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PREFACE.

CHELTENHAM has arrived at that de-
avee of pre-eminence among towns, that its
name has become as familiar in the British
East and West Indies, as in London. This
has arisen in part from the mildness and sa-
lubrity of its climate, in consequence of the
shelter it receives from neighbouring hills ;
but its chief reputation has been derived
from the celebrity of it springs, in curing
bihary diseases, which the author’s expe-
rience in ftropical climates, has enabled
him to explain. He has, therefore, under-

taken to discuss the subjects of the climate
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and mineral waters of Cheltenham, together
with the means of rendering them most

cfficient in the cure of all kinds of diseases,

A treatise, intended for the public at
large, necessarily requires simple language,
which should be of an explanatory nature;
the introductory chapter, has, therefore, been
HI-)p:'D.]}riatEd to the interpretation of tech-
niﬁﬂl terms, and to the elucidation of the

subject matter of the subsequent pages.

Although Cheltenham has always been
considered as an uncommon healthy place,
vét the subject of the second chapter, on
climate, had never been explored, until
the author kept a regular metecrological
journal for two years, from which he has
inserted two tables, with observations upon
them : and his deductions may lead to fur-

ther investigation of the subject. Forana-
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logical illustration he endeavoured, although
unsuccessfully, to obtain registers of the
weather for the city of Bath, but he has
received a meteorological journal for the
city of Bristol, kept by Dr. Pole for eight
successive years. These, compared with
the tables in this treatise, make it appear,
{hat Bristol is rather colder than Chelten-
ham, in every month of the year, while the
latter place is nearly a degree and a half
colder than London, in the winter and
summer seasons. At the same time it ap-
pears, that the annual amount of rain is
greater at Bristol than Cheltenham,’ and
much less at London than at either of those

places.®

* Dr. POLE's observations for eight successive years,
ending with 1811, were made at 8 o'clock in the morning
in St. James’s-Square, Bristol. These, compared with the
subsequent tables for Cheltenham ;—the meun temperature
for the year 1808, was found at Bristol to be 460. The
inches of rain 32.8. At Cheltenham, in 1808, the mcam
temperature was 49°. 7. and the inches of rain 28 53
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The third chapter on the saline nature
of the soil, is of great importance in the
natural history of the place. An opinion
long prevailed, thit the aperient saline wa-
ters came from the neighbouring mountains
in a prepared state; but the genlogical ex-
periments, first published by the author
in 1803, demonstrate that the salts impreg-
nating the springs, exist in the strata of the
earth immediately surrounding the wells,
and that the mineral wells always take ori-
gin in a blue marly clay, which contains
a great number of different saline matters,
combined with the clay, and lying near eacls
other, particularly on the south side of the

town of Cheltenham.

‘But the fourth ¢hapter, explaining the
nature of the aperient wells, and the pro-
perties of their waters, contams the chief

subjects of the treatise, It is intended to
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relieve the public mind from part of the
embarrassment, which has naturally arisen
from the sudden increase of wells, ap-
parently with different kinds of waters,
issuing from the same spot of ground.
The author finding it matter of no small
difficulty, to convey distinct, infurmatiﬂn to
strangers, conceruing so many mineral wells,
either anonymous, or known by different
names, judged it expedient to add to de-
st-:ripti.un, a view of their situation, in a
plate at the beginning of the Treatise;
which, at the same time, by demonstrating
the many new buildings, and recent im-
provements in different parts of the town,

may become acceptableto the community

at large,

A Brier HisTory of the origin, and
Pprogressive iucrease of the mineral wells,

at Cheltenham, will give the reader a gene-
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This spa soon attracted the attention of
wmedical men, who contributed by their
writings; to bring the water into notice; -
but they differed considerably in their ac-
counts of its impregnations. Dr. Short
examining the different wells of Britain, in -
the year 1740, praised it highly, as an excel-
lent purging chalybeate, taken indoses from
one to three pints ; and observed that soon
after its establishment, 1t had been recom-
mended by Doctors Baird and Greville.*
C. H. Senkenberg, from his experiments
made at London in the feﬁr 1741, denied
that it had any chalybeate properties.t Dr.
Lucas remarked, that it contained iron,
. which invigorated the habit, at the time it
proved purgative ; and that old men drank

it by the quart. Dr. Rutty obtained 528

* History of Mineral Waters, 2 vols. 4to. lTiﬁ, by
Dr. Short.
+ Philosophical Transactions, 1741,
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grains of solid matter from agallon of water ;
and observed that it contained sulphur, to-
gether with iron; and that the dose wase
from one to three or fouf pints.* = Mp.
Barker recommended its use in a prevailing
pestilential constitution of the atmasyheré.f
Dr. Fothergill analysed it, and called it a
purging chalybeate which emitted a slightly
fetid smell of sulphur, especially after
rain4 And Dr. Smith repeated ‘the ob-
‘servations of Dr.Short and Dr. Fothergill,
‘that the well yielded 35 pints of water an
“hour, which was not sufficient for three hun-
dred drinkers; and therefore judged it pro-
per to peint out three causes of scareity,
“which ought to be counteracted, viz: Pa-

tients drinking it repeatedly at different times

* Rutty’s Synopsis of Mineral Waters, 4to. 1757.
1+ A Treatise on Cheltenham Waters, 1786.

- 1 Experimental Enquiry on Cheltenham Waters, 2d
Edition, 1788,
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of the day, from a mistaken idea of its pro-
ving alterative. Sending for quart bottles
full to theirhouses, when a pint only was ne-
cessary, And taking too large doses of
the water, from an impatience under thejr

diseases.*

The “author published his experiments
on the waters of the old and new wells, in
the first edition of this treatise.t Frederick
Accum, esq. chemist, in London, gave 2
minute analysis of several of the waters of
Montpelier wells, with a detailed accoung
of his experiments made on the spot, in
1808. And in this edition, some new ang-
Iyses are stated by its author,

Our angust Sovereign, with his royal fa-

mily, havipg drank this water from the 12th

* QObservations on the Uses and Abuses of the Chelten:
ham Water. 1801.

+ Dr. Jameson's Treatise on Cheltenham Waters, and
Bilions Diseases, first Edition, 1803,
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of July till the 16th of August, in the year
1788, on leaving the place, ordered a well to
be sunk for the domestic uses of Lord Faus
conberg’s house, where he resided during his
yvisit at Cheltenham ; and instead of fresh
water, a saline one was found, of greatef
strength than that of the original spa. This
well, therefore, denmninateﬂ_the King's well,
yielded such abundance of water for a series
of years, that servants drank if, .sal-ts were
made from it, and horses were supplied with
pailfulls of it, every morning. But this water
having gradually failed for a number of years,
the well produced so little at last, thatit was

entirely shut up six years ago.

When the author settled in Chelténham,
in the year 1802, both these wells evidently
in a state of decay, were drank out every
morning, in an hour and a quarter ; and the

supply of water was totally inadequate to the



increasing numberof visitors,  This scarcity,
announced in the daily prints, and severely
felt by many, who had travelled hundreds of
miles to Cheltenham without accomplishing
the purpose of their journey, and atthe same
alarms prevailing among the visitors, that
the wells were supplied with water from the
viver Chelt, determined the author to search
for new springs on the south side of the town,
a little distant from the old well. Hen&e,
none of the waters, except those of the ori-
ginal old spa, were discovered by accident,
but by a series of experiments instituted, to
supply increasing demands for water-drink-

ing and native Salts.

After having examined the mineral springs
all over the country, andinvestigated the soil
round Cheltenham, by boring in more than
forty different places, the author had a well

dug in the summer of 1803, eighteen feet
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deep, at the bottom of the road leading to
Badgeworth, and within a hundred yards of
the original spa, from which he got an excel-
lent chalybeate aperient water; but this well
yielding no gredter quantity than twelve gal:
lons in twenty-four lLiours, he opened a new
one at the top of the same lane, forty feet
deep, which afforded such abundance of sa-
line waters, that he ol tained leave from Lord
Bherborne, then lord of the manor, to erecta
fiew spa upon the waste lands, and published
the first edition of this treatise, stating his
experiments on the soil, the discovery of new
springs, and the certainty of supplying Chels
tenham with as much saline water, as could
be consumed by any increase in the number

of visilors.

A huilding, erected over Lord Sherborne’s
well; was opened for the use of the public, in

August 1804, and the water soon acquired
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 aconsiderable degree of reputation. At this
time, several hundred acres of landbelonging
to the Reverend Mr. De la Bere, adjoining
the well, were brought to the hammer, and a
ceneral rise of property immediately suc-
ceeqzied. _

A greéat alteration now took place with re-
spect to the mineral wells; Henry Thomp-
son, esq. the largest purchaser of the De la
Bere property, immediately directed his at-
tention to digging more wells in the upper
corner of the field, now called Montpelier
Grounds; and succeeded in establishing se-
veral new ones, close to Lord Sherborne'’s
- well. Since which, Iiu: Reverend Mr. Nash
Skillicorn, proprictor of the original spa,
opened the Orchard well, which Las now
obtained an gstablished character; and ano-
ther has lately been opened at Alstone villa,
about half a mile from Cheltenham.

G
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All these wells supply waters with one
leadine feature, although there is some va-
riety of character in every one of them.
They contain a larger proportion of Glauber
salts than most other wells m the kingdom,
which more commonly derive their cathartic
properties from Epsom orsea-salt. But they
acquire a variety of other impregnations,
from the circumjacent soil containing differ-
ent proportions of pyrites, sea-salt, and ani-
mal spoils, anciently entombed in the valley,
by the waters of the bu-undless ocean. Hence
we often find three different waters in the
same well ; briny at the bottom, sulphuroas
and chalybeate in the middle; and fresher
at the top, according to the difference of spe-
cific gravity of the impregnated fluids, and
their mode of trickling into the well, from
different parts of its sides. |

Since the publication of the last edition

of this Treatise, new wells have been opened;
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in' fields, considerably distant from the
others, hence a new water is brought by
under-ground pipes to Mentpelier Pump
Room, and numbered 5, which proves a valu-

able addition te the other varieties of waters,
as its solid contents are nearly all magnesian
salts. |
The village of Lemington, two miles from
Warwick, and upwards of forty from Chel
terham, has lately come into censiderable re-
putation as a bathing and drinking place ; on
account of its containing several springs of a
strong saline water, so abundant as te supplv
a great many hotand cold baths. This water
has been compared to those of Cheltenhmﬁ,
“but the difference is very great. The author
on exﬂrﬁining this water at Lemington, in
the year 1808, found it a great many times
stronger of saline matter-than any of the Chel-

tenham waters; but muriate of soda consti-
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tuted more than half the solid contents ;
hence the taste was very pungent, not unlike
weak sea water; and although so abounding
with saline matter, as large a quantity of water
was required for a dose, to operate on the
bowels, as of the Cheltenham waters.

