correcting the obftinately coftive habit of
body that accompanies hypochondriafis, and
this habit when removed by mineral waters,
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appears to be lefs likely to return, than when
only the refinous and draftic cathartics are
made ufe of. The purgative qualities of this
water are not much impaired by keeping for
a moderate length of time, but it is not im-
probable, that even in thefe cafes, the fulphur
may contribute to its medicinal powers. The
fame obfervations will apply to its ufe in fcro-
phula, and in various vifceral obftru&ions.
But it is peculiarly from the cure of a number
of cutaneous diforders, that the fulphureous
waters of Harrogate have acquired their high
celebrity, and accordingly a very large num-
ber of the patients who refort thither are of
this clafs. In thefe complaints, the ufe of the
water was formerly intirely confined to ex-
ternal application, and even then its eflicacy
was very fully eftablithed. Modern practice
has introduced a confiderable iinprovement in
imploying this water largely as an internal me-
dicine ; and the union of the fulphur with the
neutral falts in fuch a proportion asto deter-
mine regularly and moderately to the bowels,
appears to be a plan of cure well adapted to
thefe troublefome and often very obftinate

difeafes. If we compare the actual quantity
2 E
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of fulphur contained in this compound form,
- with the fenfible properties and peculiar altion
which this inflammable here exerts, we fhall
find that there is no form of combination in

which it is fo adtive, and fo readily diffufible,

as in that of its union with hydrogen. It
cannot be doubted, but that this ingredient
has a large fhare in the cure of thefe cutaneous

complaints, as we know the efficacy of {ulphur -

upon them when employed in other forms, |

"I-
i

though in much greater quantities. It is not d

my prefent purpofe to enumerate all the
varieties of cutaneous complaints that are
found here; many of them are the fmall |

pimply eruption fo commonly met with, and

called in popular language, though impro-
petly, fcorbutic ; which are often produced by
a fudden application of cold, either to the fur-
face of the body or the ftomach; or elfe
feem to belong to the habit of body and
ftate of the ikin, and appear periodically. It
is not however, merely to thefe, that the ufe of

Harrogate water is confined, for it is confi-

derably, though not equally ferviceable, in
many of the more obftinate and painful dif-
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orders of the fkin, fuch as the elephantiafis, and
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leprous eruption, Thefe complaints receive
material advantage in the ufe of the warm
bath, which accordingly makes part of the
plan of cure ; and during its ufe, very moderate
dofes of the water, warmed, and repeated at
proper intervals, will materially affift in keep-
ing up that full perfpiration which is promoted
by the bathing, and always kept up for fome
hours by confining the patient in bed after
immerfion, wrapped up in flannel. In this
refpect, however, the cold fulphureous waters
are not fo advantageous as thofe which are
naturally hot; for the former, in being artifi-
cially warmed, muft lofe fome of the fulphu-
reous gas, on which part of their efficacy,
even when applied externally, muft depend.
For this purpofe therefore the hot fulphureous
baths of Aix-la-Chapelle are certainly pre-
ferable, but we have no natural {prings of this
kind in our own country.

Among thofe diforders in which both the
fulphureous and faline ingredients may be
fuppofed to unite their valuable properties, we
may mention the piles,and fymptoms produced
by feveral fpecies of worms. The advantage
of fulphur, as a mild unirritating purgative,

2E2
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and one, perhaps, that continues its operation
through the whole of the inteftinal canal, has
long eftablifhed its virtue in thofe hzmor-
rhoidal affetions that require this evacuation ;
and the neutral falts with which it is united
in this mineral water, cannot but contribute
to its efficacy. The effeét of fulphur in re-
moving worms from the alimentary canal, has
been fuppofed, with fome probability, to be
that of deftroying the animal; and if this be
a juft explanation, the diffufive aQivity of the
fulphurated hydrogen will amply counterba-
lance the minutenels of quantity. However
this be, we find that Harrogate water is a
fafe and often powerful remedy againft the
round worm and afcarides, when taken in
{uch a dofe as to prove a brifk purgative; and
in the latter cafe alfo, when ufed as a glyfter,
the afcarides being chiefly confined to the
reGtum, and therefore within the reach of
this form of medicine. (d)

(d) For further particulars concerning the ufe of Harrogate
water, the reader is particularly referred to the very judiciousand
accurate obfervations contained in “ An Effay on the Waters of
Harrogate and Thorp Arch, by Jofhua Walker, phyfician to the
Leeds Infirmary, 1784.” ; ~

=

il
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This water is generally taken in fuch dofes
as to produce a fenfible effeét on the bowels.
For this purpofe, it is found in general ne-
ceflary to rake in the morning, three or four
glafles of rather more than half a pint each,at
moderate intervals. To correct the naufeous
flavour, which is offenfive to thofe who are
beginning to ufe this water, fome perfons are
in the habit of taking {fome aromatic feeds,
fugar comfits, and the like; but Dr. Garnett
judicioully recommends a fmall quantity of fea
bifcuit or coarfe bread, which will remove the
tafte very {peedily, and not cloy the ftomach,
which to an invalid is often a circumftance of
fome importance. The water thould be taken
_frefh from the {pring and cold, where the
fomach can bear it, efpecially in thofe cafes
where the fulphureous ingredient is particu-
larly wanted.

With regard to the a&ual quantity of fub-
ftances contained in the ufual dofes, we find,
according to the above analyfis, that half a pint
will hold in folution about forty-five grains and
a half of purgative {alts, and one grain and a
half of carbonated earth, for the folid con-
tents ; and for the gafeous, about four drams
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- affeCting the bowels. Scrophula is another
diforder in which many reccive very impor-
tant relief here. = It is chiefly however in the
earlier ftages, and {lighter {ymptoms of this
formidable malady, that the good effe@s arif-
ing from this water are the moft confpicuous ;
but under this ufe, glandular tumours are often
difperfed without fuppuration, or any bad
confequence. Frequently too, perfons who
have ill conditioned and irritable ulcers, apply
the water as a conftant drefling to the part,
and with great benefit. Belides thefe dif-
eafes, the water of Moffat is now employed
in a number of bilious complaints, in dyf-
pepfia, and general want of action in the ali-
mentary canal ; and alfo in calcnlous cafes.
With regard to the requifite dofe, it may
be obferved in general, that this is a water
which may be fafely taken at almoft all
times, and by moft conflitutions. To produce
much benefit, it fhould be ufed pretty freely
in fuch dofes and intervals as the patient can
bear. The quantity ufually preferibed, is from
one to three bottles drank every morning; but
there are many perfons of a delicate ftomach
to whom this allowance is much too large.
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There are {everal fources of hot water
within this city and the finall territory that
belongs to it ; the principal of thefe is inclofed
within a ftone ciftern, always kept clofely fhut,
whence the water flows in a large fiream into
feveral {pacious and elegant baths that are dif-
tributed through wvarious parts of the city,
which are more in number and extent than
perhaps in any place where bathing is ufed ;
and diftinguithed by the names of the Empe-
ror's Bath, the Noble’s Bath, the Poor’s Bath,
&c.—The fupply for all thefe is very ample,
and every neceflary apparatus is found for
vapour bathing, for the douche, or pumping
on any particular part of the body, and the
like.

The water rifes within the {prings in a large
body, and with continual {parkling; and at the
fame time, as IDr. Lucas obferves, fends out
a conliderable number of air bubbles, that
break on the furface with a flight explofion.
It is at firlt perfeétly colourlefs and pellucid,
and fends forth a large volume of fteam, and
with it a remarkably ftrong odour of liver of
fulphur, precifely fimilar to that of Harrogate
water, but much more powerful : this odour
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is intirely calcareous. At the fame time it
lofes much of its offenfive fmell, and when
cold, has fcarcely any odour: this is in
fome degree renewed by heating the water,
but when again cooled, the fmell s no longer
recoverable.

The chemical analyfis of Aken water pre-
fents us with fome interefting appearances,
and its compofition is now afcertained in a
fatisfa€tory way, affifted by the knowledge
which modern chemiftry has afforded of the
fubftance which gives the fulphureous impreg-
nation. With re-agents, the appearances are
as follows : -

Acetat of lead dropped into the frefh
water, caufes a brown precipitate ; which is
found to be fulphurated lead mixed with
muriated lead.

A piece of lead with a bright polifhed fur-
face fufpended over the vapour of the water,
becomes foon blackened and corroded into a
fine pulverulent black fulphuret.

Nitrated {ilver, added to the water when
cold, gives a white precipitate of luna cornea.

Syrup of violets changes into a pale grafs
green, and the water both hot and cold, but
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lefs fo with the cold, owing to the previous
depofition of carbonated lime.

Litmus, in like manner, is rendered of a
deep violet, and infufion of rhubarh of an
orange red, both by the frefh and cooled
water, and ftill more when it is conliderably
reduced by evaporation ; and from this latter
circumf{tance the prefence of an uncombincd
alkali is indicated.

No metal is difcoverable by the niceft tefts.

The folid contents left after evaporation
are, a fmall quantity of carbonated lime, of
muriated foda, and carbonated foda, which laft
gives the lixivial tafte, and a&ts a confpicuous
part in the chemical compofition of the whole.

But the moft ftriking feature in this mineral
water, and almoft peculiar to it, is the unufual
quantity of fulphut that it contains; the whole .
however fo far united to a gafeous bafis as
to be entirely volatile by heat, {fo that none
is left in the refiduum after evaporation. In
the common fulphureous waters, fuch as that
of Harrogate, though this inflammable is in-
dicated by every teft and fenfible property, it
cannot be procured feparate and in a palpable

2 E
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form without the afhftance of chemical agents:
whereas here it is fpontaneoufly feparated ; for
it is found that wherever a large quantity of
the Aken water pafles hot from the fpring
through a confined place, the upper covering
becomes Ly degrees incrufted with a very fine
pulv rulent fublimed fulphur. This is par-
ticularly the cafe on the dome of the vault that
‘nclofes the great fource which fupplies the
emperor’s bath. This is opened at times, and
the fulphur brufhed off, and fold under the
name of Aix fulphur. The hydrogen therefore,
which flies off in a gafeous form from this
water, is {uperfaturated with fulphur, and de-
pofits its excefs of this fubftance in a very thort
time after it has become aeriform ; but, how-
ever, the foda which the water contains, pro-
bably detains fome of the fulphurated hydro-
gen for a time, fince the peculiar odour of
this compound is recoverable, even after the
water has been once cold; but, as has been
mentioned, it is entirely diflipated by the pro-
cefs of evaporation ().

(#) The chemical reader is here referred to fome excellent

obfervations on this fubje@ by Mr. Kirwan, in his Treatife on
Mineral Waters, Hepatic air, he obferves, confifts of inflammable
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The exad quantity of gas has not been af-
certained with any degree of accuracy, nor,
what is perhaps of more confequence, the
proportion of the fulphur to the hydrogen in
the hepatic gas. There is, befides, a quantity
of carbonic acid in the water, but not more
apparently than is fufficient to faturate the
foda, and to hold in folution the calcareous
carth.

Aken water, when taken internally, feems to
‘poflefs important medical virtues, and is ufed
in a variety of cafes. Its fenfible effeCts are
but few. In general it produces fome degree
of chearfulnefs and gaiety'nf fpirits, but, if
taken largely, it {lightly affects the head with
fome degree of vertigo and fleepjnefs, and this
is the more as the heat is greater. It fome-
times excites naufea, from the powerfulnefs of
its {enfible qualities, till the patients are ufed
to the tafte and fmell, which foon happens.
After this, it feldom produces ficknefs, except
the ftomach is foul. It often determines to the
bowels, and proves mildly laxative, if liberally

circumitance of the degree of adhefion of the fulphurcous fimell,
which may be at firlt fomewhat renewed by heating the water,
after it has once cooled.
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taken ; but this effe&t is in a good meafure re-
gulated by the acidity of the patients {tomach,
and the weaknefs of the digeftive organs, It
more certainly determines to the kidnies, in-
creafes the fow of urine, and likewife emi-
nently promotes perfpiration, and a foft moift
ftate of the fkin, highly favourable to thofe
diforders that are affected by the ftate of this
excretion.

During a courfe of the water, even ufed
only internally, the body acquires a fulphu-
reous fmell, and filver worn in the pockets
becomes tarnithed (c).

Thefe thermal waters are much reforted to
on the continent for a variety of complaints.
They are found effentially ferviceable in the
numerous {ymptoms of diforders in the fto-
mach and biliary organs, that follow a life of
high indulgence in the luxuries of the table.
In thefe cafes, the foda that the water contains
probably contributes much to its efficacy.
Hence its ufe in acidity and indigeftion in
the primz vie from accidental caufes, and in
jaundice. Aken water alfo much relieves pain-
ful affections of the kidnies and bladder, which

(¢) Lucas; vol. IT. page 148,
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produce pain in the loins, and thick mucous
urine with difficult mi@urition. As the heat-
ing qualities of this water are as decided as
in any of the mineral fprings, it fhould be
avoided in cafes of a general inflammatory
tendency, in hed&ic fever, and ulceration of
the lungs, and in a difpofition to active
hemorrhagy.

As a hot bath, this water is even more
valuable, and more extenfively employed than
as an internal remedy. The baths of Aix
may be faid to be more particularly medicated
than any other that we are acquainted with.
They poflefs both temperature of any degree
that can be borne, and a firong impregnation
with fulphur in its moft adtive form, and a
quantity of alkali which is fufficient to give
it a very foft foapy feel, and to render it more
detergent than common water. This quality
is even made ufe of, both here and at Borfet in
the neighbourhood, where the water is applied
to wafhing linen and other fubftances. From
thefe circumftances, thefe baths will be found
of particular fervice in ftiffnefs and rigidity -
of the joints and ligaments, which is left by
the inflammation of gout and rheumatifm ; and
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in the debility of palfy, where the higheft de-
gree of heat which the fkia can bear is re-
quired. The fulphureous ingredient renders it
highly adtive in almoft every cutaneous erup-
tion, and in general, in every foulnefs of the
fkin (4} ; and here the internal ufe of the water
thould attend that of the bath. Thele waters
are alfo much employed in the diftrefling de-
bility which follows a long courfe of mercury,
and exceflive falivation.

Aken water is one of the few natural {prings
that are hot enough to be employed as a va-
pour bath without the addition of artificial
heat, and for this purpofe the vapour is de-
tained as it pafles through the channels that
fupply the common baths where the heat is
the greateft. Thisis a mixture of ftcam with
hydrogen gas ftrongly fulphureous, and it is
applied by a fuitable apparatus cither generally
or partially to the body, as occalion may re-
‘quire. - This vapour bath is much more liable
to affect the head, and caufe fluthing in the
face and turgefcency of the veflecls, than the
{imple hot bath, and therefore muft be ufed

(4) Hoffman,
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more cautioufly. It is employed both in the
cales in which the hot bath is ufed, and
more efpecially as a fudorific to excite a full
perfpiration, which is afterwards kept up by
removing the patient to a warm bed for fome
hours. This is found to be a remarkably
powerful auxiliary in curing fome of the
worlt {pecies of cutaneous diforders.