The water which mest resembles those of
Cheltenham, issues from one of the wells at
Scarborough in Yorkshire, which is a plea-
sent chalybeate, and likewise proves purga-

tive in large doses.

Tuere is likewise at Cheltenham a spe-
cies of chalybeate waters, totally different
from the aperient ones: the chemical preo-
perties and administration of which, are

particularly described in the sizth chapler.

Thus, in many places about Cheltenham,

particularly in the low-lying lands, the soil1s

intimately blended with oxid of iron, with-
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out containing any considerable quantity of
saline matter, or pyrites; which has given
birth to a different species of water from
{hose already noticed. The first well of this
kind was instituted in the year 1803, by the
late Mr. Cruickshanks, chemist to the Board
of Ordnance, in a field of Mr. Barret’s, near
the top of thetown. Since which, others of
the same kind have been discovered; and
these simple chalybeate waters have proved
of considerable use to invalids, conjoined
with a course of the purging chalybeate ones,
from which they differ essentially ; the author
must, therefore, caution strangers not to mis-
take the one species of water for the other,
which he has known to have occurred se-
veral times.

The principal water of this kind is at Tun-
bridge, which is considered the strongest of

iron in England. DBut so uncertain arve the

oy

e — e
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results of chemical experiments upon minute
portions of iron, passing numerous filters,
that the last printed analysis of this water,
demonstrated a very small portion of iron in
it;* whereas, seven grains were obtained by
F. Accum, esq. from a gallon of the chaly-
beate aperient, No. 1,at Cheltenham ; and the
celebrated pi'nfessur Bergman, got only five
grains froma gallon of Pyrmont water, which
is the strongest chalybeate in Europe. But
the simple chalybeate or steel wells, in Cam-
bray, and above the mill, at Cheltenham,
contain more iron than any other waters of
this place, without possessing any purgative

properties.

The eighth chapter on Biliary Diseases,
contains an arrangement of those which com-

ionly make their appearance in Britain, 1t

* Dr. Babington's Analysis of'the Tunbridge Wauters-
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was not witliout regret, that the author found
himself under the necessity of treating their
history more medically, than is usual in po-
pular works, but he could not neglect the fa-

vourable opportunity of eommunicating his

sentiments upon a subject, which has assu-

med the utmost importance in modern times.

The author has too frequently observed,
at Cheltenham, the abus:e of two valuable re-
medies in Biliary Diseases. Many ndivi-
dluals are m the daily habit of taking calomel
pills at a guess, and think the practice safe,
if they possess the recipe of a physician,
who preseribed it on a former occasion ; but
(it is often followed by dangerous conse-
quences. Calomel, without doubt, is one of
the most useful articles of the materia medica
i numerous diseases, and the prejudices of
bilious pz_tﬁenta in its favour, rest upon the

most solid foundations. Mankind, however,
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are not generally aware, that its valnable
properties depend upon its activity in the
human system, and that it cannot be taken
~1n repeated doses, by persons exposed to the
uncertain weather of a British climate, with-
out a considerable degree of danger. The
- occasional use of it, as a purgative, Is a
valuable part of medical practice. It emul-
ges the bile ducts, and empties the superior
portion of the alimentary tube, better than
any ' other cathartic; but the continued
use of mercury, brings on an inflamma-
tory state of the body, and by stimulating
the secretory vessels in every part of the
system, renders the patients extremely li-
able to get cold, from the usual variations
of our atmosphere. In. tropical countries,
where the weather is uniformly warm, it may
be taken every day for weeks or months to-

gether ; but in this climate, the same habits
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would ruin the best possible constitution. The
author has known gentlemen in the East In-
dies take calomel every night and morning, for
liver complaints, until they had taken consi-
derably above a hundred graius, without ex-
periencing any inconvenience from it, who
could not bear twenty grainsin this climate,
without affecting the mouth ; which is a symp-
tom that generally renders confinement to the
house a necessary expedient, to avoid the
danger of getting cold.

The imprudent use of Chlieltenham water,
~even in Biliary diseases, occasioned an emi-
nent Physician, (Dr. Saunders)* to calculate,
from observations made at Cheltenham and
London, that ¢ a third of the whole of those
“ persons who drank the aperient waters, was
“ benefited ; one third derived no advantage:

“ and another third was evidently hurt, by per-

* The Preface to the Third Edition nf Dr, Saunder’s
Trealise on the Liver, :
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CHAP. L.
GENERAL OBSERVATIONS

oN

AQUEOUS FLUIDS, MINERAL WATERS AND
” WATERING PLACES.

SECT. L

ON AQUEOUS FLUIDS.

THE afflux of rain water to any particalar
spot, depends chiefly upon the latitude of the
place, its exposure, and situation, with respect
to winds and seas, the degree of elevation of the
land, and the nature of the soil and subsoil
which compose its surface.

The ocean is the original source of all waters
on the surface of the globe, and fresh water is
derived from it, not by filtration through the
pores of the earth, but by evaporation, in conse-
quence of the action of the sun and air upon it.

The watery vapours ascending, principally
from the ocean, and in a small degree from the
land, form clouds in the atmosphere, which are

D
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transported by the winds to the tops of moun.
tains, where they are robbed of their caloric,
and precipitated in large drops to the surface
of the earth ; therefore, winds that blow from the
sea over mountains, generally render the adja-
cent lands watery, and the south-west winds, '
which' bring moisture from the Atlantic Ocean
to the mountains upon the western coast, pro-
duce the greatest quantity of rain; and the most
frequent storms of the [sland of Great Britain,
The water thus collected on the terrestrial
surface, is returned to the great abyss from
whence 1t came, by means of rivers, flowing from
the higher to the lower grounds, and gives birth
- to the springs and wells upon the plains.. The
benevolent Creator of the Universe hath there-
fore supplied every country, of any great extent,
with chains of mountains; which are, for the
most part, situated near the sea, upon the wes=
tern boundaries of continents ;* and rise steeper
on one side than on the other, more effectually
to distribute - their waters, and to extend their
benign influence over the face of the earth. The
higher the mountains rear their lofty heads, the
- more rain they condense; hence there falls dou-

~ * Thisproposition is fully established by Mr. Arrowsmith’s
New charts of the four quarters of the globe; which ex-
hibit the great ranges of mountains siivated upon the wess
tern continents, near the sea.
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ble the quantity of rain at Kendal and Glasgow,
on the western coast, than there does at London
or Edinburgh, upon the eastern coast, of this
island. . _

The state of the earth’s surface has also great
effect in augmenting the proportion of its water.
"T'rees bring rain; and clearing a country from its
wood, lessens the quantity of its vapour, and
permits the solar beams to exert their influence
on the land ; hence cultivation has always been
considered as the best means to render a country
dry, as well as warm,

The different dispositions of the soils them-
selves, to retain or part with their humidity, and
render situations watery, is so universally un-
derstood, as hardly to deserve attention in this
place,

Sand haying less attraction for water thanany
other earth, permits the water to penetrate be-
tween its particles, so as to leave the surface of
the land dry: and a chalky soil, greedily absorb-
ing water, from its saline nature, is apt to be car-
ried into the earth and appear in the subsoil :
whereas, clay forming a chemical union with
water, 1s rendered extremely adhesive and re-
tentive of moisture,* Therefore, soils in general
refain a full third of the water which falls on
their surface, and permit two thirds to pass un-

* Bergman says clay absorbs ten times more water than sand,
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der ground ; but when a tenacious clay forms
the subsoil, the vegetable mould is apt to be
supersaturated with water, which cannot pene-
trate through the clay,

While the ramn from the atmosphere, flows in
the upperstrata of the earth, itis fit for the nou-
rishmentof animalsand vegetables, and becomes
accumulated in cavities or wells, which eollect
water immediately from the strata around them,

and therefore are liable to become dry in the
summerseason;but when rain descendzbydykes
and vertical fissures to great depth in the earth,
it is collected in reservoirs, and returns again to
thelight of day in a gradual manner, at all sea
sons of the year. Waters thus coming from con-
siderable profundity, are apt to be mineralized,
and less suited for the nutriment of organized
beings; butare thereby prepared by the Author
of Nature, for the important purpose of recover-
mg the health of the human species.

Strearys of water, passing with great force in
the interior of the earth, and sometimes making
irruptions upon miners, dépend upon the great
law of hydrostatics, which always raises fluids
to the level from whence they came, The pres-
sure of the atmosphere cannot be excluded from
the interior of the earth, which heing a porous
body, has the looseness of its texture increased
by nnmerous vermin inhabititing, by various
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‘gases escaping from’it, and’bywater dissolving
jts substance, as well as by the many fissures
which naturally exist in its most insoluble and
indurated materials*

Sort WATER, the immediate product of eva-
poration from thesea and land, would fall in'the
form ef rain, hail, or snow, through the atmos-
phere to the earth, in a'pure state, if it did not
imbibe some particles of extraneous mattér in
falling through g vitiated air; but from its affi-
nity to most substancesin the earth, it comes
from thence always more or less mineralized,

It dissolves the adventitious bodies it every
where meets with in the storehouse of nature, in
a way peculiar to itself. Its elements are mnot
separated, but il unites with them n its entire
state; for which reasen it is commonly said to
dissolvethem. Sometimesit combines with sub-
stances of the animal and vegetable kingdoms,
which are apt to render it putrid ; at other times
it unites with salts and metals, which mineralize
it, and render it hard. It frequently becomes
again soft, on exposure to the atmosphere, by
immediately depositing these extraneous bodies

* The elasticity of the earth, derived chiefly from its
humidity and loose texture, is observable in the rattling

of our windows, when a carriage passes at a considerable
distance in the street,
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~which it held in solution: hence the water of
rivers, lakes, and ponds, is for the most part
soft. At other times, it conveys the mineral salts
to a considerable distance, and meeting with
matter of new aftractions, deposits them in a
cerystallized state, in the strata of the earth, and
in the crevices of rocks, from whence they are ta-
ken up by passing rills of water, as shall after-
wards be noticed with regard to Cheltenham
waters.