In ufing this water internally, the patient
fhould begin with not more than half a pint
for a dofe, and repeat it more or lefs often
according to the effeds on the head, and the
intention of drinking it. For producing a pur-
cative operation, it is neceflary to take from
a quart to a gallon, a quantity which {ome-
times cannot be borne by the ftomach ; and
in that cafe fome of the faline medicines of
this kind muft be reforted to. By fuffering
the water to ftand in an open glafs for fome
time, its aclivity abates as the {fulphur evapo-
rates, and thus its aétion may be moderated,
whillt the whole of the alkali is retained.

The town of Aix likewife poflefles the
advantage of being near to feveral chalybeate
waters, which often are of great ufe in re-
ftoring to perfe& health thofe patients who
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BORSET WATER.

ConTIGUOUS to the city of Aix-la-Cha-
pelle, a quarter of a mile to the fouth, is the
village of Borfet or Bordicheit, alfo enriched
with feveral thermal {prings, which however
on account of their proximity to Aken, are
but little frequented by invalids, but are prin-
cipally made ufe of by fullers and cloth
workers, on account of the convenience of
procuring, without expence, plenty of hot
water, a little alkaline, which is well adapted
for the cleanfing of cloth ().

One of the fprings of Borfet refembles
thofe of Aix in all its conftituent parts, but
the impregnation with fulphur is much
weaker. It depofits, however, fome fulphur
in its courfe through any confined channel on
its upper part, but not fufficient to be worth
colleting. It is pretty ftrongly alkaline. Its
temperature is 132°% which is nearly as high
as the hotteft baths at Aix.

The other het fpring differs confiderably

(2) Lucas.
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from the former, in containing no {ulphur in
any form; it therefore has no ‘odour, nor
does it blacken the folutions of filver or lead.
It is however equally alkaline, and the heat
is as high as 152° and therefore much ex-
ceeds the hotteft of the Aken waters. In
this fpring there is a large quantity of earth
fufpended, which is depofited as the water
cools, and forms hard incruftations to a con-
fiderable thicknefs round every fubftance that
may lay in its way, and will {ferve as a nucleus,
Notwithftanding this circumftance, it is found
highly ufeful in fcouring wool and cloth
boiling vegetables for the table, and in thofe
domeftic purpofes for which a foft water is
required. The alkali which they contain
corre@s therefore the hardnefs which the
abundance of earth would otherwife give.

This curious {pring alfo contains fome car-
bonic acid, which is conftantly efcaping from
the freth water, and is in fufficient quantity
to corrode in a fhort time the leaden cover-
ing which is ufed for the vapour baths, and
any iron which may happen to be within its
reach.
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The ftream flows from the feveral baths
into a large fith-pond where it is of a blood
heat. Here carp and tench multiply very
faft, and grow to an enormous fize, but their
fleth is flabby and without flavour, till they
have been removed into a pond of cold water,
and kept there for about fix months, when
they become perfe@ly firm, and good for the
table.

Borfet water, when ufed medicinally, is
chiefly employed externally, and the great
heat which it poffefles, allows of every con-
venience for the vapour, hot, warm, and
tepid bathing.
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M. Louvois, which bears his name, and pro-
tects the centre of the town, where are [itu-
ated the hot fprings, whilft the whole place
is overhung by a wood of oak and afh trees
that cover the lower part of the mountain (a).

The hot fprings that have given celebrity
to the village of Barege are four in number,
They have all the fame component parts, but
differ fomewhat in their temperature, and in
the quantity of fulphur, the hotteft being the
moft firongly penetrated with this a&ive in-
gredient. The cooleft of thefe waters raifes
Reaumur’s thermometer to 27°, (about 73
Fahr.) ; the hotteft is 39°, (120 Fahr.). They
are all very light, almoft equally fo with
diftilled water, and have a flight tafte and
{mell of liver of fulphur. The three cooleft
are chiefly ufed for fupplying the baths, the
hotteft for drinking and topical applications.

The analylis of the Source Royale will
ferve as a fpecimen of the whole.

TinQure of litmus is not altered, but fyrup
of violets is turned flightly green.

(a) Sece *¢ Voyages Phyfiques dans les Pyrenées en 1788 &
1789, par F. Pazumot, Ingenicur Geographique :" and in this
work, an analylis of Barege waters by ,MEE”' Montaut and
Pagez.
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Sulphuric acid, much diluted, produces no
change, but when much concentrated, it occa-
fions a flight fulphureous odour. This con-
tinues fome days, but without any apparent
precipitate being formed.

The alkalies, fixed or volatile, occafion no
alteration.

All the metallic falts are decompofed by
the water. Nitrated filver immediately ren-
ders it turbid, and a brown precipitate gradu-
ally fubfides. As foon as this metallic {olu-
tion is added, the water lofes the fmell of
liver of fulphur, and acquires that of {ulphur
fingly. The nitrated mercury and acetated
lead produce the fame effect.

This water, as well as the other three
{prings, lofes its fulphureous principle by
cooling and by conta& of air, or even in well
clofed bottles, if kept for fome days.

A quantity of this water, flowly evaporated,
foon lofes the odour of the fulphur, and when
dry, left a refiduum, which was grey, acrid,
and faline. Diftilled water diffolved the
greater part. ‘This folution contained muri-
ated foda, and an excefs of foda, which it was
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neceflary to faturate by adding fulphuric acid,
before the whole would cryftallize. It like-
wife held diffolved ‘a fmall portion of an oily
matter of a peculiar nature. This latter, when
feparated from the falts, and diftilled per /2,
gave a fmell like that of animal lymph, and
yielded a {mall quantity. of ammonia, and
therefore is probably a bituminous fubftance,
that in the ftate in which it exifts in the
water appears to form a kind of foap with
part of the foda, This fubftance is alfo depo-
fited fpontaneoufly in the channel of the
water, forming a black un&uous mud that
yields ammonia by diftillation. The fulphur
was not feparable in a folid form from the
water by mere heat, but when the brown
precipitate yielded by nitrated filver was
fublimed, a true cinnabar was ptoduced ; and
when butter of arfenic was fubftituted for
the nitrated mercury, an orpiment was {ub-
limed. -This laft, mixed with lime, gave a
calcareous hepar, from which, by means of
diftilled vinegar, fulphur was feparated in its
pureft form.

From this analyfis we find, that the Source
Royale at Barege is a thermal water of the
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heat of 102°, containing a {mall preportion
of fulphurated hydrogen, probably united to
the foda, in the form of an hepatule; (&) be-
fides holding in folution an excels of foda, a
little common falt, an earth which is a mix-
ture of carbonated lime and alumine, and a
{mall portion of a bituminous fubftance of a
nature but little known, and alfo united with
the foda. None of the foreign ingredients
however are in any confiderable quantity, and
hence the lightnefs and comparative purity
of this water.

The proportion of the different contents
it is not eafy to afcertain precifely from the
particulars of the analyfis. We fhall be tole-
rable exad, if we allow an Englith wine pint
to contain about three quarters of a grain of
carth and bituminous matter, half a grain of
common falt, and two grains and a half of
carbonated foda, or at leaft of foda which,
if fully carbonated and cryftalized, would
amount to that quantity; for it is by.no
means certain that the whole of the alkali
here exilts in union with carbonic acid. The

(%) See Note (1) to the ladk articls,
. ' 2 G
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proportion of this fubftance is eftimated (after
Mr. Kirwan’s calculations) from that of ful-
phat of foda, which, as has been mentioned,
was procured by faturating the alkali with
“fulphuric acid. '

The waters of Batege are remarkable for a
very fmooth foapy feel, they render fkin that
is immerfed in them very fupple and pliable,
and diffolve perfeétly well foap and animal
tymph. For this property they are doubtlefs
indebted to the foda, and bituminous matter
a7hich they contain, '

Barege is chiefly reforted to as a bath, and
from the highly detergent powers of its
“waters, joined to the degree of heat, they have
been fuppofed to poflefs peculiar powers as dil-
cutiemys in refolving tumours of various kinds,
rigidities, and contra@ions of the tendons,
fliffnefs of the joints left by rheumatic and
souty complaints, and likewife they are highly
{ferviceable in cutaneous eruptions. (¢) 'The
warm bath is ufed both generally, and in the
form of douche. Internally taken, this water
gives confiderable relief in diforders of the

(¢) Rutty’s Synopfis.
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CHAPTER V.

ON THE. INTERNAL USE OF WATER AS
AN ARTICLE OF DIET.

In the foregoing chapter, I have laid before
the reader the account of thofe particular mi-
neral waters which appeared to me to be the
moft deferving of notice, and to prefent a fair
fpecimen of very extenfive clafles. In treating
of thefe, care has been taken to fubjoin to
each, fuch an account of their medicinal effi-
cacy as has been found to be eftablithed by
long experience, and to be more peculiarly
appropriate to the individual fubje&. The
reader muft, however, in many inftances be
firuck with the general fimilarity in the vir-
cues afcribed to each, even where the chemi-
cal compofition appears to be the moft diftant;
.nd as there is no reafon to doubt cf the ac-
curacy of the fa@ refpefing the atual exift-
ence of thefe valuable properties, which in
moft cafes wili be confirmed by the experience
of every phyfician who has had opportunities
of trying thefe remedies, it will not, I truft, be
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«a fuperfluous tafk to make fome obfervations
upon the effeCts of mere water upon' the
human body, confidered abftraCtedly from all
the foreign ingredients with which it is gene-
tally found in combination.

A {ubftance which forms fo large a portion
of the ingefta, muft have a powerful and con-
ftant agency upon the animal machine at all
times; and from its conftant and regular ope-
ration on the healthy body, may be in part
deduced of its effect in relieving or aggrava-
ting certain fymptoms of difeafe.

The fhare which water has in aflifting the
procefs of digeftion, claims the firlt attention.
The obvious ufe of this fluid as an aliment, is
that of holding in folution, and conveying in
a proper form, the other materials which con-
flitute the folid food of animals.

‘Water, therefore, fhould be the fluid of all
others the moft eminently fitted for fufpend-
ing in a liquid ftate, all the varieties of animal
and vegetable matter ; and this 1s actually the
cale, as we mentioned in the introductory
part of this work. But belides being {ubfer-
vient to the preparation of food within the
ftomach, water is itfelf an aliment, highly
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cannot be difturbed with impunity. The re-
tardment thus produced, will only be counter-
acted by an increafe in the ftimulus arifing
from mere diftention. But if no more aqueous
dilution were employed than what was folely
neceflary as a folvent for the folid part of the
aliment, the additions thus thrown into the
circulating mafs by the chylopoietic organs,
would probably be too ftimulating 1n their
nature, and perhaps too foon ewimalized; and
hence a ftrong tendency to plethora and an in-
flammatory ftate of body would be produced,
and various diforders of the fyftem would fol-
low. On the other hand, if the powers of
the ftomach are naturally weak, fo that di-
geftion is a very flow procefs, the {pontaneous
chemical changes that the food would take on
out of the body, begin within the ftomach
before they can be prevented by the proper
aCtion of that organ and its fecreted liquor ;
hence the acidity of ftomach, heart-burn, and
erutations, and all the train of {fymptoms
iucluded under the general term of dyfpeptic.
But thefe again will be prevented in a great
meafure by proper diluticn ; as the fimple ad-
dition of water will moderate the fimulus of
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high food when too ftrong for the aétion of
the ftomach, and at the fame time will haften
the propulfion of its contents into the inteftines
by aflifting in the change requifite to be pro-
duced on the food previous to its entering
thefe organs. Hence it is, that there appears
to be good rcafon to expe@ -benefit from
aqueous dilution to a certain degree in very
different ftates of body ; that is, both when
the circulating fluid is too ftimulating, owing
to an abundance of ftrongly nutritious ali-
ment, and a rapid digeftion ; and alfo, in that
flate which is a confequence of the former, a
debilitated ftomach and defe&ive nutrition,
owing to the inability in the digeftive organs
to affimilate common food in merely its ufual
ftate of dilution with watery liquid.

It 1s not merely, however, as an auxiliary
to the procefs of digeftion, that the neceflity
of taking in a due quantity of liquid arifes ;
water itfelf is certainly a moft important article
of aliment, and as fuch enters largely into the
compotition of the animal body, affifting in
evolution of the folids, and compofing the
greater part of the fluid fecretions. Hence,
as the well-being of the animal frame depends
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much on the fecretions and excretions, the
quantity and ftate of thefe, as regulated by
that of the watery ingefta, becomes of high
importance. During the whole courfe of
circulation, the fluids are becoming gradually
unfit to remain a healthy part of the living
animal, and are regularly removed, when be-
come detrimental, by the excretories of the
lungs, the fkin, and the kidnies; and this re-
moval of noxious matter appears ta be full as
neceflary to the conftant health of the animal,
as the daily fupply of food by the mouth.
A proper degree of dilution favours this falu-
tary procels ; and what ftrongly proves its ufe,
and the neceflity of removing out of the {yftem
the circulating fluid when it has performed its
office, is the well-authenticated circumftance
of perfons having lived long on water alone,
in fituations where they were prevented from
receiving any iupply of folid aliment from
without. !

Now as there is here no new f{ucceflion of
circulating fluid that i1s properly nutritious,
that which is already contained within the
vellels, muft be perpetually acquiring proper-
ries which render it more and more injurious ;
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lived for many days without food, and have
furvived fuch an accident ; but it is invariably
found neceflary, on firft breaking their faft,
that the action of the ftomach fhould be re-
fumed in the gentleft manner, and with the
leaft poffible ftimulus, avoiding both irritating
aliment, and any but the {malleft degree of
diftention of flomach from mere quantity.
An invalid, recovering from a long and debili-
tating ficknefs, is nearly in the fame fituation ;
and hence he muft be fed with foft, eafily
digeftible food, taking care not to overload
his ftomach with any excefls of quantity, and
at the fame time guarding againft emptinefs
of that organ, by food taken often and in
fmall portions. The cafe is much the fame
with new-born infants, whofe natural food,
milk, is highly nutritious, and little ftimu-
lating either in form or contents, and at the
fame time much diluted.