All other species of natural waters not formed
from rain, hail, or snow, are mineralized ; but
they are not numerous, for we can reduce them
to the following kinds.

SeA WATER, the most plentiful fluid in na-
ture, 1s also the most useful one. As those mi-
nerals which are of greatest utility to the inha-

_bitants of the earth, exist most abundantly near
its surface, so sea salt and iron, the elementary
principles of most medicinal waters, are the
most common of all mineral substances on the
surface of the globe; and the human race is in-
stinctively directed by the palate, to the use of
that saline matter, which constitutes the thir-
tieth part of the boundless ocean ; on account
of its being necessary for the digestion of food,
and to prove a stimulus to the exeretory organs
of the human body.  Sea water, besides sup-
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plying most of our annual rain, gives birthto salt
springs and lakes, and to most of the Inpregna-
tions of mineral wells. Glauber Salt can be
obtained from a combination of seaand Epsom
salts, contained so abundantly in the waters of

the ocean.®
Tt receives transparency from the great quan-

tity of earthy salts contained in it. The rays of
light pass deeper into it than they do into dis-
tilled water, from the density of its particles be |
ing increased by the salt. Divers can see at a
oreat depth in the ocean: and sailors often re-
ceive warning of the bottom of the sea, when they
cannot obtain soundings with a deep sea line of
a hundred fathoms. It was formerly supposed;
that water took bodies into its pores without
increasing its bulk, because it can be saturated
with a great number of substances, one after
another, without apparent increase of volume;
but the Bishop of Llandaff; in his valuable Es-
says on Chemistry, has plainly proved the con-
trary. It is a chemical union, which angments
both the bulk and weight of the water, in pro-
portionto the degreeof its impregnations: hence
the specific gravity of mineral waters has always
been taken as a eriterion of the quantity of fo-
reign matters they contain; making a small al-

* Marine sualt is the most universal article of commerce
in the world;
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lowance fon the airs; which: are sometimes in
such proportion as to diminish their weight. It
1s this increase of density; from the union of
salts, that raises the boiling point of water, ac-
cording as the solution: approaches to full sa-
turation; and renders the mineralized waters
more lucid and transparent thanthe soft ones.
Sea water takeh internally proves purgative;
but it is not in great esteem for that purpose; on
aecount of the heat and thirst: it occasions. It
is, therefore, never prescribed in. inflammatory:
diseases, but in those cases of scrofula andi de-
bility, which require the comhination ofits irvita-
tive and cathartic powers; hence, also,it has of-
ten. more effectually removed the tape-worm
from the hum:mbudf,. thanmost other remedies.

Pump Waters, collected Ehiﬂfi}f- from the.

upper strata . of the globe, are rendered hard
by the earthy salts they receive from them. An
insipid selenite (called gypswm by the ancients,)

composed of sulphuric acid and lime, proves the.

most universal of all the causes of their hard-
ness; but it may casily be separated from them,
by boiling, as-we perceive by their incrustations,
which: spontaneously take place on the inside of
our tea-kettles. By reason of softi waters,.
abounding more than others with animal and
vegetable substances, those which are hard,.

=
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have less tendency to putrefaction, are in gene-
- ral clearer than the soft ones, and render vege-
tables crisp and green by boiling.

Notwithstanding water drinkers prefer hard
waters, to those which are soft, on account of
their transparency and coolness, they have their
disadvantages. They often taste flat, and some-
tinies produce uneasiness at the stomach, but
there is no reason to accuse them of producing
chronic diseases, since selenite is so insoluble
1 its nature, as in all probability to pass by the
bowels, without combining with the hwman
fluids.*

PeTrirving Sprincs derive their properties
from an acid or alkali, dissolving calcareous
or siliceous earth in water. These waters sufe
fering decomposition, permit the earthy matter
somtimes to be deposited upon the surface of
solid bodies, in such a manner as to leave their
internal organization intire ; at other times, af-
ter carrying off part of their fibres, to fill their
pores so completely with earth, as to obliterate
their structure, and leave only a stone, with the
figure of an organic body. Mostof our warm
waters, as Matlock and Buxton, are of this
kind.

Petrifying waters have been reckoned impro-

* Selenite requires 500 tjmes its weight of water to dissolve it
E
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per for drink, by producing stone or gravel, but
the living machine has the power of counteract-
ing every chemical and mechanical property of
matter ; so that these waters may be used as
common drink, with as much safety as any other
species. '

TrerMAL WATERS are not numerous in this
country, and seldom contain much impregna-
tion ; but they are valuable on account of their
hot temperature.

Cold springs, which derive temperature from
the atmosphere, vary littlein the same latitude
in different times of the year, provided they be
situated deep in per petual shade, and rermain
undisturbed h}f combustion, As their tempera-
tureis of amean hetween summer heat and win-
ter cold, every dpwree of latitude pmduces a
degree of d}ﬂ'emnce in the temperature of
springs; hence the amount of annual heat of

(:limate has been more frequently estimated by

the springs Eif a country, than by any other
Imeans.

But the temperature of many thermal springs,
exceeds the medium heat of both the atmos phere

and the land. The waters of Bath possess from
107 to 116 degrees of heat, as they come from

the spring. Those of Buxton, 82 : of Bristol,

74: and of Matlock, 66 ;they must, therefore,
derive their heat from combustible bediesin lhe
bowels of the earth.
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“Many thermal waters proceed from subter-
raneous fives, at great depth in the earth, which
convert the portions of water next them into
steam. This vapour penetrating the incumbent
strata, is condensed to the state of boiling water,
and is accumulated in reservoirs, from which'
it makes its way gradually to the light of day;
and proves of different temperatures, accord-
ing to the distance it has penetrated.

“The waters of Bath have flowed for ages,
with undiminished heat, which nothing but sub-
terraneous fires, that burn for centuries, can
account for ; and, at Iceland the water isejccted
boiling hot, in irregular columns, and with con-
vulsive motions,. only to be ascribed to the ir
resistible powers of steam, '

~The next species of natural waters, the more
immediate object of this Treatise, shall have a
more particular: consideration than those enu-
merated.

SECT. I1I.
ON MINERAL WATERS.

THEY partake of impregnations, in addition
tothose usually contained in pump water, which
have given great variety of character to the dif.
ferent wells of these dominions,

E 2
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They have been usnally divided by their che-
mical properties into saline, chalybeate, and
sulphureous waters; but hardly any of them
possess o simple character, for they approach
each otherin a gradual manner, both in the quan-
tity and guality of the ingredients they contain.
It might, perhaps, be better to distinguish them
by their medical properties; such as, diluent,
cathartic, tonie, diaphoretic, and astringent,*
which would express their principal effects on
the body, amore essential object of considera-
tion, than any scrupulous inquiry into the cau-
ses of these effects: because, chemical know-

ledge must ever be subservient to medical, for

the purposes of the human body.

Cut of about one hundred and thirty mineral
wells in Great-Britain, not more than twenty are
much resorted to, or held in great estimation
for the cure of diseases, although the greatest
number of them might have acquired equal re-
putation, with the few established ones, had they
been brought into use: so much -depends upon

*The operation of mineral waters may be medically ex-
plained, as follows: Thermal, as Bath, Bristol, Buxton, and
Matlock, are diluent and diaphoretic ; the sea, Epsom, Ne._
vil-holt, St. Chad’s, and Bagnigge, are cathartic and diuretic ;
Tunbridge is fonic ; Cheltenham and Scarborough are cathartic
and fonic; Harrowgate, Moffat, and St. Barnurd’s, are al-
terative and delergent : and Hartfel is astringent aud detergent,
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situation, and the caprice of fashion, to establish
the fame of a watering place. The mostnoted
in England are, Bath, Tunbridge, Cheltenham,
Scarborough, and Harrowgate, which are much
crouded in summers, by tourists and votaries
of pleasure, as well as by invalids. Theresort
to these places, and to the sea-side, has be-
come general, smece every fishing town on the
coast, has its subscription libraries, ball-rooms,
and billiard-tables. These numerous visitors,
and the return of the families of members of
parliament to their mansions, the circuits of
law-officers, and the migrations of landscape
painters, nearly stripLondon of its inhabitants
every summer and autumn,

The ImprEGNATIONS of mineral wells are
not very numerous. They do not exceed forty,
and no mineral water contains more than eight
or ten difterent ingredients, half of which have
no salutary action on the human body, as far
as we know; but taken in the aggregate, they
are of great importance in the cure of diseases.
One or two always give the water its principal
character ; but the eflects of several ingredients
collectively, are different from what could be
expected from the knowledge of their virtues
singly. TFor instance, the operation of Chel-
tenham waters upon the bowels, is much easier,

T
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and more powerful, by the union of the Glauber,
Epsow, and common salt, contained in them,
than could be experienced from a solution of
aﬁ}flqm: of these salts, taken in a larger propor.
tion than the aggregate of the three. Bodies
are so changed in their properties by new ar-
rangements, and chemical analysis is so intri-
cate a subject, that. it is doubtful whether we
are acquainted either with the entire ingredi-
ents, their accurate proportions, or the state of
their combination in any mineral water yet ex-
amined. The author has had frequent oppor-
tunities of observing many différent results, in

‘the number and quantity of Impregnations, from

the analysis of Cheltenham waters, by chemijsts
of firstrate abilities, from all parts of the king-
dom. This is, perhaps, the chief reason why
migeral waters, drank in their native state, are
mgre eflectual in the cure of diseases, than the
wost skilful imitation of the chemist’s art can
possibly make them. The following impreg-
nations are of most consequence, as articles of *
the mater’a medica.