The circumftances, therefore, which will
indicate the quantity of aqueous dilution ne-
ceflary, depend immediately on the nature of
the food, and the ftate of the ftomach to
prepare that food for the fupport of the body.
If the aliment be naturally watery, and little
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ftimulating, lefs dilution will be required, and
vice verfa. Animal food likewife feems to
require to be accompanied with more water,
on account of the readinefs with which it is
affimilated, and its fuperior liability to thofe
fpontaneous changes within the body, which
rapidly nourifh, but at the fame time as readily
bceome noxious, and require removal. On
the other hand, feveral animals that feed
entirely on fucculent herbage, feldom require
any drink, If however, the powers of the
ftomach itfelf are not fufficiently vigorous
to receive folid food, and to extra& the nutri-
tious part, the procefs of digeftion muft be, as
it were, begun out of the body ; as far at leaft,
as to prefent to the ftomach the truly alimen-
tary part, feparated as much as poflible from
that which would be excrementitious, and
already in folution in a fufficient quantity of
water.  This is done by the various kinds of
foups, broths, gellies, and deco@ions, that form
fo great a part of the diet of the invalid ; and
the proper regulation of which forms no un-
important part of the bufinels of his medical
advifcr.,
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A defe& in the powers of digeftion, may
or may not have its origin in the ftomach,
and perhaps fome important diftin&ions in
praltice may arife from this circumftance.
That it may occur independently of difeafe in
this organ, is evident from the weaknels of
digeftion produced by mere bodily or even
mental fatigue, or by fimple abftinence ; but
the ftomach is at all times {o fenfible to any
great difturbance of any of the animal func-
tions, as to have its own proper altions at
once thereby difordered. In by far the greater
number of acute difeafes, the diminifthed force
and irregular actions of the ftomach, are merely
fymptomatic ; but in the chronic affe@ions of
this organ, the true dyfpeptic fymptoms which
we {o conftantly meet with in perfons who have
led 2 life of high indulgence in the luxuries
of the table, appear to be for the moft part
feated in the ftomach itfelf, and the biliary
organs that are fo clofely conneted with the
bufinefs of digeftion. The advantage to be
derived in thefe cafes from an aqueous diet,
or water, taken as it were medicinally, are
yery great, and will prefently be mentioned.
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fons labouring under any {pecies of difordered
functions, have been juftly confidered as de-
ferving the higheft attention from the phy-
fician, and in moft cafes, when prefent, will
furnifh him with ufeful hints for his treatment
of the patient. In acute difeafes, the thirft
after water is peculiarly remarked as a cha-
racteriftic fymptom, and one that is i uthciently
conftant to be a bafis of nofological defcrip-
tion; and it is to be obferved, that here the
wifhes of the patient are direfted towards
water alone, and that too of the moft icy
coldnefs that can be procured. Thirft, there«
fore, is a dire&t inftintive indication of in-
creafed heat and want of dilution, and this is
fo uniform, that the degree of fever may often
be pretty well eftimated by the eagernels of
the {ufferer after cold drink. In like manner,
I have often obferved it to be an unpromifing
fymptom in fever, when the fenfation of thirft
15 only relieved for an inftant by taking large
draughts of cold liquid; as it thews that the
furface of the body is flill unable to receive
the great benefits which are to be derived from
fimple dilution.  The feeling of thirft may
however be in fome meafure relieved without
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it appears probable from the refearches of the
beft phyfiologifts, that the bloed is not merely
a peculiar chemical mixt, but a living part of
the animal economy, fubje to difeafe, equally
capable of afling and being ated on, in a
way which appears to be no more that of a
mere chemical compound, than is the cafe with
any other organized part of the body while
performing the funcions of life. One effential
alteration which the blood undergoes during
inflammation, and which is almoft charac-
teriftic of inflamed blood, is a diminifthed
tendency to fpontaneous coagulation. This,
as the late ingenious Mr. Hewfon has clearly
pointed out, is the immediate caufe of the
fize or buffy coat of inflamed blood, and is
produced by the circumftance of the red glo-
bular part fubfiding at the ufual time after the
blood is drawn, but not accompanied by the
eluten, which laft coagulates at a later period;
and being now no longer mixed with the
colouring globules, affumes a purer form, and
its natural grey colour. This change of the
coagulability of the blood is of itfelf probably
a great advantage in enabling it to circulate
more freely through the minuter veflels, and
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thus in fome degree to countera& the effects
of increafed force of circulation.

But, on the other hand, there are other ten-
dencies to derangement of fun&ions, which
the mere chance of mixture in the blood will
not prevent. The greater rapidity of circu-
lation caufes this fluid to receive an unufual
degree of ation ; and if we can {uppofe it to
be fimilarly affected by this circumftance, as
the folids of the body are, this will increafe
the ftate of fever, which is itfelf an excels of
action in almoft every part of the body. Ano-
ther, and more unqueftionable effe& produced
by increafed circulation, is a correfponding
increafe in the quantity of heat given out by
the afliftance of the procefs of refpiration, as
the circulation through the lungs affords a
conftant fupply of combuftible matter to keep
up the animal temperature. In cafes of mere
increafed rapidity in the flow of blood, un-
attended with fever, the cooling procefs of
perfpiration carries off the excefs of heat ge-
nerated in the vafcular {fyftem ; but in fever,
as the exhalents on the furface of the body
will not admit of a free paflage to the per-

fpirable fluid, the only way to prevent the
2HI
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great accumulation of heat, is to leflen the
fource of combaftible matter in the blood.
This is peculiarly well -performed by fimple
aqueous dilution, which, whilft it changes as
little as poffible the compofition of the blood,
fimply increafes its bulk, by the addition of a
fluid not in itfelf liable to combuftion by
accels of air.  Thus therefore, fimple dilution
diminifhes the quantity of heat evolved from
the lungs in a given time, by leflening the
acual proportion of combuftible matter; and
it poflibly may have the fame effe&, by ren-
dering that part of the blood which undergoes
chemical change during the procefs of refpi-
ration, lefs calily a&ed on by the air of the
lungs when united with a large portion of
water. There are certainly feveral analogies
out of the body, which fthew that a mixed
fluid, compounded of aftive and ina&ive
matter for chemical change, becomes more
difficult of decompofition in proportion as the
inaltive ingredient is increafed beyond a
certain point. '

Again, as the blood re-ats on the veflels
in which it is contained, there can be little’
doubt but that this force of adtion muft be -
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increafed to a great degree by the circum-
ftance of the blood being fn a more allive
ftate than ufual, and probably evolving an
uncommon quantity of heat during the whole
of its courfe: this again is checked by aqueous
dilution, which, as it were, quenches the flame
and abates the unufual ftimulus arifing from
the ftate of the inflamed blood. !
Another fource of the advantage derived
from introducing a greater_quantitj of pure
water into the mafs of febrile blood, is in
diminifhing the tendency to effufion of coa-
gulable lymph from the ferous arteries. It 13
well known that one of the moft common
terminations of inflammation of membranes
is a copious effufion of gluten, or coagulable
lymph, which, by afluming a folid form, oc-
cafions painful and dangerous adhefions; or
elfe it is the prodution of true pus, the prefence
of which brings on a variety of unpleafant
fymptoms. Thefe confequences of increafed
adion in membranous parts, and of preter-
natural effufion, muft be much leflened by
diluting the contents of the circulating fluid,
which will diminifh the increafed ftimulus on
the exhalent veflels, in the fame manner as it
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does that on the blood veflels ; and thus the
ferous effufion will be brought back to its na-
tural fate, in which it is readily and copioully
taken up by the abforbents in proportion to
its production.

The whole lymphatic {fyftem allo feems
equally to feel the benefit arifing from dilu-
tion in acute difeafes. The ecafe with which
fluids of all kinds are abforbed, where the
powers of thefe veflels themfelves have not
been impaired by difeafe, appears to be in
fome degree proportionate to their want of
ftimulating properties. The abforbent veflels
appear to poflefs a power of fele&tion out of
the various fubflances prefented to them ; this
we know to be the cafe with the lateals, and
we may conclude it to be pretty true of the
other veflels of this order. iNow, the fluids
the moft fpeedily and largely abforbed, are
thofe which moiften the different cavities of
the body, which in health are compofed only
of water mixed with a very minute portion
of faline, and ftill lefs of animal matter. In
acute fever, therefore, the altivity of the ab-
forbents will be probably increafed by watery
dilution ; and whilft water exerts fo much
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power in augmenting the liquid fecretions
and excretions of the body, and therefore
abundantly promoting the tranfmiifion of fluid
through the exhalents, I have never obferved
it to increafe effufion to a morbid degree,
either in the cellular membrane, or cavities of
the body. In this refpe&, thercfore, this
method of moderating febrile allion by di-
luting the contents of the veflels, feems to
have a preference over actual evacuation by
the lancet, though there are numerous cafes
in which it is indifpenfibly requifite to have
recourfe to this more powerful and fpeedy
mode of relief.

In all thefe great and obvious:changes pro-
duced by increaling the quantity of water in
the fluids of the body, we find that it is to
this liquid alone, that we can afcribe thofe
great benefits of diminifhing the ftimulus of
the circulating fluid in the whole vafcular
{yftem during acute difeafe, and thereby mo-
derating the heat, thirft, and violence of re-
action in the folids ; of preferving all the fe-
cretory organs in a previous ftate; and of
checking that tendency to fpentaneous change,
which renders them pofitively noxious to the
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in the circulating veflels. So, labourers in a hot
fummer’s day, kept in conftant exercile, and
perfpiring profufely at every pore, will take a
quantity of liquid which any other time of
health could not be borne by the ftomach.
But in fever, even when the neceflity for
copious dilution is urgent, and the thirft
and defire for drink exceflive, and yet the
urine very fcanty, and the fkin dry and hot,
it is often fafer to take liquid in very divided
quantities, and by conftant fipping ; and thus
the mere fenfation of thirft as far as it depends
on want of moifture in the mouth, will be
conftantly relieved, and yet the arterial fyf-
tem not overloaded with liquid contents,
till its exhalent extremities are brought into
a more favourable ftate for the tranimiffion
of fluids, Diluents therefore, may in certain
cafes give tenfion and plenitude; and it is
probable that from this caufe arifes the fud-
den determination to the head, which in lan-
guid habits, and in the debilitated invalids
that refort to watering places, {fometimes fol-
lows a full draught of water, even when there
is no fever prelent. («)

(2) See note on Malvern waters.
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In the ufe of water in acute difeafes, much
regard is to be had to temperature. The point
to be afcertaind is, the degree of cold that
can fafely be borne; for cold liquid fulfills
the double intention of diminithing heat, ef-
pecially that of the mouth and fauces, and
introducing aqueous dilution. In fome ftates
of fever, however, thefe two purpofes are in-
compatible; for where the re-action produced
by the application of cold is too languid, ab-
forption by the ftomach is diminifhed ; fo
that for this latter object tepid water will be
the moft favourable.

The circumftances to which the ufe of cold
water either internal or external are to be con-
fined, are treated of in a very 2ble manner in
Dr. Currie’s valuable work on “ The Effets
of Water, as a Remedy in Fever,” a work
which is well worthy of the attention of every
medical pra&itioner, and of the great reputa-
tion which it has already acquired. It appears
from the experiments of this acute obferver,
that the degree of cold to which water, ufed
either as a drink or a bath, may be fafely
carried, is in dire proportion to the degree of
animal temperature above the natural flandard
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blithed, and the natural cooling procefs is
going forward, cold drink is then to be with-
held, as it might check this falutary fecretion ;
and indeed the delires of the patient {eldom
call for it at this period.  The temperature
of drink therefore, at the different periods of
a cold, hot, and {weating ftage of a fimple
febrile paroxyfm, fhould be, in general hot
in the firft cafe, cold in the fecond, and tepid
in the third; and it is chiefly in the fecond
ftage that the quantity may be the moft liberal.

Part of this fubje&t however, is intimately
conne&ted with the external application. of
cold water in fevers, and we fhall therefore
refume it in the following chapter.

WHAT has been faid of the employment of
water as an article of food, and as a medicine
in acute difeafes will, in a confiderable degree,
apply to the ufe of this liquid in chronic dif=
orders, and in relieving particular {ymptoms.
There are however fome circumftances relat-
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ing to an habitual ufe of water, which require
fome notice, as they are intimately connected
with the fubje@ of mineral waters.

Much has been faid by eminent writers
concerning a proper felelion of the water
which is to be ufed in various forms as our
common drink ; and an attention to this ob-
je&, has been as ftrenuoufly infitted on in re-
commending a place of refidence, as the more
obvious circumftances of air and {ituation.
There certainly appears to be {fome ground
for this caution, for any confiderable impurity
in a liquid which makes fo large a part of our
diet, muft be felt, in fome way or other, in
“the general fun&ions of the animal economy.
Dr. Heberden, an accurate obferver, and moft
judicious praétitioner, has particularly infifted
upon this point, and has recommended as a
fair fubje&t of experiment, a courfe of diftilled
water to be ufed medicinally in thofe cafes
which have been thought peculiarly expofed
to receive injury from the hard fprings in
common ufe (¢). It is to be regretted how-
ever, that we have not fuch authentic fals
and obfervations condudled on a fufhiciently

(a) Medical Tranfactions, vol. L.
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however, hard water appears to be pofitively
noxious, and this is chiefly with very irri-
table ftomachs where it produces {ymp-
toms of dyfpepfia. Invalids and young chil-
dren are the moft likely to fuffer fiom this
caufe; for the great importance of a healthy
and regular performance of the functions of the
ftomach and bowels in infants is well known,
and a hard aftringent water taken into their
tender organs, may very probably induce a
faulty digeftion, coftivenefls, and diforder in
the whole alimentary canal, which in infants

is always dangerous, and fometimes fatal.
Another, and more decidedly beneficial ufe
of water as a medicine, is in relieving thofe
deranged functions of the ftomach and bowels,
and biliary organs, occafioned by the moft
frequent of all caufes of difeafe, efpecially
with men of a middle age, and in ealy
circumftances, a long and habitual indul-
gence in high food, ftrong drink, and all
the luxuries of the table. In fuch cafes there
are three dire& caufes of difeafe, which ope-
rate at once in producing the morbid changes;
they are, too large a quantity of food for the
wants of the body, too great a proportion of
o) e
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{olid to fluid aliment, and all the ingefta of
too ftimulating a kind.

The ftomach, being here in a conftant ftate
of high excitement and over-diftention, be-
comes gradually debilitated, and unable to
perform duly the office of digeftion; hence
arife heart-burn, flatulence, and four eruta-
tions, the effe® of the fpontaneous changes
produced in the mafs of food when not en-
tirely checked by the digeftive procefs ; hence
too a great irregularity in the fecretion of bile,
either on the one hand highly acrid, fo as to
increafe the morbid ftimulus on the ftomach
by regurgitation into that cavity; or elfe
fcantily fupplied, and therefore unable to com-
plete the feparation of chyle, and producing
obftinate coftivenefs from the abfence of the
neceflary and healthy ftimulus on the in-
teftines. At length too, comes on an alarming
defec of nervous eaergy, and a dangerous
determination to the head, and palfy or apo-
plexy often compleat the derangement of the
animal frame.

With all or any of thefe fymptoms to
combar, it muft fuggeflt itfelf to a prudent
phyfician, that next to relieving fuch of them
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as are very urgent, it becomes of the higheft
importance to endeavour to come at the foun-
tain head of thefe diforders, and to reftore
the healthy funétion of the ftomach, that
organ the difeafed ftate of which had been
the caufe of all this mifchief. To fulfil this
intention, which can only be done very gra-
dually, no general plan of cure feems to be
fo ftrongly indicated, as a conftant and habi-
tual addition of a confiderable quantity of
water in divided dofes to the daily ingefta.
This fimple remedy will of itfelf remove the
defe&t of an over proportion of folid aliment, .
will render every kind of food lefs ftimulating,
leffen the irritation in the prime viz, dilute
the bile when acrid, moderate its ftimulus on
the bowels, and render the difcharge of the
excrementitious part of the food more regular
and eafy. This I am convinced is the true
fource of part of the relief given in dyfpeptic
complaints, by all our moft celebrated mineral
waters ; and of the whole, in {everal waters of
high reputation (allowing for the circumftance
‘of temperature). I am far from aflerting
‘however that mere aqueous dilution is of
itfelf equal to reftore the healthy fundlions
12
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of thofe digefling organs that have been
deranged by a long continuance in the ha-
bits which produce dyfpepfia. Every prac-
titioner is acquainted with thofe valuable and
more altive remedies, which it is neceflary
to ufe in fuch cafes ; but thefe it is not my
intention to enlarge upon.

In the ufe of water as a medicine in chronic
as well as acute difeafes, regard is alfo to be
had to the circumftance of temperature.—
The fimple diluent effe¢t will be perhaps the
moft powerful at a temperature approaching
to the animal heat, or nearly that of Briftol
water; it is however, lefs grateful at this
degree than that of 45°to 60°, the ufual heat
of our ordinary fprings. The common idea
of the debilitating efle& of tepid water, {feems
to be but ill founded, except we go to a height
of temperature much above that of the animal
body. The tepid waters of Briftol or Bath
are never obferved to produce any weakening
effe@t on the ftomach, but, on the contrary,
the appetite and general health are improved
under the ufe of them; and it does not appear
thatin any of the thermal mineral fprings that

we arc in the habit of ufing medicinally, their
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high temperature counteradls the invigorating
qualities of their foreign ingredients. Delicate
and very irritable ftomachs often require a
tepid warmth to be given to their drink; for
the procefs of digeftion may in thefe habits be
fuddenly difturbed by a draught of cold water,
and ficknefs may immediately follow. Warm
water has often a remarkable effect in abating
that diftrefling and gnawing pain arifing from
acrimony in the undigefted food, commonly
known by the term, heart-burn. A draught
of water, taken as warm as it can be drank,
will often give very fudden relief in thie
complaint. (2)

Water drinkers are in general longer livers
are lefs fubjet to decay of the faculties, have
better teeth, more regular appetites, and lefs
acrid evacuations, than thofe who indulge in
a more ftimulating diluent for their common
drink. It is not my intention to give a
catalogue of all the diforders that have been,
or may be more or lefs relieved by a judicious

(a) For further particulars on the treatment of dyfpepfia arifing
from a difeafed liver, and on the ufe of the aqueous regimen, I
beg leave to refer the reader to my Treatife on the Strufture,
Economy, and Difeafes of the Liver, 3d. Edition,
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ufe of this liquid; nor do I mean to affert
that it is applicable in every cafe of dylpepfia
indifcriminately.  Every phyfician muft be
aware of the great difficulty of treating a
difeafe, which isfo varying in its {fymptoms, {o
obftinate in adhering to debilitated ftomachs,
and efpecially fo expofed to be affeCted by
accidental circumfitances, by having its feat
in that organ, which of all others receives the
greateft variety of impreflions from external
caufes. It is fufficient to have enlarged upon
one of the various remedies which art makes
ufe of ; and which, from its fimplicity, from its
gradual and powerful operation, and from the
eafe with which it may be always procured,
deferves the higheft attention from the medical
pradtitioner,
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CHAPTER VL

ON THE EXTERNAL USE OF WATER.

WE have hitherto confidered the ufe of
water as an article of diet, and as an internal
diluent in acute and chronic difeafes; there is
another very important application of this
liquid which deferves- attention, its employ-
ment externally as a bath, either general or
partial, and at any temperature, from ice-cold,
to a degree of heat as great as the fkin can
bear it.

The circumftance of the animal temperature
being about a medium degree between thefe
extremes, the great effe& that immerfion has
upon that temperature, and the powers of the
body that produce and regulate it, have caufed
an eflential difference in the phyfiological and
medical view of this fubjet, according to the
degree of heat at which immerfion is em-
ployed; and therefore, it will be neceflary to
confider feparately the fubject of bathing, iu a
heat much under that of the animal, and in
one that nearly equals, or is above it. We fhall



484

find that in proportion as thefe two extremes
of temperature approach each other, they be-
come lefs powerful, each in their particular
mode of a&ion; fo that, although the diftinc-
tion of the cold from the warm bath be very
decided, the tepid bath partakes in fome
degree of the properties of each.

On the Cold Bath.

Immerfion in water at a confiderable degree
below the animal temperature, is an agent ca-
pable of producing very powerful effe€ts upon
the whole {yftem, on account of the extent of
fentient furface to which it is applied; which
is much greatgr than that of any other curative
~ application that we are in the habit of ufing.
All the important facts that belong to this
fubjeé, or nearly fo, regard merely the circum-
ftance of the temperature of the liquid which
is employed for the purpofe of immerfion;
(taking into confideration its capacity for re~
ceiving and t‘ranfmitting heat) and it is there-
fore to the habitudes of the body with me-
diums of different temperature, that we are
principally to look for an explanation of the
various phenomena that occur,
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When a healthy perfon is immerled in cold
water, the following occurrences are well
known to take place: firlt, there is a general
fenfation of cold, forming that fudden fthock
to the whole fyftem, which is one of the moft
important effe&ts of the cold bath. This is
almoft immediately fucceeded by an equally
univerfal fenfe of warmth, which increafes
rapidly to a certain point, fo as to caufe the
{urrounding water, though actually cold, to
feel of a comfortable warmth; and this feel-
ing is fooner produced, and continues longer,
in proportion as the perfon is in full health,
and naturally poflefling a vigorous circulation.
By degrees, however, if the body continues
immerfed, it becomes chilled; violent fhiver-
ing comes on, the extremities grow numb
and pale, fometimes ficknefs takes place, and
at laft, the animal powers are exhaufted by
cold and fatigue. In this procefs, the moft
remarkable effets are thofe which occur
firlt, and are direétly confequent to the fhock
of immerfion; and thefe require particular
attention in a medical view, as it is only to
the produ&tion of thefe that the cold bathing
fhould be fuffered to proceed,
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in applying cold externally. This is parti-
cularly fhewn where a perfon continues long
in this cold medium, beyond the firft effeéts
of reaction. On account of the high con-
dudting power of water, the body mult be
conftantly employed in producing an unufual
quantity of heat; and this appears to be a great
effort in the conftitution, which, if carried
too far, goes diretly to deftroy the animal
powers.

Thus, the exercife of fwimming, to thofe
that are accultomed to it, is one which in
itfelf requires comparatively but little mufcular
exertion ; but, being performed under.n;ircum-
ftances that highly exhauft the animal firength,
it proves more fatiguing than almoft any other
kind of metion of the limbs. This too is in-
creafed by a fuperior ccldnefs in the medium,
and the permeability of the fkin to heat; and
therefore, inhabitants of hot climates, protected
by the greater un&uofity of their {kin, and
favoured by the warmth of their feas and rivers,
are enabled to lead almoft an amphibious life.
The uniform and gradual exhauftion of the
vital energy, by being kept in a cold me-
dium with great condulting powers, pro-



488

duces a firong tendency to fleep, provided the
exhauftion be gradual, and does not proceed
at once fo far as to produce fhivering and
quicknefs of pulfe, and that derangement of
the funé&ions, which refembles the cold fit of
an intermittent.

The peculiar fenfibility of the fkin to the
impreflion of fudden cold, as produced by
the cold bath, may often occafion effects
fomewhat different in degree from what might
be expelted from the mere circumftances of
the coldnefs of the water, and the general
vigour of the body.

This fenfibility may probably be in fome
cafes more, in others lefs, than the general
balance with the arterial fyftem ; and thus the
effets of cold immerfion will not, with all
perfons, be followed by a reattion precifely
proportioned to the coldnefs of the fluid which
dctermines the aQlual force of impreflion, and
the ftrength of the conflitution to regulate
the reaction, To a diminifthed fenfibility of
the {kin, occafioned by long habit, we may
probably attribute the eafe with which the
attendants on the cold and fea baths, remain
for fome hours in a medium, which, from its
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feveral circumflances that may occur when
the cold bath is ufed medicinally, as whether
it fhould be employed when the ftomach is
full, or when empty, and the like.

The difference that often occurs between
the fenfations of heat and cold, and the real
ftate of the animal temperature as taken by
the thermometer, muft alfo be attended to.
This is thewn in a ftriking manner during
the whole procefs of immerfion in very
cold water, in an experiment related by Dr.
Currie, to whofe excellent work we fhall
often refer. When a healthy perfon was
expofed to this fituation, the firft fenfation
was that of fevere cold, arifing from the great
fhock and fudden change of temperature; to
this fucceeded a fenfe of warmth, owing to
the commencement of reaction which con-
tinued for a while, and then gradually gave
place to a great degree of chillinefs and ex-
hauftion : but the degree of animal heat, (as
indicated by the thermometer placed under
the tongue), which was the loweft juft after
immerfion, continued to rife very fteadily and
flowly, long after the glow from the firft re-
ation was paft, and whilft the fenfations were
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thofe of lofing heat. The fenfation of heat
likewife is at times equally fallacious. The
touch of frozen mercury is like that of a red
hot iron.

The effets produced by the cold bath
on the pulfe, are often very ftriking ; but it
is neceffary to be aware of the increafed
frequency produced in perfons not in the
leaft feverith, by the mere apprehenfion of
plunging into very cold water. This na-
tural, and in many perfons infuperable alarm,
may very materially retard the falutary re-
altion in delicate habits, efpecially where the
degree of cold is carried to the utmoft extent
which the conftitution is at all able to over-
come. To fuch, much advantage will be derived
from a tepid bath, where the fhock is more
moderate, as for example, that of Buxton;
and even the idea and name of a tepid bath,
has fome efte&t in reconciling the mind as
well as the body in fome degree to the im-
preflion of fudden cold. When the thock of
immerfion is fully over, and the reaétion
eftablithed, the pulfe becomes flow, regu-
lar, and in general, {mall; and fo continues
till the body begins to be chilled, if the im-
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merfion be perfevered in. This change of
pulfe from being hurried and irregular, to a
flow and fteady heat, is moft firikingly (hewn
in immerfion or affufion of cold water during
ardent fever, and is one of its molt falutary
effects.

Muych has been alledged in favour of the
advantage of falt over frelh water ufed as a
bath. Where the fkin is particularly irri-
table, and efpecially where any cutaneous dif-
eafe is prefent, there is no doubt but that the
faline ingredients of fea-water may have con-
fiderable effet: the fame may be faid when
a perfon is immerfed for a confiderable length
of time, as in long {wimming in the {fea;
but where the immerfion is but momentary,
as is the cafe with by far the greater number
of invalids who ufe this powerful remedy,
and where the moifture that adheres to the
fkin is wiped oft carefully as foon as the pa-
tient comes out of the water, it is difficult to
conceive how fea-water fhould here have any
acion different from frefh water at the fame
temperature, and in the fame circumftances
of agitation and expofure.

The difeafes and morbid {ymptoms for
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“of a tropical {un: butin fever, the morbid fiate
of the extreme veflels is difficult to be over-
come, except by the a@ual application to the
{kin of a cold medium, whofe power of con-
du@ing heat is confiderable. We poflefs fe-
veral methods of performing this falutary
operation, which a& with different degrees of
energy. Cool air, the free circulation of
which is always aimed at in the prefent mode
of treating acute fever, we may confider as the
loweft in the degree of condulting power,
and yet the effeéts arifing from this fimple
application are highly fenfible and falutary.
Air, when at reft, is known to be a very bad
conduor of heat; and therefore its circulation
through the chamber, and around the body
of the patient, is to be particularly attended--
to. A more powerful method of cooling the
body is that of wafthing the fkin, on every
part f{uceeflively, with cold water or cold
vinegar; and as this operation always admits
the play of air upon the feverith body, the
{peedy evaporation which is thus produced,
forms a cooling procefs that ads with great
energy. ‘This, however, yields in force to
the bold and vigorous prafice which has



Unable to display this page









498

cede a complete delirium, and occafions a
found and eafy fleep. If an intire immer-
fion in cold water be employed, and the body
be in a fit ftate to produce reation, a full and
general perfpiration will follow ; and this is
much more complete than where no previous
fhock of cold had been given; and in the
carlier ftages of fever it will often intirely put
an end to the complaint.®

Thefe circumftances, therefore, are decidedly
in favour of univerfal ablution, over that which
is only partial; and as that reaction which
brings on a perfpirable ftate of the fkin will be
produced with the former, by ufing water even
of a tepid warmth, it may be fo regulated to
the firength of the patient as to be applicable
to almoft every cafe of increafed animal tem-
perature. ‘There are many particular fymp-
toms which receive much relief from applying
cold water to the parts affeéted, So, 1 have

# See Dr. Currie’s farther illuftration of this fubje&, ina
fecond volume Jately publifhed, of his Medical Reports, on the
effe@s of water, &c. &c. in which there is a very interefting
letter from Dr. Gregory, on the {alubrious effeéts of cold
bathing, in the Scarlatina. See likewife a very ingenious

treatife concerning Sea Bathing, by A, P. Buchan, M.D.
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often found, that the dry burning heat of the
palms of the hands which attends heélic fever,
is relieved in a remarkable manner by making
the patient hold in his hands a cloth wetted
with cold water; and I have even feen the
pulfe made flower and more regular, by this
topical application.

The cold bath is better known, efpecially
in this country, as a general tonic remedy
in various c¢hronic difeafes, and under thefe
circumftances fome precautions are neceflary,
different from thofe required in acute fever.