Gases, of various kinds, are contained in na-
tural waters, either in a combined or loose state:
In their logse state, their affinity for water has
less force than their elasticity, so that it is with
difficulty they can be retained in it. They fly
off by alteration in the pressure of the atmos.
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phere, or by the smallest increase of its tempera
ture ; and both barometrical and thermometri-
cal observations are required, to ascertain the
relative quantity of airs in waters. The follow-
ing are most commonly found in mineral wells,

Oxygen Gas, (pure vital air,)exists in some
waters in an inconsiderable guantity, but it is
incompatible with iron or hydrogen gas.* [t
adds to the stimulating and exhilarating powers
of the water upon the animal system.

Atmospheric Air, exists more or less in every
species of water, exeept that whiéhi is newly ob-
tained from the still ; animals could not other-
wise live and breath in the sea and rivers, nor
would they immediately die by immersion in’
distilled water; butits proportion seldom ex-
ceeds the 18th part of the water.

Carbonic Acid Gas, (fixed air,) so abundantl y
produced from lime stone, every where in the
earth, exists in almost all waters, It unites
with the earths and ‘metals, as a weak acid.
Some waters contain more than their own bulk
of it ; and when superabundant, it gives the wa-
ter a sparkling appearance during its escape.
It is the only gas whose medical properties in’
water, have been duly ascertained. It acts ag
a saline substance in promoting the secretionsy

* Thempson’s Chemistry, Vol, iv, p. 188,
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but it is apt to produce giddiness and head-ach,
when the water contains it in excess: which
effect is so great at times, as to prevent the
patient from taking a full dose of the water.
As a grateful acid, it has long been employed,
in a separate state, to check vomiting, and to
obviate putrescency of the system.

Sulphurated Hydrogen Gas, (hepatic air,)
formed by the decomposition of pyrites and
water, abounds in particular springs, known by
the name of hepatic or sulphureous, espe-
cially those af the thermal kind. Water is
capable of absorbing this gas in a larger propor-
tion than its own bulk, but it gradually sepa-
rates from the water, or becomes united with
an alkaline or earthy basis, and the hydrosul-
phuret of lime is the most frequent ingredient
of hepatic waters. It possesses many of the
chemical properties of acids, and if precipitates
metals, by the hydrogen abstracting oxygen
from them, while the sulphur combines with
the metal.*

’]__"akenJ internally, it acts powerfully on the

* The incompatibility of the existence of sulphurated hy-
drogen gas together with metals in water, does not apply to
iron ; for it unites with the oxyd of iron, and forms a hydro-
sulphuret, which may remain a considerable time without
precipitation in water, as is particularly the case with some
of the Cheltenham waters, '
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skin, and kidneys, although the operation ¢n
the body has not been well explained. It has
been employed with greatest advantage in the
cure of cachexies, to kill worms, and either ex-
ternally or internally used, to care cutaneous
diseases.

zotic or Nilrogen Gas, (mephitic air,) pro-
duced from the decomposition of animal sub-
stances or atmospheric air, exists in some
springs, particularly inthe Buxton and Har-
rowgate; but it has such feeble adhesion to
water, that it cannot be retained in it ; hence,
in passing off, it increases the sparkﬁg appear-
ance of the water; there is little reason, how-
ever, to regret this volatility, since we are not
acquainted with any salatary properties, that it
exerts upon the human stomach.

Sarts exist in all mineral waters. Indura-
ted bodies, which, in their simple state are of
an insoluble nature, unite with water, by means
of oxygen or carbonic acid. = A law of chemis-
try 1s, that every substance must be converted
into the nature of a salt, before it becomes
soluble in water. Thus magnesia, in its pure
state, is insoluble; but when united to carbonic
acid, itreadily combines with water. Another
law is, thatbodies only unite chemically with
ene another, in determined proportions; thus,

P .
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iron is rendered soluble, by acquiring a portion
of oxygen ; butit becomes again insoluble, by
an excess of the same principle : and theselaws
explain a great many of the phenomena of mi-
neral wells.

The Salts are in a state of concentration in
the waters: for the saline matter obtained from
their crystals, amounts to little more than half
the quantity of the same salts obtained by eva-
poration to dryness ; saline matter taking up
nearly an equal bulk of water in forming crys-
tals, has uf‘@n led to inaccuracy in stating che-
mical experiments, sometimes performed by
evaporation, and at other times by crystalliza-
tion.

The Sulphuric Acid, formed from sulphur;
and the Muriatic Acid, from sea salt; have both
great avidity for water, but are never found in

it alone; because they always meet with alka~

liés or earths, to which they unite themselves
and form neutral salts.

Soda, (fossile alkali,) the offspring of sea salt,
is a common ingredient of waters; but it is
generally united to a mineral acid in them. 1t
is sometimes found in hot mineral waters, com-
bined merely with earbonic acid.

Sulphate of Magunesia, (Lpsom salt,) ob-
tained for commerce from the bittern of sea

i — -
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water, is the most common of all the perfect

salts in springs, except sea salt; formost ca-
thartic waters contain some of it. It acts on
the human body as a brisk and easy cathartic,
and also operates by perﬁpimtinn_ or urine, ac-
cording as the skin is kept warm or cool ; but
it gives the watera bitter and nausecous taste.

Sulphate of Sodu (Glauber’s salt), the combi-
nation of sulphuricacid with soda, is the most
valuable ingredient of purging springs ; but 1t
predominates only ina few. Itisa brisk and
easy cathartic, which proves more grateful to
‘the palate than sulphate of magnesia.

- Muriate of Soda, (sea salt,) is found in al-
most every water that percolates the earth, and
being generally associated, in small quantity
with the two former salts in springs, it insome
dearee, meliorates their taste, and increases their
purgative powers.

Three saline earths are found in mineral
waters, Viz.

Calcareous Earth, (lime,) the most impor-
tant of all the earths to organic nature, is the
most common one. It exists generally in wa-
ters, and is usually held in solution by an ex-
cess of carbonic or sulphuric acid. Ithasa
greater tendency to load the stomach, than te
prove a remedy for the cure of diseases.

F 2
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Megnesian Earth, (common magnesia )exists
‘o' the greatest number of springs; and i5 a uge-
il purgative. The carbonate of Inagnesia is
almost always accompanied by carbonate of
lime. "

Almmnons Earth, (pure clay,) is found in a
few sprivgs, in the state of alumn, by conbining
“with an excess of sulphuric acid. Thereis but
one well of this kind in reputation in Britain,
which is that at Moffat, in Scotland. Many
others might be found, if the water counld be
used internally in diseases.  Eight years ago,
the author examined one at Wardrew, near
Gilzland in Cumberland, of an austere taste,
and strong astringent nature. The country
people were in the habit of resorting to it for
the cure of ulcers, by external application.
A well of this kind has been lately discovered
in the Isle of Wight, and is acquiring reputa-
tion in the cure of diseases.

MerawLs are seldom found in mineral waters,
except iron. Copper, very fortunately, exists
only in water near copper mines.

Carbonate of Iron abounds in mountainous
and marshy situations ; and carbonated chaly-
beates, the most common of all kinds of mi
neral waters, are easily discovered by their inky
taste, and ochry chaumnels, and by exhibiting
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a shining pellicle on their surface. The iron is
~generally suspended in waters by carbonic acid,
although in a fewinstances itis held in solation
by sulphuricacid, as in alum waters.

The attenuation of iron is not less remark-
able in water,- than the extraordinary effeets
such a minute portion of matter has upon the
human body. A pintof Tunbridge water does
not contain a grain of steel, and yet every por-
tion of the water can be changed to a dark co-
lour, by a drop or two of tincture of galls. In
like manuer, the same small portion of iron ta
Kken interpaily in a pint of water, for a few
weeks, constringes and hardens the fibres of
the human body. It is therefore employed as
a tonic in weals, lax, Iiale habits, and in chlo-
rotic and cachectic diseases.

Various muriates, nitrates, and other mine-
ral bodies are found occasionally in springs,
besides those enumerated, as well as some
small portions of animal and vegctable matters
in afew waters, butthey do not give them a
medical character,and are for the most part
accidental ad-mixtures.

The Divvrine PrincipLe, or the watery
menstruum of mineral wells, the only one com-
mon among them, is perhaps the most im portant
ofall their properties, as well in a medical as in a
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physical point of view. Numbers of facts might
be adduced inproof of this. The Matlock Wa-
ter, issuing from the rocks of Derbyshire, and
the Malvern water, ave distinguished for being
the clearest waters in England, with little im-
pregnation, Path waters are said to brace the
stomach, althongh they are hot, and contain
<o little iron, thatit cannot be weighed by the
accuracy of chemical experiment. We observe
daily in medical practice, that the exyd of iron
administered in doses from two to ten grains,
has less effect in curing diseases, than the
third part of a grain, taken in the minute
‘state of division in which it exists, largely dilu-
ted in mineral waters, The strongest saline
springs contain little above a dram of purging
salts in a large doseof water, and yet this pro-
duces ereater effect upon the body, than three
times the quantity of the same salt, dissolved
in asmall portion of common water. :

In a Treatise published by the author many
_years ago, upon Diluents,* the salutary effects
of simple water, and the operation of the fluid
principle upon the human body, were fully ex-
plained It was then observed, that in the
healthy state, liquids were necessary for the

s Dr. Jameson'’s Treatise on Diluents, and the operation of
Fluids upon the Human Body, 1788.
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digestion of the aliment, and well calculated
to lessen the effecis of acrimonious matter in
the stomach ; to fit the chyle to pass the lac-
teal vessels ; togive fluidity and mildness to the
blood ; and to carry off its saline particles, by
{hie different outlets of the body. In adiseased
state, they rendered the small vessels perme-
able, promoted the secretions, and carried off
every putrid and acrimonious priuciple, gene-
rated in the body by diseased action of the ves-
sels. Itis by dilution chiefly that we can ex-
plain the reputation of many waters and decoc-
tions, which contain'the medicating properties
in so small a quantity, that their bulk' must be
of more importance than any specific principle
~ they contain : since the same good effects can-
not be obtained by a much larger dose of the
same medicine, united witha smaller portion
of: water,

Tt was a doctrine of the celebrated Dr. Cul-
len, that all mineral waters acted on the system
nearly in the same way.®

< Almost all kinds of mineral waters, whe-
“ ther chalybeate, sulphureous, or saline, have .
“ been employed for the cure of scrofula, and
“ seemingly with equal success and reputation;

* Cullen's first Liues of the Practice’ of Physic, vol. iv.
page 376.
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be uniform and steady in their temperature.
They are colder in summer, and wariner in
winter, than all other waters, except thesea:
which explains the appearance of smoke hover-
ing over springs in the winter seasoun, in conse-
quence of their warm vapours being condensed
by the colderstate of the atmosphere.

As cold liquids brace the stomach, and warm
ones tend to produce general relaxation, the
colder mineral waters in the generality of dis-
 eases, are drank in the summer season, the bet-
ter. DBut, in many cases, where people have
Inot been in the habit of taking large draughts
Lof cold fluids, they should not at first drink them
1in their coldest state, without caution: on the
‘contrary,in those cases, where relaxation of the
'body is wanted, it isnecessary to drink them hot.
' Hence has arisen the reputation of many ther-
imal waters in the cure of gout, rheumatism, and
 bihary calculi.

SECT. HI.
WATERING PLACES.

Trese hold forth many advantages to inva-
lids, besides the impregnations, and other pro-
perties of their wells. The author has, there-
fore, long considered. the subject of mineral
L}




a6 GENERAL OBSERVATIONS

waters as unfairly represented to the public.
Treatises, without number, have been written:
upon the chemical properties of wells, which
could have no other effect than to display the
knowledge of their authors; others have been
written upon the medical virtues of particular
springs, to prove that they cure all diseases by
the supernatural powers of their ingredients .
whereas, the truth is, the good effects arising
froma resort to watering places, depend neither
upon the chemical nor medical properties of
the springs alone: for a variety of other circum-
stances operate in conjunction with the waters
“in the cure of diseases. All kinds of mineral
waters drank upon the spot, prove efficacious
in curing diseases, although it is well known
that some of them have no more impregnation
than common pump water. The great number
of cures performed by drinking the Malvern,
Buxton, and Bristol waters, whichcontain very
little foreign matters, clearly demonstrate that
their salutary effects depend on several circuin-
stances, acting in conjunction with the impreg-
nations of the waters ; which I shall now endea-
vour to enumerate separately.

Change of air is the cause of many cures per-
formed at watering places. Merely removing
persons with chronic, or obstinate diseases,
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from one place to another, evenif the air to
which they are shifted be not so pure as that
which they breathed before, has always been
considered by the faculty to be of the utinost
importance in the cure of diseases ; and we have
daily proofs of cures obtained in this way, after
all other remedies have failed. But when the
change is made from a less pure to a more
pure air, the chance of recovery must be great-
ly increased. The author has seen many pa-
tients who were in a state of langour, and pas-
se:l restless nights in London, recover their ap-
petite and sleep almost immediately on their
arrival at Cheltenham, from the stimulus of the
fresh air.

When we consider that London,'in winter,
1s encompassed with a cloud of carbonic vapour
from the chimuies,* and with fogs from the
drains, and the river Thames ; that its atmos-
pherein suminer is filled with the dust of stones,
straw, and horse-dung, and rendered oppres-
sive by refiected heat from brick buildings, and
stony pavements ; we cannot be surprised that
its inhabitants endeavour to prolong the span

* The dark cloud, composed of unburnt smoke, continu-
ally suspended over London, led the celebrated Count Rum-
ford to attempt a caleulation of the immense number of chal-
drons of couls, always floating in the atmosphere.
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or bean fields in blossom, may produce tran-
quillizing eflects on the nervous system.

As sudden vicissitudes of temperature are
neither safe to the health of the human body,
nor congenial to the feelings of the skin, render-
ed irritable by heat, or by long residence in
warm climates, the benevolent Author of Na-
ture has placed the seasons of the year in gra-
dual succession, and removed the hot and cold
countries so distant from each other, as to ren-
der transitions from one to the other, safe to the
human frame ; yet new comers, from the tropi-
cal countries, find it necessary to season them-
selves to the cold of Britain in a still more
gradual way, by taking shelter i the warin at-
mosphere of Bath in winter, and in the salutary
air of Cheltenham during the summer season.

Exercise in the pure air is another ar]:*nutage
which watering placesafiord. Very few water-
ing places are in esteem, which are unprovided:
with either variegated walks, or pleasant rides;
and when exercise is moderate, regular, and ge-
neral, it increases the vigour and health of the
human system It produces an equal genera-
tion of animal heat, and stimulates the living
powers to perform their functions, and to re-
move the causes of diseases. But the exercise
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should be of the most agreeable kind, and that
which employs the greatest number of muscles;
therefore, riding on horseback is to be preferred
in most cases;especially in company with agree-
able companions. Itagitates the trunk of the
body, which is of the greatest importance to
the health of the machiue ; and it draws out the
mind of the patient from the consideration of
his disease, by an attention to the numerous ob-
jects around him ; both of which eircumstances
are essential for its most saluiary eflects.

Occastonal relaxation of mind is as necessary
for the heaith of the body, as it is for the hap-
piness of the human species. Contmued anx-
iety has great effect in exhausting the powers of
life. In many cases, it brings on diseases;and
in others, it destrovs the chance of recovery,
which particular situations or remedies wounld
otherwise accomplish. It has been found by ex-
perience, that transition from home to scenes of
anew and pleasing nature, generally has the ef-
fect of emancipating the mind from the cares of
life, as well as of removing the body from the
fatigues of business. Watering places genecrally
furnish various kinds of amusements, which the
inhabitants are solicitous to mulitiply in every
way they can; and the libraries supply enter-
aimment in the sultry part of the day, when
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exercise cannot be taken with pleasure or ad-
vantage.

Regular habits of life have great effectin pre-
serving and restoring health. Many gentlemen,
who are in convivial habits at home, find it ne-
cessary to shake them off by an excursion to
the country, for the benefit of their health. So-
briety prevails at Cheltenham, from the force
of example, as well as from the advice of the fa-
culty, who always recommend temperance and
exercise, as necessary accompaniments to a
course of the waters. Ladies, who commonly
go to bed at eleven or twelve o'clock at night
at watering places, and rise at seven or eight
oclock in the morning to walk to a mineral
well, must find it much more conducive to their
health, than their habits of late hours in the
crowded assemblies of the metropolis, or the
neglect of the pure stream of vital air, which

exhales so copiously from the vegetable king-
dom in the morning,

Confidence in a remedy is a principal step to-
wards the cure ofa disease. There is a tenden-
cy in the human mind to attribute virtues to na-
tural remedies, which it supposes cannot he
supplied by art; and to none more than to
springs, which have been held in veneration
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from the earliest times. The expectation that
waters will do good after other remedies fail,
is attended with the best possible effects to the
patients. Hope must be kept alive in the hu-
man breast ; and the sensible qualities, of salt-
ness, temperature, transparency, and sparkling
of mineral waters ; together with the observa-
tion of the crowds of people who derive benefit
from them, contribute greatly towards the salu-
tary effects they produce. If they had no bad
taste or smell, patients would have no confi-
dence in their virtues, and without faith they
could not be made whole : because they would
not continue long enough in the use of the wa-
ters, to give them the fair chance of performing
a cure.




CHAP. II.

THE

SITUATION OF CHELTENHAM, SALUBRITY OF
ITS CLIMATE, AND LONGEVITY
OF THE INHABITANTS.

—————

THE town is situated 943 miles, by the Ux-
bridge road, W.N.W. from London, in the cen-
tre of many opulent towns, which increase
its prosperity, and afford the invalids who visit
it, an opportunity of performing pleasant excur-
sions, in the intervals of drinking the waters.*

* Taking Cheltenham as the centre, the bearings and dis-
tances of the chief towns from it, by the turnpike roads, ac-
¢ording to Cary's County Map and Itinerary, are as follows:

Gloucester »-ss+ « 91 miles 5.W,
Dristol secevecnse 444 o000 SW,
Bath «-eee-vnes 44] +... 5.SW:
Monmouth seess 35 ...« W.S. W,
Worcester +-vse. 25 +oas NN W,
Malvern sessases 22 4.a0s N.W.
Tewkesburysecaee 9 «... N.W.
Oxford +essssse 40 +... ES.E,
Cirencester ssss « 10 sses S.SE.
Eveshamn sessvsse 16 «+0. N.N.E.
Warwickeess saee 44 ..vo N.N.E.
Wiachcombrasvss 7 suve NE,
Birminghamrarees 51 <ves N, and by E.

H
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The number of settled Fnlabilants in the
town, when the general Survey was made by
order of Parliament, in 1801, amounted to 2,639,
But so rapid has the increase been, from the
influx of tradespeople, and from its having be-
come a winter residence for genteel families,
that the population of the town, independent of
visitors, was in 1804, estimated at 5,000, and
the dwelling houses in the town at 634 The
number of male inhabitants under sixteen years
of age, according to the returns for the militia
abeut the same time, was 2,307, for the whole
parish ; therefore, by allowing an equal nuoin-
berof females to males, and half the population
to be under twenty years of age, the statement
was considered within bounds.