In chronic difeafes it is to be obferved, that
the cooling power of cold water is not the ob-
jectin view; nor is it at all requifite or falutary,
except as being the medium through which
the reation is excited. The general circums-
ftances of diforder for which cold bathing ap-
pears to be here of fervice, are, a languor and
weaknefs of circulation, accompanied with
profufe {weating and fatigue on very moderate
exertion, tremors on the limbs, and many of
thofe fymptoms ufually called nervous ; where
the moving powers are weak, and the mind
liftlefs and indolent, but at the fame time
where no permanent morbid obftruétion, or
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cold bath is to leffen the permanent heat of
the body, to bring on univerfal perfpiration,
to diminith a&ion over the whole circulating
fyftem, and thereby to occafion a ftate of repofe
of body and mind, and found fleep. In
chronic diforders, on the other hand, the in-
tention of this remedy is, finally to increafe
the animal temperature through the medium
of powerful realtion, to {ftrengthen the mov-
ing powers, excite the nervous energy, and
render the whole frame more active and alert;
and to this too, the circumftance of exercife,
taken as fully as the ftrength will bear, will
highly contribute, In both cafes, however, a
reation on the furface, by means of excite-
ment in the circulating {yftem, is the means
through which the defired effect is fought for ;
only in the former cafe, this is fulfilled merely
by eftablithing the perfpiratory excretion in
the fulleft manner; in the latter, the opera-
tion appears more univerfal and more perma-
nent.

There 1s a kind of {low irregular fever, or
rather febricula, in which I have often found
the cold bath of fingular fervice. This difor-
der principally affeGts perfons naturally of a
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found conftitution, but who lead a fedentary
life, and at the fame time are employed in
fome occupation which ftrongly engages their
attention, requires much exertion of thought,
and excites a degree of anxicty. Such’per-
{ons have conftantly a pulfe rather quicker
than natural, hot hands, reftlefs niglits, and
an impaired appetite, but without any con-
fiderable derangement in the digeftive organs.
This diforder will continue for a long time,
in an irregular way, never intirely prevent-
ing their ordinary occupation, but rendering
it more than ufually anxious and fatiguing,
and often preparing the way for confirmed
hypochondriafis.

Perfons in this fituation are remarkably re-
lieved by the cold bath, and for the moft part
bear it well ; and its ufe {thould alfo, if poffible,
be aided by that relaxation from bufinefs and
that diverfion of the mind from its ordinary
train of thinking, which are obtained by
attending a watering place.

‘There are fome diforders that require a tonic
and ftimulant plan of cure, which, from fome
peculiarity that wve cannot well explain, are
almoft always hurt by cold bathing. Of this



503

kind is the chlorofis, a diforder often extremely
obftinate, and from the age at which it ufually
affets females, always exciting a good deal
of anxiety. Although in moft difeafes not
attended with a determination of blood to
particular vital parts, where a general tonic
plan is indicated, the cold bath forms an ufe-
ful aunxiliary, yet I have here almoft invari-
ably found it to be detrimental, and to increafe
the head-ach, chillinefs, and languor, which
at all times attend this diforder.

Cold bathing is likewife feldom admiffible
in thofe cafes of difeafe in the ftomach, with
defe in the powers of aflimilating food, which
are brought on by high living, and conflitute
what may be termed the true dyfpepfia.
The healthy ftate of this organ is fo inti-
mately connefted with the general power in
the body of producing reattion on the fkin,
that, where the former is much debilitated,
will almoft conftantly fympathize with any
difturbance produced by an exceflive and un-
ufual impreflion on the latter. Befides, the
procefs of digeftion feezs to require a pretty
uniform flate of animal temperature; and
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nefit from cold applications, which appear to
extinguith the diforder in its origin, and by
fo doing, prevent all the mifchief that arifes
from converting a local difeafe into a general
one. .Of this latter kind of topical inflam-
mation, is that which arifes from burns of
every defcription, and which, in by far the
greater number of cafes, will bear a moft
liberal ufe of cold water, or even of ice ; and
this may be applied to avery extenfive inflamed
furface, without even producing the ordinary
effe@ts of general chilling, which would be
brought on from the fame application to a
found and healthy fkin. This pra&ice of
employing ice, and ice-cold water, to burns,
has fucceeded perfe@tly with me in feveral
cafes that have come under my care : one was
that of a young lady, who was terribly burnt
over the whole of the breaft, by her hand-
kerchief taking fire. In this inftance I princi-
pally employed ice, which was kept conftantly
melting on the inflamed parts; and by this
method, the fuppuratory procefs was pre-
vented, as well as the great trouble which
generally attends the cicatrizing of a wound
from this caufe, and the disfiguring fcar which
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is always left for life, when the cure has been
conduéted in the common way. ()

There are feveral cafes in which we find
that irritation and heat of the fkin, produced
by local inflammation, will be much relieved
by cold water; and in thefe teo we find that
no bad confequence arifes to the general health
by cold and wet upon the {urface of the body.
It is a common pradtice for thofe who fre-
quent Malvern and fimilar mineral {prings
for the cure of herpetic eruptions, or ulcera-
tions of any kind, to wet their linen with
the water, and drels with it in that flate,
without receiving any injury. Another very
diftrefling {ymptom, remarkably relieved by
cold water topically applied, is that intole-
rable itching of the vagina, which women
fometime: experience, intirely unconneted
with any general caule, and which appears to
be a kind of herpes confined to that part.

Cold water has alfo been ufed topically to
parts thathave become debilirated by beinglong

(a) Iam happy to {ee the ule of ice and cold water in burns,
which has of late been much employed by feveral praétitioners,
particalarly recommended by Sir James Earle, in an ¢ Effay
on the Means of leffening the Effe@s of Fire upon the Human
Body,” lately publifhed by this eminent furgeca,
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or even iced water, to the vagina of parturient
women, during the dangerous hemorrhagies
that take place from the uterus on the partial
feparation of the placenta. Itis now generally
allowed, that the ufe of cold here is not to
produce any coagulum of blood, (fince Mr.
Hewfon has fully proved that blood coagu-
lates fooner at the animal heat than at any
other) but to excite the uterus to action, and
thus to propell its contents, the partial fepa-
ration of which had occafioned the hemor-
rhage.

To conclude the fubje& of cold bathing,
we may confider this as one of the moft
powerful remedies that we poffefs againft
feveral highly dangerous and troublefome dif-
orders; and one, the ufe of which may pro-
_bably be extended with great advantage to a
greater number of difeafes than thofe in which
we are now in the habit of ufing it: but for
this purpofe much judgment will often be re-
quired, and efpecially more accuracy of dif-
tinction between different temperatures. We
know that there are many invalids that receive
much benefit from the comparatively high

- temperature of the Matlock and Buxton baths,
2 L
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lant diet, and to a free ufe of wine, frequently
fuffer from the ftrong reation confequent on
immerfion; and on the other hand, weak
habits, and children that poflefs a delicate
frame of body, and a tendency to rickets,
are often injured by an indifcriminate ufe of
this powerful remedy.

I cannot difmifs this fubje® without noti-
cing the cuftom, now become univerfally pre-
valent in this country, for perfons of all ranks
to refort annually to the fea-coaft, for the
purpofe of bathing, and theréby leaving be-
hind them all the diforders and irregularities
in the body, that have been contrated during
the colder feafon. Cold bathing is no doubt
a very falutary and refrefhing cuftom to the
perfon in health, and the exercife of {wim-
ming highly ufeful and pleafant; but when
immerf{ion in cold water is to be employed
medicinally, we have feen that it is far too
powerful a remedy not to be able to pro-
duce much mifchief when mifapplied. If we
confider the great difference thar always
exifts between the fummer atmofphere and
the heat of the fea, the bleak expofed afpett
of many even of our mofl favourite wate-

2 L 2
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ing places, and the keen winds to which
the bather muft often be expofed, I cannot
but think that there are-a great number of
invalids, of young and puny children, and
delicate females, who have been often mate-
rially injured in their health by an indifcri-
minate ufe of this powerful application of
cold; and are thereby difappointed of the ad-
vantages of a more genial climate, and of
country air, exercife, and amufement, which
altogether form a very valuable remedial
procefs, and give the great charm to a fum-
mer excurfion.

On the Warm and Tepid Bath.

W fhall now proceed to make fome obfer-
vations on ‘the warm bath, meaning thereby,
the external application of water of fuch a
temperature as will at once give that fenfation
of warmth to the fkin, which will remain
permanently during the time of immerfion.
It is to be remarked, that the animal tempera-
ture is afcertained by inferting the bulb of a
thermometer under the tongue, with the
mouth fhut, {o as to exclude the operation of
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the furrounding atmofphere ; and here it is
almoft exatly at the fame height as it would
be, if the inftrument were introduced within
an incifion in the fleth, or in any of the
cavities of the body; that is, when the perfon
is in health, at about ¢6° to ¢8° with little
variation. But as the furface of the body is
both expofed to the external air, which is
generally much lower than the animal heat,
and as the fkin is the feat of the great cooling
procefs, the excretion of perfpiration ; the
conftant evaporation which is there going on,
renders it always fome degrees lower than the
proper animal temperature. Hence it is found
that the fkin receives the fenfation of warmth,
and communicates this impreflion, when in
contat with water a few degrees lower than
the animal heat; and this too gives rife to
fome little uncertainty with regard to the pre-
cife degree at which the warm bath may be
{aid to commence. We may however reskon
this to begin at about g2°, and to rife as high
as can be borne by the {kin without pain.
The impreflion of a heat greater than that
of the part of the body which receives it, is
probably, a dire& ftimulus, and as fuch, it
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increafes the force and ativity of circulation
in the veflels to which it is applied, renders
them full and turgid, and, according to the
force of this ftimulus, occafions pain, rednefs,
inflammation, ferous effufion, or intire dif-
organization. As the furface of the body is
readily fenfible to the impreflion of heat as
well as cold, a comparatively {mall force of
ftimulus in any heated medium, will produce
confiderable effe&s, direély, from the extent
of furface that receives the impreffion, and in-
direitly, by checking the conftant flow of heat
out of the body into the atmofphere. This laft
fource of accumulation of heat is,however,{oon
obviated by an increafe of the cooling procefs
of perfpiration, when the body is in health ;
but in acute fever, when the ftate of the ex-
treme vellels is fuch as not to admit of this
procefs, a very little unufual heat in the fur-
rounding medium is very fenfibly felt in the
whole body. This was very apparent in the
old method of treating the {mall-pox, and
fuch febrile diforders, by what was called the
hor regimen ; which confifted in carefully ex-
cluding the cool external air, and heating that
of the patient’s chamber to an almoft into-



515

lerable degree. The increafe in frequency
of the pulfe, feverifh heat, thirft, and tendency
to delirium, experienced under this treatment,
has now caufed it to be almoft univerfally dif-
ufed in this country.

Water being a much better conductor of
heat than air, we {hould expe&t the general
ftimulating effects of warm water to be greater
than thofe of warm air; and it is certain that
the body can bear a degree of heat in air, as
a medium, much greater than in water. But
thefe effects are in a remarkable degree coun-
teraCted by the great relaxation and perfpira-
bility of the (kin which warm water occafions;
and hence it may be ufed both with impunity
and even advantage, in many cafes where
the animal heat is already too high; for, by
relaxing the fkin, the great cooling procefs of
perfpiration will more readily follow, and the
general effect will be that of diminifhing heat.
In this view, therefore, it appears, that the
operation of the warm bath to the dry hot
ikin of a perfon labouring under acute fever
and general accumulation of heat, may, in
the end, be the fume as that of the cold bath ;
that is, by inducing general perfpiration, to
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bring down the animal heat to the natural
ftandard ; and we a&ually find that this me-
thod is often employed with fuccefs.

The warm bath has a peculiar tendency to
bring on a ftate of repofe, to alleviate any
local irritation, and thereby to induce fleep.
It is, upon the whole, a fafer remedy than the
cold bath, and more peculiarly applicable to
very weak and irritable conftitutions, whom
the fhock produced by cold immerfion would
overpower, and who have not fufficient vigour
of circulation for an adequate readtion. In
cafes of topical inflammation, conne&ed with
a phlogiftic ftate of body, preceded by rigor
and general fever, and where the local for-
mation of matter is the folution of the general
inﬁammatnry fymptoms, experience direds
us to the ufe of the warm relaxing apphi-
cations, rather than to thofe which, by ex-
citing a general reacion, would increafe the
Jocal complaint. This obje& is particularly
to be confulted when the part affected is one
that is effential to life. Hence it is, that in
fever, where there is a great determination to
the lungs, and the refpiration appears to be
locally affected, independently of the op-
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preflion produced by mere febrile increafe of
circulation, pradtitioners have avoided the
external ufe of cold, in order to promote the
folution of the fever; and have trufted to the
general antiphlogiftic treatment, along with
the topically relaxing application of warm
vapour inhaled by the lungs.

Warm bathing appears to be peculiarly well
calculated to relieve thofe complaints in the
bowels that feem to depend on an irregular or
diminifhed action of any part of the alimen-
tary canal ; and the ftate of the fkin produced
by immerfion in warm water, feems highly
favourable to the healthy action of the fto-
mach and bowels. Hence we find that the
natural thermal fprings, when ufed as a bath,
have all acquired a high and juft reputation
for relieving colics and obftructions in the
bowels, when they depend either on a defe&
of the bilious fecretion, or on a dire&ly fedative
and paralyfing caufe, fuch as the poifon of
lead, and fimilar complaints; and the fame
effe@ is produced, though in a lefs degree, by
warm fomentations to the abdomen.

Another very important ufe of the warm
bath is in thofe herpetic eruptions, where
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there appears a great deficiency of perfpira-
bility in the fkin; when it cracks, and leaves
deep and painful filures, which difcharge a
thin ferous fluid ; or elfe where there is a
conftant defquamation of cuticle in dry bran-
like fcales. The warm bath is here highly
advantageous in relaxing the fkin, and render-
ing it more pervious, and prepares it ad-
mirably for receiving the ftimulant applica-
tions of tar ointment, mercurials, and the like,
that are intended to reftore it to a healthy
flate. Thefe complaints, however, require
only a low temperature of the warm bath, fo
as to be mercly rclaxing, and not rifing to
any great degree of flimulus from heat.

The conftitutions of children feem to be
more extenfively relieved by the warm bath
than thofe of adults ; and this remedy feems
more generally applicable to acute fever in
them, than in perfons of a more advanced
age. This is probably owing to the greater
degree of irritability in the habits of children,
a greater tendency to irritation in the alimen-
tary canal, and the very ftrong {ympathy
with the ftate of the fkin, which it always
fhews. Where the warm bath produces its
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falutary operation, it is almoft always, in
children, followed by an eafy and profound
fleep.

I cannot omit this opportunity of giving a
caution with regard to the ufe of the cold
bath in the true menorrhagia of females, and
inftead- of it, to recommend that of tepid
warmth, or even higher. From the great
degree of pain and uneafy fenfation about
the loins, and the general feverifh irritation
which attends this difcharge, it requires in
almoft all cafes to be confidered as an aftive
hemorrhagy, produced by a determination of
blood in the uterus, in the fame way that he-
moptyfis is brought on by a determination to
the lungs. The cold bath commonly does
farm in thefe cafes, and increafes the pain of
the loins and general fever; but I have often
experienced much benefit by a bath of a tepid
or warm temperature, applied as a femicupium.