The increase in the nuuber of Visitors was
equally rapid ; for so far back as the year 1760
they were estimated at 374; in 1790 at 1,1003
in 1802 about 2,000; in 1808 at least 4,000 3
and the last season cannot be reckoned less
than 6,000. In consequence of this sudden
augmentation, more than one “hundred new
buildings were annually added to the town for
the three last years. But the rage for building
has now greatly subsided, notwithstanding the
population still continues to increase, and all
the houkes to be filled in the summer and au-
tumnal seasons. '
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According to the last Census, taken in May,
1811, by order of Parliament, there were 8,325
“inhabitants in the small parish of Cheltenham,
of which the population of the town was more
than four-fifihs, including a very few of the vi-
sitors” servants, who were taken as militia-men.

HOUSES. FAMILIES. OF ALL AGES.
— =t = "y
b - e
2 == & eie 2 = 2
g ?" Er E- o &_r uf E -
il g = o e G
e e R B R - : ]
Ll ,:_‘" - “I'ﬂ - L] L] -
! (7 L) (3 = -
1,568 109 127|383|722)641|3,78014,545(8,3 25

We cannot be surprised at this rapid in-
crease, when we consider the advantages of the
situation—the salubrity of the climate—the va-
" yious public amusements —the opportunity of
drinking the waters_the conveniency of hot
and cold baths_the pleasant walks and bridle
rides near the town—the picturesque views—the
well-furnished new houses—the clean, well-
lighted streets—the numerous visitors from all
~ parts of the world—and the goodness of pro-
* visions; which are generally ona par with the

- prices at Bath, Bristol, and Gloucester.

H 2
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The Climale has considerable diversity of
character, in situations little distant from each
other, owing to the natural division of the coun-
ty, into the Cotswold or hilly country, and the
valley.

The Cotswold Hills, extending about twenty
miles into three counties, is separated from
the east part of the parish of Cheltenham, by a
semi-circular range of secondary mountains,
less than three miles distant from the town.
Most of them are cultivated from their bases
to their summits, where they hecome diversified
by numerous farms, and extensive sheep pas-
tures. They are composed generally of lime-
stone, red sand stone, free-stone, and grit, and
in particular places of argillaceous slates, all |
disposed in beds of horizontal strata, intersect-
ed by vertical fissures. On two orthree, which
have their summits fractured facing the south-
west, and also very often in the centre of the
mountain, numerous marine shells of different
species are discovered, intimately blended with
their most indurated materials.* The stones
from their quarries, which resemble those of
‘Bath, are used for the foundations and ashler
fronts of houses, and are so perfectly calcare-
ous, that they burn into good hme for building.

* Chiefly Entrochytes, Belemnites, Ostraciles, Nuutiliteg;
and Gryphites,
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- _“These mountains, elevated 340 yards above

the bed of the Severn, have a climate colder by
two degrees of latitude, than the valley. They
are thereby disagreeably cold, and frequently
windy for six months of the year; but 1n hot
weather they afford the visitors of Cheltenham
an opportunity of taking vefreshing rides, and
they supply enchanting prospects of the rich
and fertile valley beneath. The summnit of Cleeve
Hill, a quarter of a mile from Bernard’s Cross,
was one of the stations for carrying on the
Triganometrical Survey of Britain, by Major
Mudge. Itis elevated 1,022 feet above the le-
vel of the sea, and commands very extensive
views of ten or twelve counties. In clear wea-
ther, Warwick and Coventry, as well as Glou-
cester and Worcester can be seen, and with
good glasses, the people may be discovered
walking at Great Malvern on the face of the
Malvern Hills, twenty-two miles distant. The
atmosphere of these elevated lands is pure,
and the longevity of the inhabitants fully equal
to what we find it in the valley. |

The valley of Evesham, now more frequently
called the valley of Gloucester, is not excelied
in beanty and sylvan scenery by any spot what-
ever, and receives vivacity from the Severn
winding in its centre, and ewbellishivent from

S S—
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the numerous rural villages, and plentiful or-
chards, which every where adorn its surface.
The Forest of Dean, a part of the valley se-
parated by the Severn, is covered with venera-
ble forests of naval timber, and enriched by
coal and iron mines, as well as by many valu-
able quarries ofgrey and red grit-stone. These
low-lying lands near the Severn, were formerly
considered as unhealthy situations, but since
they have been drained, their climate is not less
salutary than that of the other parts of the val-
ley. Indeed, the whole vale has a pure atmos-
phere, and has ever been famed for the longe-
vity of its inhabitants. But the town of Chel-
tenham is peculiarly distinguished, for the salu-
brity of its situation, and for the utility of its eh-
mate to invalids from tropical countries, for
reasons which are now to be explained.

The consideration of Winds is of first impor-
tance, in determining the nature of climate in
‘every part of Britain, on account of its insular
‘sitnation, and the following are the most ge-
neral circumstances respecting them.

Easterly Winds, generally blow over the is-
Jand from the end of February to the begioniug
- of June, with only a few days intermission at a

time, but they prevail more on the East than en
‘the West coast. They likewise blow easterly
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for a few days, about the time of the Autumnal
Equinox. They veer to both sides of the East
point, but the N.E.prevails most frequently;and
this wind coming from thesnowy mountains of
Lapland and Norway, brings a cold, dry, and
dense current of air, which proves extremely
moxious to all organized bodies. It parches
the human skin, and occasions an inflammatory
state of the system, which brings on rheuma-
tisms, intermittents, eruplive diseases, and se-
vere cattarrhs. It contracts the vessels of plants,
and drinks up their moisture, which render
them sickly, and expose them to the attack of
numerous insects. It is so greedy of moisture,
that it raises fogs, in passing over the surface of
waters, and divides the fluid particles of the
atmosphere, so as to produce continued drib-
bling rain instead of heavy showers, when blow-
ing from the S.E.

Westerly Winds, generally blow more than
eight months of the year, most commonly from
the beginning of June to the end of February,
and prevail particularly upon the West coast.
They. veer to both sides of the West point, but
continue longest in the South-West.

Mountains and Headlands, not only change
the direction of winds, but they also regu.
late the temperature and humidity of circum-
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jacent countries. Accordingly, near half of the
clouds evaporated from the sea, in passing over
the mountainous chain which extends along
the West coast of Britain, is precipitated near
the shores, and the other portion is dispersed
over the rest of the island, so that the Scuth-
West wind supplies most of the annual rain,
gales of wind, and thunder storms of this King-
don.

The wind South-West, brings heat and mois-
ture from the Atlantic ocean, which destroy the
density, and healthy elasticity of the atmos-
phere. But the wind due West, or veering a
point or two to the North of West, is generally
clear and dry, and brings with it the finest bal-
my weather of Britain.

The wind due North, seldom blows thirty
days in the whole year, and coming from the
polar regions brings a cold, dry current of air,
dense to the Barometer, which braces and -
vigorates the human system. Although the
weather be generally dry with a north wind,
when it happens to rain with the wind 1n that
quarter, it for the most part, continues to fall
in small drops a considerable time.

The wind due South, seldom blows five weeks
in the whole year. By proceeding from the
middle regions of the globe, it brings a warm,
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moist, and rarified atmosphere, light to the ba-
rometer, by which means it disengages the ef-
fluvia of odorous bodies, produces heavy rain,
and debilitates the human system.

These are the states of the weather existing
genérally over the island, but they are frequent-
ly modified by local circumstances, which de-
pend upon particular states of the earth’s sur-
face.

The first and most important peculiarity in
the site of Cheltenham, is its vicinity to the Cots-
wold Hhills. which are of such moderate height
as not to abridge the length of day, and sufhci-
ently elevated, to screen the town from the de-
structive influence of the bleak East, and cold
North East winds, that prevail all the spring
of the year, and after the Autumnal Equinox.
It is likewise distantly bounded by the moun-
tains of Wales to the West, and the rocky
shores of the Bristol Channel to the South
West, which have also some influence on the
nature of the climate. The valley being open
only to the West, and South West points, ocea-
sions the West wind to assume a peculiar cold
character at Cheltenham, which in most other
places is warmer, and blows in gentle zephyrs,
Deprived of its heat in passing the tops of the
~ Welsh mountains, scarcely forty miles distant, it
1



47 THE CLIMATE,

glides along the valley between the hills, pro-
ducing a sensation of cold nearly equal to that
of the East wind. This wind is therefore disa-
greeable in winter, more especially when veer-
ing north of West; but as westerly winds pre-
vail most in the hottest season of the year,
they are, upon the whole, pleasant and salutary
breezes.

At the same time, this funnel shape of the
valley, with a large river in its centre, elicits
currents of air, which ventilate the atmos-
phere, and contribute largely to the purity and
salubrity of the climate. The melioration of
climate, from the shelter of the Cotswold hills,
in the form of an amphitheatre around Chel-
tenham, induced the late Benjamin Bell, Sur-
geon of Edinburgh, distinguished by his wri-
tings and extent of practice, to seud his con-
sumptive patients to Cheltenham, from an idea

that the climate was as mild as that on the

coast of Devonshire, and less frequently dis-
turbed by boisterous weather.

The author has always observed, that the in-
habitants of Cheltenham are little subject to
winter conghs, notwithstanding the great nuni-
ber of aged people in the town, and likewise
that epidemics which rarely appear, do notpre-
vail any great length of time.
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The following table is extracted from two
years meteorological journal, kept by the au-
thor at Cheltenham, and the observations were
taken with the thermometers on the outside of
the windows, in a northern aspect, and com-
pletely excluded from the direct influence of
solar rays. Sixs’s thermometer, which denotes
the greatest cold and heat in the observer’s ab-
sence, was employed for the tables, but the
common thermometers indicate nearly the same
mean temperatare of the twenty-four hours, if
the observation be taken between nine and ten
o'clack in the morning.

As the greatest expansion of the mercury in
the barometer iy not considered to be above
three or four hundred parts of an inch from
heat, it is of less importance at what hour the
remarks are made with this instrument, if 1t
be recollected, that in general it is rather higher
in the mornings and evenings than in the mid-
dle of the day; and the greater height of the
barometer, so frequently observable in spring
and summer, than in the other parts of the year,
arises from the elasticity of the atmosphere, to-
gether with its actual weight, being greater at
those particular times.

12
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The Temperature of the climate has often
been canvassed by strangers. Some consider-
ing Cheltenham as extremely cold in winter.
No doubt the elastic air of an open couniry
town, aided, occasionally, by the diminished
heat of the west wind, must be colder than the
confined atmosphere of cities, loaded with the
vapour of chimneys, and of human beings ; but
this is a pure state of inhalation, which contri-
butes to the longevity of the inhabitants, as
might be illustrated, by numerous instances of
-asthmatic people selecting Cheltenham for their
winter quarters.

Others have complained of the intensity of
the summer heat, but the author observed, that
the mercury did not rise in the thermometer
above 86° at Cheltenham, during the uncommon
hot days, the 13th, 14th, and 15th of July 1808,
whereas it exceeded ninety, on the same days,
in many other towns, and was as high as 93}
~at the Royal Societies House in London.

These, and other considerations, determined
him to institute a comparison of thermometrical
heat, for the winter and summer months of Chel-
tenham, with those of London ; but it could not
be done from the registers published in the
Monthly Journals, through the want of corres-
pondence n the hours of observation, and from
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the latter not being taken atthe hottest and col-
dest times of the diurnal revolution.* The au-
thor therefore applied to the late Mr. Gilpin,
Registerof the Royal Society, for'the mean tem-
perature of night and day in London for the
year 1808, as indicated by that invaluable in-
<trament, Six’s thermometer, who supplied him
with every information he wanted, in a very
obliging manner, and it thereby appears, from
the comparison of mean heat, that London is
near a degree and a half warmer than Chelten-
ham, both in the winter and summer, except-
ing a few days in June and July, which are hot-
ter in the middle of the day at Cheltenham,
than at London.

* In London the greatest cold of the 24 hours is found to
beat §o'clock of the morning, in December and January,
and at 7 the rest of the year : and the greatest heat a little
after 2, noon, all the year round ; which vceasioned the
publication of the Royal Society's observations at these
liours : but it has not been ascertained, whether the salhe
thing takes place in the country asin London.

s il ¥ z1
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A COMPARATIVE TABLE,
oF
g
MEAN DIURNAL HEAT.

< | 1807.] 1808.| 1808, 1808.] 1808.| 18C8.

E Dec. | Jan. Feb. | June. | July. | Avg.
Cheltenham 2 53 43 45 58 il G8.5
London - 36.5 45 50 61.5 | 61 qti 5
Cheltenham 2 38 . 40 48 57 59.5 |63 5
London 40 44.5 | 50.5 | 58.5 | 60 675
Cheltenham 3 33 385 495 | 585 | 606 | 63.5
London a5.5 :|.sB 435 | 58.5 | 62:.3 | 65.5
Chelteuham} 4 44 34 33 57 60 |63
London 41.5 87:5 |87 50.5 | 60 67.5
Cheltenham 5 42.5 445 | 44 a7 585 | 66.5
London A4 44,5 |44 | 685 | 58.5 |69
Cheltenham } .- 40 40 43 54.5 | 50 69
London 4 40 44.5 | 44, 54 §2 70.5
Cheltenham 7 525 44 16.5 | 58 G3:5 | 67.5
London 355 45.5 |49 58 66.5 | 66 .
Eheitenham} g 32 445 | 40 54 fi4 67.5
London 20 45 41 57.5 | 66.5 | 60
Cheltenham 9 81 L 38 54 63 67
London 30 ° 43.5 | 36 56 66 66.5
Cheltenham E 10 26.5 44 32 55 (it 66.5
London 20 46.5 | 92 | 575 | 66 |66
Cheltenham ) 1 a6 44 36 51.5 | G6 64
London E 52 56:5 | 84,5 | 60.5 | 70 67
Cheltenbam ) 19 38 365 | 26.5 | 58 69:5 | 635
London ¢ 40 198 30.5 | 58.5 | 76 67
Cheltenham i3 40 £86 4]198, 58 (& 67.5
Lonidon } 41.5 |405 | 28,5 | 62 80 65
Cheltenbam 14 90 44 25 58.5 | 755 | 65
London, §'* 43 43, |ers |68 |st | 665
Cheltenham } 15 0.5 285 | 28 a7 755 |64
London 36 az 928 61.5 | 72 65.5

: LhLImnham= 16 34.5 28 86.5 | 57 74 62

London so |eos | 375 |sr5 s | 635
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A COMPARATIVE TABLE,
oF .-
MEAN DIURNAL HEAT.
= . )
£ 1807. (1808, |1808. [1808. {1808, [1808.
S | Dec. | Jan. | Feb. | Juue,|July. | Aug.
Cheltenham } 17 38 28 38 50.5 | 70 63
‘London 88.5 81 35 61 72 69.5
Cheltenham } 18 34 20 40 50 68.5 | 60
London 35 31 42,5 | 63 73.5 | 65
Cheltenham } 10 a3 S 36.5 | 63.5 | 69.5 | 630
Londen . § 36.5 35 38.5 | 67 76 66
Cheltenham ) g0 32 34.5 | 40 64.5 | 66 64
London 4 g1 839.5 | 35 68 (i3] G4
‘Chelienbam a1 30 24 34 67 65 654
London % 80 26.5 | 945 | G4 67.5 | 67
Cheltenbam ag 28.5 38 36 65 64.5 | 655
London } 82.5 255 | 36 63.5 | 66.5 | 66
Cheltenham a3 24 ag.5 | 86,5 [ 62.5 | 65 64.5
Londan E 34 81,5 | 86 62.5 | 705 | 625
Cheltenbam 3 ,, 805 | 38 5.5 | 62 65.5 | 61
London § 38 38 38 G2 70 64
Cheltenham } 25 30 36 34 63.2 | 65.5 | 60
London L) 40.5 87 84,5 | 63.5 | 67 Ga
Cheltenham g6 18 30.5 | 33 606 66.5 | 64
London } 47 31 33.5 | 64.5 | 66.5 | 64
Cheltenham 9 45.5 32 40 G3 G65.5 | 62
London E T a7 34 |43 |ee |ers |es
Cheltenham} ., 48 42 42.5 | 60 |66 -| 589
London § 41.5 495 | 41.5 | &7 62.5 | 59-5
Cheltenham § ,, 49 37.5 | 49 64 67.5 | 59
London } 49 30.5 | 49 64.5 | 68.5 | 615
Chelienhamj 5, 415 | 44 i} 60.5 | 50:5
London y 44 45.5 62 69 67-5
Cheltenham gy 45 46 G8 60.5
Londen } 42.5 51 70 62.5
Monthly
Mean for Chelten. 36.3 37.2 | 378 | 60 G66.2 | G3.B
| Ditto for London 87.0 1388 | 885 1611 10683 653 ;
i i e i 1 - i e, —
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. Thequantity of Rain, is what might natural-
ly be expected from the central site of Chelten-
ham, between the East and West coasts of the
{sland, there being more than falls on the Eas-
tern, and less than on the Western shores. It
appears by the Reverend Mr." Blanchard’s
tables, that thirty inches and three quarters
of rain fell in 1806, and thirty-one inches and
three quarters in 1807, for twelve or thirteen
towns equally situated upon the East and West
coasts;* but other authors havereckoned thirty-
two inches and a half to be the mean for the
whole island.t There generally falls at Ken-
dal on the West coast, above fifty inches, and
_ sometimes as much as seventy or eighty in the
vear, and at London, on the East coast, accord-
_.iﬁg- to the Journals of the Royal Snciet}:, there
fell in 1807, (which was an uncommonly dry
j’ear,) only fourteen inches and one-fifth Qf' rain,

~ and the number of rainy days were ninety-one ;
and in the year 1803, eighteen inches and a half,
_with one hundred and twenty-eight rainy .(Iays,
although in many years it amounted to twenty-
two inches or more. Mr. Gilpin observed a
circumstance which has never been explained,
that more rain falls by three. or four inches an-

* Tilloch’s Philosophical Magazine for May 1807,
+ Thomson’s System of Chemistry, -vol. iv. p. 180, and

. the 4th vol, of the Manchester Memoirs.

k



e —

59 THE CLIMATE.

nually, within two or three miles of London, |

‘than is collected at Somerset House,

The author is of opinion that the difference
in the annual amount of rain at Cheltenham
and London, depends upon the showers being
heavier, particularly in the night, from the
greater proportion of trees and vegetation in the
country than in towns; for there is very little
difference in the number of rainy days, in these
two places.

The Wind has alwaysbeen considered by the
author, as the leading circumstance of climate
and weather, for the rise and fall of the mer-
cury in the thermometerand barometer generally
follow the changes in the direction of the wind ;

_but most observers in London are deprived of

the opportunity of registering it correctly, from
the particular situation of that extended city ;
‘and the author hasnot yet had an opportunity
of making any comparative observations of the

wind, with thuse in'the Table for Cheltenham.

As Evaporation is always proportioned to the
-extent of watery surface exposed to the action
of the sun and air, it cannot take place to any

‘great amount at Cheltenham, where there are

no morasses nor stagnant pools, and only a
small rivulet on each side of the town, wilh ra-
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pid currents to the Severn,” There are there-

fore seldom any thick fﬂg‘!, hut the author has

seen several dark days called blight, and also’
a slight hazmeas in the early part of the: da}',

oceurring several Umes in the }rear.

The many shruhq and trees, Whmh orn'lmenf; '
the valley, are neither so lofty, nor so thick, asl |

to prevent the soil from receiving the beneficial
dnffuence ofthe sun and air, but are sufficiently
numerous to exhale an abundant proportion
of watery vapour from their surface. "This mois-
ture, however, is more than counterbalanced by

the quantity of vitil air they yield to the action:
of the solar rnysup{}n them, which contributes
laf‘h'efv to the smlubnty of the climate. '+

The :Hi]"lﬂﬁllt cnuntry is far from being a dead
flat, since to the Nﬂrth ‘the East, and South of
the tﬂwu, the sulhu,& is beauti fully vauegated i

with gradual aq-:;u]t and gentfa de::]mtms. In
a!mrt, the town nm],r l:e cunmder&d as resling
upon the, base of t!‘.ua Cotswuld hills, for the

LR

water has a Cnnsldurablﬁ (]Esceut in its progress

from Dhe!teuham to the SevErn, which passes ™
thrnurrh Glﬂut:ﬁater and Tewkesbury, in the

* The river Chelt, risiug above Charlton King’s, passes on

the South side, and Wyman’s Brook rising out of Préal!hury
“Hill, near Hewlit’s, passes on the North side of the tmm, in
thr.-tr course to the Severn.