The powerful and extenfive flimulus of
heated water is ufed to very great advantage
in paralytic affe@tions of particular parts;
whether the confequence of general derange-
ment in the circulation, and the alarming
relics of apoplexy, or ariling from local injury
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on the fpine or the origin of the nerves. In
fuch a lofs of nervous energy, where there is
already a want of due animal heat in the part
affected, and a languid circulation, all exter-
nal cold is prejudicial, as it will not excite any
adequate realtion. But the dire& ftimulus
of heat, as applied by the hot bath, and elicited
by friction, is here found materially to affift
in the reftoration of the difeafed part to a
ftate of health and vigour. Of all the morbid
affe@ions of particular parts, there is none
that bears and requires a greater degree of
external heat than paralytic affe&ions; and
here too the effe® may be aflifted by any
thing that will increafe the ftimulating pro-
perties of the water ; as, for inftance, by the
addition of falt, which will have full oppor-
tunity of exercifing its powers, both from the
length of time in which the patient or the
difeafed part continues immerfed, and the
greater {enfibility of the fkin, when warm
and moift. Here therefore we may expec
particular benefit from the warm fea-baths
which have been eftablithed in a few parts of
this kingdom, or in the natural faline thermal
fprings of Carlibad or Aix.
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The warm bath is fometimes applied in the
form of fteam, either generally or partially,
and the effects which it produces are nearly
the fame as in the form of water. Water,
whilft in the gafeous form, is a bad condutor
of heat, and yields it much lefs eafily to the
furrounding bodies ; but the atual tempera-
ture of fteam is much higher than that of any
watery application that the fkin would bear,
and the quantity of combined caloric which
it gives out when condenfing, is well known
to be very great. Hence it applies the fti-
mulus of heat to the furface of the body with
very confiderable intenfity; and by uniting the
two circumftances of a large quantity of heat
with moifture, it occafions a great relaxation
of the extreme veflels ; and where the circu-
lation has been previoufly increaled, it brings
on a copious perfpiration. The vapour bath,
though not much employed in England,
forms a very valuable remedy in a variety
of cafes, and from the comparative eafe with
which it might be employed, it deferves, I
think, fomewhat more attention from the
medical pra&titioner. In moft of the hot
natural waters on the continent, the vapour
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of thefe baths, the bather is firft expofed
naked to a dry heated room, which ftrongly

The baths are entered when the wood, which has fupplied
the furnace, is nearly burnt to afhes ; and then the chimney is
clofed, fo as to render the heat within the room almoft fuffo-
cating to thofe that are not ufed toit. The bathers go into the
room quite naked. In the private baths fome water is generally
poured upon the ftones before entering them, but the common
people expofe themfelves to the burning bear, lying on the {tages
where it is the moft intenfe. This often at firt produces a
violent pain in the head, and great thirlt, which leads fome of
them to drink large dranghts of cold water, to the great injury of
their conftitution.

Whea the room is fufficiently heated, and the warmth be-
comes troublefome, cold water is poured upon the hot flints
around the furnace : this is inflantly converted into vapour, and
fills the whole room, and the water 1s renewed whenever the
vapour begins to clear away. This excites a molt copious fweat
upon the bathers, which they keep ep by renewing the {team,
and by friction of the whole body with the downy leaves of
the lime tree rubbed over with foap. The frictions being
finifhed, the bathers cool themlelves with pouring buckets of
cold or lukewarm water over their bodies, or often by plungi=z
into fome pond which is always near the baths, or elfe by
rolling in the fnow. They then drefs, and return to their
refpetive occupations. In the private baths, the fame general
management is purfued, only they are furnifhed with a finaller
room adjoining to the bath, with beds in it, where the bather,
after his various operations, retives ull the fweating be over,
which often terminates in a profound ficep.”  See a paper, o
the Ruffian baths, and their wtility in preferving bealth ® e, by
M. dulaine Ribero Sanches, firfl phyfician to the Emprefs of all
the Rufftas, Fournal de Phyfiqus, Tom. 25,
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raifes the arterial circulation, and fometimes
caufes headach and great thirft: a copious
atmofphere of fteam is then raifed, by which
the former f{ymptoms are removed, and
violent perfpiration brought on; and the
whole procefs (when employed medicinally)
is completed by frictions on the body, when
advifeable, and by encouraging a full perfpi-
ration in bed. The vapour bath is ufed, par-
ticularly in that country, in many fymptoms
of diforder feated in the ftomach and bowels,
fuch as lofs of appetite, flatulence, vomiting,
colic, and obftinate conftipation. 'In thefe, the
bath is often ufed daily for a month or fix
weeks, employing at the fame time a tempe-
rate diet. In the fymptoms of incipient fever,
attended with rigor, headach, thirft, and burn-
ing heat, wandering pains, and a hard belly,
the vapour bath is alfo made ufe of, but with-
out the previous heating procefs, or the {ubfe-
quent friction. (&)

(5) Itis a little remarkable that this cuftom of applying ex-
cefhve heat to the body, and afterwards fuddenly bathing in cold
water, 1s found among a great number of uncivilized nations, and
is ufed by them as an univerfal remedy 10 almolt every kind of
feverifh attack as well as in other difeafes ; and certainly it is
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The warm bath, as well as the cold, is alfo
employed as a topical application, either to
particular parts that require the ftimulus of
heat, and a perfpirable {kin, or in order to
produce a more general effe¢t. For this laft
purpofe, no mode of applying warm water is
{o ftriking in its operation, as fomentations to
the feet, in cafes where, from any general
febrile irritation not attended with much ac-
cumulation of animal heat, and particularly
connefted with difturbance in the alimentary
canal, the patient remains reftlefs, agitated,
and unable to compofe himfelf to [leep.
Thefe fymptoms are often moft completely
relieved by warm pediluvia, which, though
applied only to a fmall part of the body, often
produce moft powerful effeéts in quieting the

one of the moft vigorous, and often, moft efficacions modes
of cure that could be fuggelted, but capable of being much mif-
ufed. The inhabitants of the South Sea Iflands dig a hole in
the fand, and fill it with red hot {tones and fand ; and when the
latter has become quite hot, they cover the patient up to his neck
with it. When he is in a violent perfpiration, they take him
out and plunge him into the fea; after which, he lies down,
well covered, and drinks abundance of hot liquors to encourage
perfpiration, and often rifes quite cured of a feverifh attack.
“This likewife is the method which they chicfly truft to for the
cure of the lues yenerea,
2 M
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irritation of fever, and bringing on a found
and refrething repofe. This application is
likewile of eminent fervice in promoting the
fedative operation of opium, which, when
taken alone duting a feverith heat, and a
parched unperfpirable fkin, is well known
often to increafe the irritation which it was
intended to remove.

The cafes in which the warm bath is likely
to be attended with danger, are particularly
thofe where there exifts a ftrong tendency to
a determination of blood to the head, and
apoplexy has fometimes been thus brought on.
In all cafes a hot bath will be apt to bring on
headach and turgefcency of the face, and
fometimes a fwelling in the limbs, as happens
with the Caroline waters where employed too
hot. With regard to the regulation of the
temperature, it may be in general obferved,
that the vapour bath may always be made
much hotter than the water bath ; that, where
this latter is ufed, the loweft temperature is
fuch as is required for cutancous complaints,
and to bring on a relaxation in the fkin du-
ring febrile irritation ; the warmer will be ne-
ceflary where the water is to a& as a local
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varies according to the temperature of the in-
dividual, it is not poflible to fix any exa&
limits to this term ; only it may in general be
remarked, that the tepid bath is that which
gives the leaft poflible fenfation to the fkin,
and therefore its effets principally depend
on the nature of the medium, and lefs on the
circumf{tance of temperature, than in the hot
or cold bath. In general, the heat of water
which we fhould term tepid, is about go°; a
heat in which the healthy body will bear im-
merflon for a long time without experiencing
any confiderable general effe on the fyftem.
The flate in which this degree of cold (com-
pared with the animal heat) produces the
greatelt effect, is in ardent fever, where the
temperature is a little above that of health,
but the powers of the body weak, and not
able to bear the vigorous application of cold
immerfion. In this inftance, even tepid
water poured upon the body of the patient,
will prove a very falutary and fafe remedy,
and its operation will be fimilar, though in a
much lefs degree to that of the cold bath.
There are, belides, fome diforders in which
the warm bath is more advifeable in fome of
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its ftages, but the cure will be the fooner
completed by cold immerfion. Of this kind
is the rheumatifm, in which the requifite
heat of the warm bath, when ufed, is never
fo great as in palfy ; and where the cold bath,
when it can be borne, is of the greateft ad-
vantage to reftore a perfeQ f{oundnefls to the
affetted limb, Here the temperature of im-
merfion may often be begun with, even as
low as about go° and the patient may be
carried gradually from this (which is about
the cooleft ftate of Bath water) to that of
Buxton, Matlock, and finally to the fea, or
any other of our coldeft baths. In the treat-
ment of chorea, as far as regards the ufe of
bathing, it may often be advifeable to follow
this rule, for in inveterate cafes of this dif-
order, the limbs acquire almoft a degree of
paralyfis, and the complaint is frequently
rendered much more obftinate by a halty and
injudicious ufe of cold bathing.

In cutancous difeafes (which feldom re-
quire a hot bath) a tepid temperature is often
quite fufficient to preduce a falutary relaxa-
tion and per{pirability of the fkin; and the
operation of the water as a {imple detergent



530

appears to be of no fmall confequence in the
plan of cure. Much has been faid on the
detergent powers of different waters, or their
fitnefs for cleanfing the fkin both from any
thing that will accidentally adhere to it, and
alfo from the groffer parts of the perfpirable
matter which is always flying off. Several
waters, from their hardnefs and the great
quantity of earthy falts which they contain,
are evidently inferior as detergents to others.
To the great purity of fome waters we may
attribute all the particular cleanling power
which they have the reputation of poflefling,
and which fome perfons have thought proper
to explain, by fuppoling a kind of * cily bal-
famic matter,” a fubftance which in almoft
every inftance appears to be mercly the crea-
ture of the imagination. In a few waters,
however, we find an excefs of alkali, fuch as at
Aix and Barege, and in thefe, the {moothnefs
which they give to the touch, and the {uperior
cleanfing propertics which they poflefs, (af-
fited by their high temperature) is thereby
explained in an obvious and fimple manner,
as fuch is known to be the property of ali
alkaline folutions. Among all the waters whofe
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CHAPTER VIL

GENERAL REMARKS ON THE
CONTENTS OF MINERAL WATERS,
AND THEIR OPERATION.

IN perufing the moft popular treatifes on
particular mineral waters, efpecially on thofe
of high and juftly acquired reputation, writ-
ten by pratitioners long refident on the {pot,
we t{hall find in many of them a great fund
of accurate chemical knowledge, and excel-
lent medical obfervations; but we fhall alfo,
in the greater number of thefe works, meet
with certain modes of treating the fubjet,
which may fairly be brought under candid
criticifm.  Some of thefe writers (efpecially
thofe who have thewn themfelves fkilful and
zealous chemifts) have, I think, fometimes
refined too much on the fcience, and have
endeavoured to transfer the fame accuracy of
difcrimination which experimental chemiftry
affords, to the explanation of minute effects
produced on the living body by various fub-
ftances during their ftay in its complicated
organs. Others again, have endeavoured to
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throw a veil of myflery over the whole fub-
jet, and, profefling to difregard all the in-
formation which chemiftry affords, they have
fludioully avoided any attempt to explain
the effe&s produced by certain mineral waters
from a review of their contents, and have
ftrongly favoured the idea of their being
Sfpecifics, prepared by the hand of nature,
againft fome of the moft formidable and ob-
ftinate difeafes with which the human race
is afflicted. Among this clafs we find, how-
ever, many who from long and attentive ob-
{ervation have made themfelves mafters of all
the practical information which prefents it-
felf in the variety of cales which refort to
mineral {prings ; and certainly, if a phylfician
could not be at the fame time a found prac-
titioner, and attached to theoretical reafoning,
there would be little hefitation in chufing the
moft ufeful walk, in preference to that which
is perhaps the moft engaging; but fortunately
this is not the cafe, for on the contrary, we
find the perfuit of a collateral fcience, efpe-
cially one founded on experiment, materially
to advance the knowledge of the healing art,

It is urged by fome of the merely pratical
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writers on particular mineral waters, that the
mode in which their altive contents operate,
is equally myfterious with that of fome of
our moft powerful medicines, fuch as mercury
and opium, and probably likely always to
remain {o; and therefore that accurate chemiy
cal examination is little elfe than philofophical
trifling.  But it fhould be remembered, that
every medicated water is a compound, at leaft
of the water itfelf, and of that which gives it
its fenfible properties, and thefe it is the pe-
culiar objeét of chemiflry to feparate, and to
eftimate their refpe@ive proportions. Now,
no pra@itioner will deny, that it is of confe-
quence to know the proportional quantity of
each ingredient in a compound form of me-
dicine, that he may at leaft endeavour to
afcribe to each its particular operation, al-
though he does not pretend to explain how
that operation is to be brought about.

If then we fuppofe a phylfician to employ
in different cafes, a great variety of compound
medicines, in which however there was one
ingredient common to all ; and if among the
various changes produced by thefe medicines,
there were certaineffects common to every
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cale, he would naturally be led to fuppofe,
that thefe were produced by that ingredient
which entered into each of his formule, and
he would be thereby led to try it alone, and
obferve its operation, unconneéted with that
of every other a@ive fubftance. _

This appears to be the cafe with all the
variety of mineral waters that are ufed medi-
cinally. They have only one ingredient in
common, the water itfelf; they ‘all produce
effe@s on the human conftitution in fome de-
gree fimilar, which I would chiefly attribute
to the watery vehicle ; but, befides, there are
feveral thar a& very powerfully on the body
in different ways, and thefe effedts are fuch as
water alone cannot produce, but depend on
the very adlive contents which entitle thefe
{prings to the appellation of mincral, and in
which they differ from the generality of waters
ufed for common purpofes.

In the preceding chapters I have endea-
voured to explain in general what are the
effe@s produced by fimple water ufed inter-
nally and externaliy, at high and low tempe-
ratures ; and thefe therefore are fuch as, under
fimilar circumftances in the animal body, may
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be expedted from all mineral waters, allowing
however for any effe@ of an oppofite ten-
dency which the foreign ingredients may pro-
duce ; as, for inftance, where a large quantity
of an aftringent and earthy falt may in fome
degree counteract the detergent power of pure
water. |

As an example of this fimilarity of opera-
tion, in very different waters, and which may
certainly in a good meafure be afcribed to
the mere liquid, we may mention that tranfi-
ent determination to the head, often produced
in delicate habits by the firft exhibition of any
of thefe waters. We find this circumftance
noticed in the pureft {prings, and thofe that
are the molt free from foreign contents, as
well as in every other water. So, in ex-
plaining the operation of the Malvern water,
Dr. Wall fays, “I cannot clofe this treatife
¢ without mentioning one effe@ of the water,
“that at firft it frequently makes perfons
“ drowfy, and fometimes give them a dull
“ pain in the head. Symptoms like thefe are
“ common upon the ufe of chalybeate waters,
“ but there is no metallic principle in this
“fpring. I think thefe effects muft be owing
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¢ to the ready and eafy admiffion of the water
“ in the blood, whereby a plethora is brought
““ on pro tempore.” 'To confirm this rational
conjeture, the fame writer adds, (what is alfo
generally obferved by others) that as foon as
the urinary paflages are open, thefe complaints
go off immediately. In beginning a courfe
of Briftol water, Dr. Nott obferves, that
the immediate fenfible effeCts are generally,
“ drowfinefs, vertigo, and fometimes an ob-
“ tufe pain of the head, which gentle eva-
“ cuants relieve.” Among the confequences
produced by the ufe of the chalybeate waters
of Lauchftadt, Hoffman enumerates the fol-
lowing, “ Non raro contigit, ut aqua noftra
“ (fe. Lauchfadienfis) primum maximé ab
¢ infuetis pota, naufeam, vomitum, inflationes,
¢ dolores circa pracordia, capitis graviditatem,
““ fomnolentiam . . . {ufcitat; fed ... . conti-
“ nuato ufu, & pervadente aqua, omnia {ponté
“ evanefcunt.” It is not uncommon for the
Harrogate water, as Dr. Walker obferves,
“ to produce a fenfe of heat and univerfal
“ fullnefs in thofe unaccuftomed to drink it.
¢ The giddinefs which fome have experienced,
“is in almoft every inftance cauled by an
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- ¢ gver-dofe of the water, when it fails in its
“ purgative operation.” The hot faline Caro-
line baths in Germany, have a fimilar effect,
for Hoffman obferves-that, on ufing them,
« Alii torporem capitis perfentiunt, inclina-
“ tionem ad fomnum, vertiginem, % . .. ...
¢« & hujus generis alia experiuntur, ob lenti-
“ orem aqua per capitis tubulos & glandulas
“ colli commeatum.”

It is of confequence, therefore, in eftimating
the effeéls of the foreign ingredients of mineral
waters, to be aware of thofe occalioned by
the water itfelf, though it is often difficult
to eftimate the exalt degree, where other
fubftances combine with the fimple fluid to
produce a general operation. So, we almoft
invariably find that, during a courfe of any
mineral water, where it does not pofitively
difagree with the conftitution, the appetite is
improved, and the digeftive powers ftrength-
ened. This, 1 have endeavoured to thew,
may, in many inftances, be the dire& conle-
quence of adding fo much water to the daily
ingefta; but it is often the joint effe& pro-
duced by this liquid, by a chalybeate in an
a@ive form, by a gentle dofe of a purgative



539

falt, which will render the aflion of the
bowels regular and vigorous, and by the
grear advantages of a moderate and correQted
diet, and daily exercife, which it is the bufi-
nefs of the invalid to fecure to himfelf. The
ufe of fuch a mineral water as that of Scar-
borough, and a refidence at this place as an -
invalid, would combine all thefe advantages.
Having, in a preceding chapter, laid before
the reader a general view of the eilets on the
human body which may be expected from the
watery ingredient in mineral {prings, I fhall
make a few obfervations on the foreign con-
tents, efpecially thofe which are generally
confidered as the truly medicinal part of thefe
fubftances. The chemical analyfis of mineral
waters, amongft feveral fubftances which ap-
pear to have but little cffe@ on the human body
jareﬁ:nt us with a few, whofe efficacy in the ufe
of difeafe is undoubted, and which ftand high
in value on the lift of materia medica. Every’
one, however, who compares thefe natural
medicines with thofe that are compounded
by art, muft be ftruck with the fmallnefs of the
dofes that are employed of the former, com-
pared with the benefits which are produced
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during their ufe; and he might hence be apt to
put a wrong value on their real eficacy, it he
were not aware of fome circumflances which
increafe, to an unufual degree, the activity of
thefe fubftances. One, which appears to me
of no fmall confequence, is the extent of their
dilution with water ; for thereby, any medicine
highly altive in all ftates, is diffufed equally
over the extenfive furface of the ftomach,
and is enabled to a& all at once in the moft
advantageous manner poffible. It is true
that the force of impreflion on any particular
part, is hereby 'leflened, and therefore di-
lution may be carried to excels; but the
circumftance of extent of fentient furface
acted on at once, will probably in moft cafes,
more than counterbalance this, and efpecially,
as the action is milder, the ftomach may re-
ceive it much oftener. Another advantage
derived from this natural formula, 1s, that the
very degree of dilution, as we have already
meniioned, promotes, in many cafes, the gene-
ral curative intention, as in the very weak
folution of a purging falt, which occurs in
Cheltenham or fea water. Befides thefe, we
thall find that fome of the foreign fubltances
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in mineral fprings, though highly adtive in
themfelves, are never ufed under the fame
form of compolition elfewhere than in thefe
waters. This gives, in fome cafes, a {uperi-

ority peculiar to thefe natural medicines.
Of this kind is the carbonated iron, held in

folution by carbonic acid, and the fulphur, by
hydrogen gas. Thefe aftive medicines like-
wife, happen fometimes to be found in a very
fortunate ftate of combination to fulfil a com-
plicated curative intention, as in the waters
of Cheltenham or Aix.

In afcertaining the comparative effe&t of
the different contents of a mineral water, the
gafeous fubftances that are combined with it
deferve much confideration. For an accurate
knowledge of thefe bodies, we are principally
indebted to modern chemiftry ; but it ftill
remains for future inquirers to explain the
precife operation of thefe f{ubtile agents.
Some confiderations on this {ubje& 1 would
fuggeft to the medical obferver.

It appears to me, that by far the greater
part of the action of thefe {ubftances is that
which is exerted diretly upon the ftomach,

and only through the medium cf this fenlible
2 N
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organ, upon the fyftem in general. A gafeous
water appears to a& more powerfully in pro-
portion to the fuddennefs of the expulfion of
the air, and therefore to the loofenefs of its
adhefion to the water with which it is com-
bined. Hence, the great relief found by taking
mixtures in the a& of effervelcence, where the
carbonic acid is applied fuddenly, and in the
gafeous ftate, to a large furface of the fto-
mach. Hence too, the fudden effects {imilar
to intoxication, caufed in many perfons by a
large draught of highly carbonated water, fuch
as that of Seltzer and Pyrmont.

The force of a&tion which fubftances exert
upon the living fibre, as well as on a fimple
chemical mixt, depends upon the degree of
divifion of its parts; for this, the fenfible
properties and adtive powers of every particle
are brought into a&ion at the fame time, and
are capable of being extended over a large
furface. This divifion of parts is brought
about, either by mechanical means or by fo-
lution; by the latter it is effeted more com-
pletely, but then the affinities of the {olvent
often oppofe the combinations which would
otherwife be farmed by the fubftance held in
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{olution, This we know to be the cafe with
the moft fubtile ftate of divifion that we are
acquainted with, that of the folution of a
body in the matter of heat, or what is fup-
poled to conflitute a gas ; for in this ftate, the
bafis of the gas, though moft intimately di-
vided, is often held by too ftrong an attrac-
tion for the caloric, to be fo ready to enter
into a new combination as if it were in a
liquid form. But again, chemiftry furnithes
many examples of the a&tivity of combination
being the greateft, juft at the time when a
body has quitted its union with a folid or
liquid, and is beginning to aflume the aeriform
ftate, or is in what has been called the nafcent
ftate of gas, If then we {uppofe that the force
of impreflion which any agent exercifes on a
living body, holds any relation with its eager-
nefs for chemical affinity, it will not perhaps
appear improbable, that we may partly attri-
bute to the above caufe the energy with which
many of the gafeous mineral waters a& upon
the ftomach: for water, impregnated with
the bafis of any gas, is conftantly giving off
this foreign ingredient in the aeriform ftate as

foon as extraordinary preflure is taken off;
2N 2
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and efpecially when a heat, like that of the
ftomach, is fuperadded. The actual guantity
of the bafis of any gas (the carbonic acid for
inftance) contained in any mineral water,
does not appear to be of fo much confequence
to its powers as a medicine, as that which
will be fpontaneoufly given off in the gafeous
form when it enters the ftomach. Many fub-
ftances, fuch as lime, magnefia, and the alka-
lies will detain a large quantity of carbonic
acid, and thus leffen the proportion of that
which is uncombined, and diminifh the me-
dicinal powers of the whole, as far as they
depend on this acid. On the other hand,
a very pure water, {fuch as that of Briftol,
holding little in folution that can detain car-
~ bonic acid, will give out in the ftomach al-
mof{t the whole of this fubltance which it
poflefled, and thus be in fa& equivalent in
medicinal powers to an impure water much
more {trongly carbonated.

I have juft mentioned, that it appears to
me probable, that by far the greater part of
the operation of the gafeous bodies is confined
to the {tomach, and acts only indirectly upon
the whole {yftem. This is particularly fo with
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the carbonic acid, the moft common and the
moft important of thefe fubftances in a medical
view. Many of its effets are obvioully {uch
as concern the ftomach only, fuch as that of
checking a tendency to vomiting, for which
an effervefcent draught has been found re-
markably efficacious. The giddinefs and
ipecies of intoxication from Pyrmont and
Seltzer water, is probably produced through
the medium of the ftomach ; as thefe effeils
are particularly felt when this cavity is empty,
and come on very fuddenly, even before the
vertigo and head-ach, which, as we huive
mentioned, alfo frequently foliow a full d.fe
of this water. A good deal too of the gas that
is emitted copioufly from the water when in
the ftomach, pafles up through the mouth in
troublefome erutations. It cannot be doubted
however, but that part of thefe gafes are ab-
forbed into the circulating fyftem, along with
the water that conveys them into the ftomach
and, by entering the circulation, may prove

very important remedies, according to the
nature of the fubftance abforbed. (¢) The

(a) The effe&t of the carbonic acid in relieving calculous
complaints, has been thought by fome to indicate the abforprion,
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fulphurated hydrogen appears to be very ex-
tenfively circulated through the minute veflels
of the body, and to perform a longer courfe
unalteréd, than the carbonic acid. At leaft
we have more dire@ evidence of its pene-
trating nature and great cffufion, from the
odour of fulphur which exhales through the
pores of the fkin, and its effe@s in blackening
{ilver worn about the perfon, even when the
{ulphureous water 1s only ufed internally, but
long perfifted in, Thefe medicines are, how-
ever, alfo locally ufeful in the ftomach, as is
found from long experience.

Some inger:ious writers have endeavoured
to explain on mechanical grounds part of the
modus operand: of the gafeous portion of mi-
neral waters. The tenuity and fubtlety of
the gafles they fuppofe to be admirably fitted
for penetrating minute veffels, and removing
every obftruction. Thus we meet with the
following explanation of the operation of

of the gafecus acid. The ufe of this remedy has now been
eftablifhed for a confiderable I:ime,l and I may feel fome [atis-
faction in having firlt introduced it to the attention of the pro-
feflion in a letter to Dr, Percival of Manchelter, noticed in the
Medical Effays of that ingenious phyfician,
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brought in any degree to refemble in form
Briftol or even Seltzer water, it is not eafy
to conceive how the minute veffels would
be thereby rendered more pervious, or that
any mechanical impulfe could be given to a
gas to make it circulate more readily through
capillary veflels than water will. In all pro-
bability, the contrary affertion would be better
founded, for water will penetrate through in-
organic pnres fo clofe as to detain air. The
celebrated Aftruc attempted to explain the
operation of mercury in refolving obftru&@ions
and producing falivation, from the increafed
momentum whick the blood would acquire
when mixed with fo ponderous a fluid as
quickfilver; and this hypothefis was only
objeted to from the vaft difproportion be-
tween the minute quantity of metal intro-
duced, and the great effe@s which often fol-
lowed. But furely no mechanical advantage
to the freedom of circulation could be gained,
by fubfituting an elaftic for a non-elaftic
fluid ; a gas, for a liquid.

A review of fome of the moft celebrated
mineral waters, prefents us with feveral faéts
that at firft appear highly difficult of explana-
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tion. I mean chiefly the powerful effe&s
produced by fome waters, which, from their
chemical analylis, prefent but a very minute
portion of foreign matter ; effects that cannot
be intirely afcribed to the mere circumftances
of dilution. Of thefe, the Bath water is a
ftriking inftance ; for the determination to
the head, the quicknefls of pulfe, and general
ftimulus occafioned by thefe celebrated waters,
are far more than the mere quantity of active
contents would indicate ; and render precau-
tions requifite in ufing this medicinal {pring,
which a mere infpedion of its ingredients
would feem to make unnecellary. We can
only have recourfe to two methods of ex-
plaining this difficulty ; the one, that we are
not yet fufficiently mafters of its analyfis ; the
other, that its component parts, as we are
already acquainted with them, poffefs from
their mode of combination, powers on the
human body, fuperior to thofe which mere
quantity would indicate. =~ When treating
particularly on this water, I mentioned all
the fa&ts which we poflefs concerning its
analyfis, both for folid and gafeous bodies ;
and it appears to me, that though a complete
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and accurate examination may be ftill wanting,
there is no probability that it would give any
very material difference in the refults of the
experiments hitherto made. Thefe have not
been few in number, and have been varied in
feveral ways; many of the fubftances, the
quantities of which are not exactly known,
have no apparent concern in producing the
more ftriking effe&ts; but thefe may, I think,
be in a great meafure explained from what
we do know concerning the analyfis of this
water.

Every one who has attended to the fenfible
properties of this water, muft have remarked
the very penetrating chalybeate tafte which it
poflefles when freth drawn, and with its natu-
ral warmth ; a tafte which diffufes itfelf over
the whole mouth, and, though not naufeous
from its intenfity, gives the idea of a {mall
quantity of iron in the moft active ftate.

Another remarkable circumftance attending
this water, is the great rapidity with which
it lofes its chalybeate tafte as foon as it cools ;
even though confined in clofe wveflels, and
before any perceptible depofition of the iron
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takes place : and when cold, it appears to have
intirely loft all its medicinal along with its
{fenfible properties. May we not, therefore,
conclude, that Bath water is indebted for its
powers on the human body, (independently of
thole of mere water at a high temperature)
principally to the circuinftance of a chalybeate
impregnation, minute in itfelf, but much
exalted in all its properties by a heat fuperior
to that of moft chalybeate {prings? and as the
natural heat which it poflefles, 1s probably
given to it under confinement and preflure, it
does not caufe the evolution of the carbonic
acid which holds the iron in {olution, till the
water be expofed to the air. Hence as it
flows from the pump, it is then in the moft
altive ftate for producing the. ftimulant
powers which chalybeate waters exhibit upon
the human conftitution. |

To afcertain the effe& of temperature on
the carbonated chalybeates, the following
experiments were made :

Exper. 1£.—To a very highly acidulated
chalybeate water, (artificially made) in which,
however, the quantity of iron was very {mall,
were added, in feparate phials, equal parts of



552

f

hot and cold water. The undiluted water
tafted extremely brifk and fubacid, and fent
forth copious bubbles, but the tafte of the
iron was fcarcely perceived till the impreffion
from the acid had gone off. By the dilution,
the chalybeate was made fo weak in each
- phial, as only to become purple with galls
after flanding a quarter of an hour. The
hot, as well as the cold liquor, fiill tafted
acidulous, but, (as might be imagined, from
the greater lofs of carbonic acid) this flavour
was lefs in the former than in the latter.
The tafte of the iron was however ftronger,
and more permanent in the hot folution,
while it was {carcely perceptible in the cold.
Exper. 24—An artificial chalybeate was
made by digefting iron filings in water, mo-
derately impregnated with carbonic acid.
This was much lefs brifk and carbonated to
the tafte than in the firft experiment, but
much ftronger of the iron. Equal quantities
of this water were put into feparate glaffes, and
to one was added the fame proportion of hot
water, and to the other, cold water. Thefe
diluted liquors ftill gave a full purple with
gall in about a minute, and the firlt change
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of colour began in a few feconds. They both
remained without fparkling in the glafs, and
the cold folution had all the fenfible properties
of the fimple chalybeates that are fo abundant
in this couatry, fuch as that of Tunbridge.
There was however a very decided difference
in the tafte of the two folutions, the hot
having a great intenfity of chalybeate tafte,
and more diffufed, as it were, over the whole
fauces.

Thele experiments, made with as much
accuracy as the comparifon of taftes will allow
of, feem to fhew, that mere heat will much
increafe the impreflicn of a chalybeate tafle
on the tongue; and, therefore, as I appre-
hend, will equally augment the ftimulating
properties of the iron upon the ftomach, when
exhibited in this form. They likewife fhew
that a lofs of carbonic acid will not diminifth,
but rather increafe the fimple chalybeate tafte;
provided enough of this acid be left to hold
the oxyd of iron in folution. This is not
the cale, however, with Bath water; for as it
gives indications of containing very little car-
bonic acid, it readily parts with even that
portion which fufpended the iron; and there-
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fore I cannot confider this warer, when cold,
and efpecially tranfported to a diftance, as any
thing elfe than a common hard water. To
confirm the fuperior effects of a heated liquor
over one that is cold, upon the ftomach and
nervous power, we may add, that it is well
known that the intoxicating property of
vinous and {pirituous liquors is much in-
creafed by heat.

If the idea of the fuperiour efficacy of
warm, over cold chalybeates be juft, it will
likewife follow that the cuftom of warming
the cold waters of Tunbridge and fimilar
{prings is judicious, not only to prevent the
chill on the ftomach, which is fometimes in~
convenient to delicate perfons, but alfo to
increafe thereby their ftimulant properties.
They are beft heated by being put into a
bottle, well corked, and immerfed in hot
water; but the flrong waters of this kind will
bear being lowered by the addition of boiling
water, {0 as to bring them to a refemblance
of Bath water.

Befides the carbonic acid, and the fulphur-
ated hydrogen,which we may certainly confider
as the molt important of the gafeous bodies
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that are contained in mineral waters, there
are others which are found in fmall quantities.
The moft important of thefe is probably azotic
gas, which, as we have already mentioned, is
difcoverable in many {prings, partly mixed
with the water, but chiefly rifing through it
in large bubbles at the fountain head. Several
of the thermal {prings give out much of this
gas, and probably indeed it might be detected
in them all, if the fubje&t were examined
with {ufficient accuracy; but as this branch
of inquiry is comparatively new, we have
not much information as to the extent to
which this gas is found. Some remarks on
the operation to be expected from this {ub-
ftance, the reader will find in the note (#)* to
the account of the Bath water, but it is ftill
an obje& for inquiry to determine the pre-
operation of this gafeous body. |
The faline and metallic contents of mineral
waters are fuch, as often to a&t in a very
decided manner upon the conftitution, either
from their actval quantity, or their mode of
combination. The only metal that is ufed
medicinally in any natural water, is iron ; and
its folvent, in by far the greater number of
* Page 181.
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" inftances, is the carbonic acid. In comparing
the ativity of operation of the different pre-
parations of this metal, fo valuable in every
fhape, I think it feems probable, that the form
of all others in which it is the moft efficacious,
is that of {olution in water by means of car-
bonic acid. In this ftate, it is both highly
fenfible to the tafte in a very minute quantity,
ealily feparated from its folvent as foon as it
enters the ftomach, and, when {eparated,
being a very foluble femi-oxydated calx, it
is probably as liable to be afted on by the
animal fluids, as in any other ftate in which
this metal can exift. The great impreflion
on the organs of tafte, which this form of
chalybeate makes, may be feen by an atual
computation of the quantity of metal here,
and in fome of the other preparations of iron.
For inftance, the Tunbridge water, which is
a very pure chalybeate containing very little
foreign matter, owes its medicinal properties
to {o fmall a quantity as one grain of oxyd of
iron in the gallon, held in folution by a very
fmall excefs of carbonic acid. The chalybeate
impregnation is however perfeQly dittinguifth-
able both by chemical tefts and by the tafte.
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Now, one grain of this oxyd contains no
more than 77 per cent. of metallic iron, ()
the reft being oxygen and carbonic acid.
Cryftallized fulphat of iron contains, accord-
ing to Kirwan, about 22 per cent. of metallic
iron, () and therefore, .77 of a grain of
metallic iron (the quantity contained in the
grain of carbonated oxyd) indicates three
grains and a half of fulphat of iron; fo that
if the chalybeate tafte were as ftrong in the
falt as in the carbonated iron, three grains
and a half of fulphat of iron, diffolved in a
gallon of water, fhould tafte as ftrongly chaly-
beate as Tunbridge water. But by making
{uch a folution of fulphat of iron, it will indeed
be indicated by chemical tefts, and even be
very fenfible to an accurate tafte, but not at all
to the degree of Tunbridge water. This how-
ever is a very large proportion of iron, com-

(2) This is the proportion gives by Lavoifier of metal and
oxygen, in the imperfe& oxyd of iron that remains after the
combultion of iron in oxygen gas, and in this ftate it is jult
fenfible to the magnet. Now, as the ochre which the carbonated
chalybeates precipitate by boiling, is, when dry, weakly magnetic,
and as the intenfity of this property in fome degree indicates the
proportion of reguline metal, we may allow it to contain about
as much regulus as in the former cafe.

() Kirwan’s Mineralogy, Vol. IT, page 21.
2 0
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pared with that of Bath water, of which the
higheft eftimation, does not. make +5 of a
grain of oxyd in the gallon; which is
about equivalent to fomewhat more than a
tenth of a grain of fulphat of iron in the fame
bulk of water, a quantity which the tafte
cannot at- all difcern even by the affiftance of
warmth. (&)

Nothing very remarkable occurs in the ftate
in which we find the other a@ive ingredients
in mineral fprings. Several of thefe waters,
even of fome celebrity, are nothing more,
nor are fuppofed to be any thing more, than
a very dilute folution of well-known neutral
falts in water, of a fufficient ftrength, how-
ever, to give it a very fenfible purgative

(c) To afcertain this, one grain of fulphat of iron was put
into a fmall phial, and eighty drops of diftilled water were added,
which made a clear folution. One drop of this, taken as foon
as the falt of iron was diffolved, and before it could be decom-
pofed (which it will do in fome degree fpentaneoufly by {tanding)
was added to a pint of water of the temperature of 120° and
well mixed, making thereby the proportion of 45 of a grain to 2
gallon, This gave however no chalybeate tafte. It required
four drops to make the tafte in the leaft apparent, but with eight
drops it was very fenfibly fo. Even this fhews the great power
of the chalybeate imprefion made by fulphat of iron, fince it 1s
very diftinguithable when in no higher a proportion than 4 ofa
grain to a pint of warm water.
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quality, efpecially when taken largely; and
to this purpofe the water itfelf contributes not
a little. The operation of mere water upon
the bowels when firft taken, by perfons of
particular habits, and unaccuftomed to fuch a
bulk of this liquid, is fhewn in a firiking
manner by the aperient effe® which every
mineral water that we know, fometimes exerts;
but which effet foon goes off when there is
no other ingredient in the mixture to have a
conftant and certain operation on the bowels.
Even an aftringent water, fuch as that of
Hartfell, which is only a weak folution of
vitriolated iron and alum, will often purge
pretty brifkly on being firlt taken, though
its regular and proper operation has quite
the contrary tendency. From a review of
the effects of the alkaline waters, efpecially
thofe that are hot, fuch as the Carlibad and
Vichy baths, it would feem that the foda,
aflited by warmth and dilution, has a
great power in exciting all the fecretions at
the fame time, and aflifting the action of the
neutral falts. At leaft it feems to be worthy
of farther attention, to determine the benefits

that may arife from giving an excefs of alkali
202
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fpring ; but the procefles of nature are not
always imitated with {fo much eafe. A greater
difficulty lay in the way, which was, that of
impregnating water with gafeous {ubftances to
as complete a faturation, as is found in fome
of the moft powerful mineral {fprings.  This
every chemift knows to be a very difficult
obje& to attain, and impracticable with any
of the more common apparatus now in ufe
for fuch purpofes ; but, under particular ma-
nagement', it has been attained, and fome of
the fpecimens of artificially carbonated water
that are to be feen, appear fully to equal in
this refpect the natural waters of Pyrmont or
Seltzer. The faline and chalybeate principles
may alfo be eafily added, and the imitation
will be complete for all medical purpofes.

~ Thefe artificial compofitions have defeQs
as well as advantages, = With regard to the
former, we may obferve, that it is always
difficult to hit the {ame point of faturation
with gas, and with the {ubftances which the
gas is to diffolve ; and this is particularly the
cafe with every degree of faturation below
the higheft. Thus then, thefe medicines will
not be fo conftantly the fame as the natural
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blance were required, we fhould fiill find the
imperfection of art. Again, there is another
cafe in which the natural water has a great
advantage over the artificial ; and this is, in
fome of the very compound thermal {prings
that are ufed for bathing as well as for a
drink. It muft.be more difficult at all times
to prepare a hot than a cold artificial water ;
and for the purpofes of the Bath, much ad-
vantage is gained by having a large body of
water, as at Bath, Aix, and the like, where "
the patient can move his limbs about freely
when immerfed, and is {urrounded with an
atmofphere of fteam, mixed with the volatile
gafeous contents of the water, and where the
heat is kept up much more permanently
and uniformly.

On the other hand, fome peculiar advan-
tages may be gained by the artificial prepara-
tion of medicated waters. Several of the moft
valuable natural {prings contain fubftances
which are either ufelefs or pofitively detri-
mental. Pyrmant water, for inftance, con-
tains thirteen grains in the pint of calcareous
falts, which render it very hard; and hence it
may certainly prove inconvenient to fome
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which the artificial preparation of thefe me-
dicines would promife, and that is, that of in-
troducing much more fimplicity in their com-
pofition than nature employs, and by this
means we may be materially aflifted in form-
ing precife ideas of the operation of every
part of thefe important clafs of remedies,
which the reader will readily fee is a great
obje& to be defired by the philofophical in-
quirer into the powers of medicine. Every
one who examines into this fubje&, muft be
firuck with the great inaccuracy and confufion
of ideas that prevail in the defcription of the
operation of mineral waters, and the great
fimilarity of effet afcribed to very different
fpecies of this large and heterogeneous
clafs of bodies. It has been my object in the
preceding pages, to attempt in fome degree
to introduce more precifion in inveftigating
the powers of thefe bodies; but the fubje&
can never be ﬁtﬂy canvafled, till we are in
poifeflion of a greater number of facts founded
on experiment ; and, to promote this defirable
end, the afliftance of art in imitating the pro-
cefles of nature, may be called in with every
profpe&t of advantage. In this view, there-
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mineral waters may be recommended to the
medical inquirer as an interefting ohjcﬁt of
inveftigation.

For the praftitioner who entertains a de-
cided preference for the medicated waters
which nature prefents, we may fuggeft the
convenience- of occafionally mixing different
kinds of the fimple waters, in order to obtain
the effets of fome of the more compound,
which may not be at all times procured. Thus,
a Spa or Pyrmont water, mixed with that of
the Sea or Epfom, will make a good imitation
of the Cheltenham or Scarborough {pring,
according to the proportion ufed ; as the one
furnifhes in abundance the carbonic acid and
the iron, and the other, the neutral purgative
falt ; and each of thele contain, fo much of
their active ingredients as to bear dilution,
and yet to retain confiderable efficacy. The
fynoptical table, which is inferted at the
end of this work, will, it is hoped, afford
fome affiftance in this objeét.

There is nothing more gratifying to the
phyfician, who confiders the healing art in
its true light, that of an experimental fcience,
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than to be able to add to the general ftock of
profeflional knowledge, information which is
" to be afforded by the afliftance of a collateral
fcience. Of thefe, none is more intimately
connefted with medicine, by a c:{:rmz;nunity in
many of the objects, than chemiftry; and the
aids which this {cience furnithes, are conftantly
increafing, on account of the rapid accumu-
lation of experimental knowledge. An inquiry
into the nature and right application of mi-
neral waters, is certainly not one of the lealt
important objets of phyfic; fince thefe are
remedies that have been at all times peculiarly
favourites with the public, and have deferved,
from their real efficacy, much of the efteem
in which they have been held. The fubftances
concerned in the compofition of thefe waters,
are fuch as come particularly under the accu-
rate and diftinguithing eye of modern che-
miftry, and admirably illuftrate {fome of its
moft beautiful difcoverics. They have en-
_gaged the attention of the ablelt chemiits for
many years in various countries, and the
importance attached to thefe inquiries, has
abundantly repaid the labour and difficulty of
the refearch.
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In order to prefent the reader, under one
point of view, with the moft confpicuous
features in the compofition of the mineral
waters which we have hitherto defcribed, the
following fynoptical table is fubjoined. The
order in which the individual waters are put,
is the fame as that in the foregoing chapter,
excepting only that the Bath water, which it
was thought more convenient to defcribe
among the Englith thermal {prings, is here
arranged under the chalybeates, a clafs to
which it certainly belongs. 1 have made an
attempt of a claffification of thefe waters,
founded on the moft prominent part of their
chemical compofition, and that which ma}? be
{fuppofed to have the moft influence on their
medicinal powers; but every fuch arrange-
ment muft be imperfe&, owing to the almoft
imperceptible gradations with which indi-
viduals of one clafs approach to the others.

The reader will pleafe to obferve, that
under the head of Neutral Purging Salts, are
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