K92




52 THE CLIMATE,

centre of the valley.. It was ascertained a few

vears ago by Mr. I};t_dfﬂfd, engineer, employed

in p plan ,tu”br:i_i:]_g ‘a_canal from Tewkesbury,

that Cheltenham was elenite:d above Glouces- -
ter 165 feet; above Comb’s Hill, half way to
Tewkesbury 1325 and above Tewkeshury it-

self, 143 feet.

The soil avound Cllﬂlieql}ﬁ:!ﬁ,liﬂ some piaéés,

consists of a brown or blue clay, which are wet.
in.winter, but it must in general be .cunsidered

asratheradry. soil, especially in situations con-

taining a great quantily of calcareons matter.

The greatest part of the town is built upon a :

keen sand, and the streets become dry -1n half

an hour after heavy showers of rain; but the
roads in the vicinity of the town are pulpy and

wet, not from uncommon humidity of climate,

but, from their bEin-g_:_!ﬁ";ujg with the soft calca-

eous stones of the meighbouring mountains,

an':d;_. cut up by heavy loads of coal and building

materials. This inconvenience has lately been

" greatly obviated, by the '-::n:i_nsftl:'-m:l’tioﬁ' of a Rail-'

way to Gl{m‘i‘:est{a;,.whicﬁl facilitates the iinpor-

tation of Bristol stone from the river Severn, to

render the roads hard and durable®

% Vide the plate of the town fronting ﬁl; title, for the -

situation of the Railroad, which closely accompanies the new

tarnpike road to Gloucesler.

i e
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The Longevily of the Inkabitants is the best
possible ‘proof of the salubrity-of -thg-:elimata-u
[nf-CheltEﬁlmm', of whimh'rsumevidem:maay';bm
formed, from the follow ing list -of all, personsy=
above 20 years of age, recorded on the tomb- »
stones in the church and: burial-ground  of that.
town, takenby the author in the:year 1807.¢

. , ]}uriul stones., . .
. From 20 to 40 years,of age 195 .
1BoterBBinccs vinkursippod2idls 2
| G0iton 80 . oreadi v A BIGRIW
. o 80 Ho: 9024115 pevis D AT
- At 00 and-above it: o . bk

i —_l.-l-_.!_I

Totak i 864, -

This longevity can scarcely, be exceeded in
any country, , More than half the number was
above 60 years of age, and 15 outof 864 persons ,
attained the age of 90 and upwards; which is
one above 90.years of age in eyery fifty-seven .
persons ; and nine to six of these were women,
which favours the opinion, that females live lon-,
wer than males, although fewer of them arrive at
the utmost extent of human duration. .

The result:was little different with the au-

thor's enumeration of the tomb-stones of the-
Auabaptist chapel at Cheltenham, The same
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sinilarity also occurred at the church-yard in
the village of Prestbury, a mileand a half from ' |
Cheltenham, except that there ‘were two per-
sons buried there above a hundred years of

© age, and one woman living in the workhouse a
century old, who is since dead.

Butthe climate will not altogether account
for the great extent of life' so observable in the
parish of Cheltenham, the hereditary stamina
of the body, and the customs of the people,
must also-be taken-into consideration.

With respect to the town, it consists chiefly
of one open and eclean street, and the lower
classes bave separate tenements, so that no ac-
cumulation of carbonic acid takes place in the
air, from respiration, putridity, or smoke, in
consequence of dense population. The peo-
ple in general are robust, and in habits of exer-
cise in the open air, for there are no ‘manufac-'
tories, and few sedentary employments, in or *
about Cheltenham. The inhabitants of the'"
town and its vicinity are chiefly farmers, gar-
deners, builders, labourers, and shopkeepers.
Even the visitor and shopkeeper, as well as all”
other classes of the cummumt}r, are much in
the street; and the town lying N.W. and S. B!’
the sun crosses the street about eleven o'clock,
so that, (excepting three-quarters of an hour,) -
the houses afford the pavement a shade all the

]
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day, against the scorching rays of the sun, in
the hot season of the'year. i

The lower classes of the people have little
anxious care for the maintenance of their fami-
lies, and exhibit great indifference about em-
ployment. They can live a week upon four or
five day’s work, and are therefore slow, and
leave off out-door work when it rains. Their
diet is wholesome, and the vegetables, bacon,
and mutton, are uncommonly good and plen-
tiful. The people eat moderately of animal
food, and driuk freely of home-brewed ale and
cyder, but little of spirituous liquors, and are
"seldom much intoxicated. They have regular
hours for sleep, for they go to bed about ten
o'clock, and rise early in the morning. The
farmers and most of the cottagers in the vici-
nity, are cleanly in their houses and persons,
and the same may be said generally of the in-
habitants of the town.

It is perfectly obvious, that such habits, with
the aid of a salubrious climate, will not only
‘contribute to the preservation of the human
system, but will also beget a strength of sta-
mina, which must be transmitted from father
to son, and, in a series of successions, render
 longevity the inheritance of particular families,
a vircumstance extremely frequent in the valley
of Gloucester. '




5 ._E:lliﬂ" 1}13 gravel extends four or ﬁve feet deep,

CHAPJ I
THE
3 | 'SALINE NATURE OF THE SOIL.

’].H].“. soil of the parish of Cheltenham, in
some places, consists of a loose sand, and in
' others of a brown or stiff blue clay. The soif
of the town, and its immediate vicinity, con-

. sists of a surface stralum of brown mould,

_three or four feet thick; next, a keen hard

sand, penetrating six or e:ght feet deep, and

then a quick sand or loose gr:uur«elT;-,r matter,

from which the springs of pump water issue.

. 'This gravelly stratun is always found nearly at
- the same level, although the super-mcumhent

matter may vary in thickness, from ten to twelve :

' feet Em the north, and much less on the south

and rests upon. a concavity in the blue clay.

which forms the rising ground on each side of

the town. Bata pecuhar circumstance of the
 valley, and more particularly of the ;Jansh of
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Cheltenham, is, that the soil, in a great number
of situations, is composed of immense beds of
marly blue clay, which extend to a oreat depth
under the surface, and become hard and lamu-
lated like soft slate, as they deepen. A great
yariety of fossil shells and pyrites are found
in this kind of blue clay at different depths; and
in many places white particles of calcareous
powder, and crystals of selenitic salts, from
which the aperient springs of Cheltenham and
its neighbourhood, derive their origin. This
kind of soil, therefore, becomes of considerable
importance in the natural history of the place.

An opinion has long prevailed, that the sa-
line springs in the vicinity of Cheltenham ex-
tend in one direction through the valley ; to re-
fute which, it will be sufficient to give the fol-
lowing brief result of the author’s visit, in 1803,
to wells of this description, in almost every dif-
ferent situation.

The Hyde spring, in the parish of Prestbury,
two miles and a half from Cheltenham, and one
from the village of Cleeve, consists of a purging
water, which was strongly recommended by
Dr. Linden, in the year 1750, as equal in effi-
cacy to that of the Cheltenham spa. It 1s a
saline water, resembling those of Cheltenham in
taste, and exhibiting the same kind of appear-

L
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ances by chemical tests. It never was brought
into general nge for drinking, but great quan-
tities of salts were made from it, during a
series of years, by the late My. Ironmonger, sur-
geon. It is now used only to cleanse the milk-
pails, and other utensils of the furm.

In Cleeve Frield, near Gotherton, about four
miles from Cheltenham, and three to the novth-
ward of the Hyde spring, there 1s a well about
four feet deep, full of highly-coloured water, ex-
posed to the atmosphere. Tt is a weak brine
spring, containing a large proportion of com-
mon salt.

At Arle, upwards of a mile from Chelten-
ham, on the south-side of the public road, there
is a spring of purging water, which rises in a
ditch. Dr. Short described it in the year 1740,
to be a bitter purging water, as strong as that
of the Hyde, but not so clear. This water
greatly resembles those of Cheltenbam, but
scarcely so strong, and is altogether neglected.

At the village of Walton, about seven miles
from Chlieltenhamn, and one from Tewkesbury,
thereis a well, which contains a purging water,
at the depth of 20 feet.  The late Dr. Jolimstone
of Worcester, described it in the year 1787, as
possessing a sulphureous smell, and containing
some iron. He observed, that it sometimes
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occasioned giddiness of the head, and usually
acted like Cheltenham water upon the bowels.

At the seat of Robert Morris, Esq. near the
village of Barnwood, eight miles from Chelten-
ham, and one and a half from Gloucester, s a
saline well, which was discovered in the year
1802, on digging in blue clay, so hard, as to re-
quire blowing np with gunpowder. It contains
_agreater proportion of.common salt, to that
of the Epsomor (ilauber, than is found in the
other wells of the vale, and a pmt or two proves
~ cathartic.

At Nanton Farm, nine miles from Chelten-
ham, and half a mile from Todington, on the
Tewkesbury road, there is a draw-well, which
contains a great quantity of saline water. It
has been noticed above forty years; and salts
were attempted to be made from it, but they
proved too black for use.

Although the water was tasteless at the top,
on sinking a bottle thirty feet deep, it brought
up water which emitted a strong smell of sul-
phur, and tasted brackish. A quart proves pur-
oative, and it turns black by boiling in metal
vessels. It is never used at the farm in the hot
season, when the water is low, on account of its

saltness,
12
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At Walsworth Hall, the seat of Mys. Hay-
ward, three miles north of the city of Glouces-
ter, there 1s a spring, which, fifty years ago,
was resorted to on account of its saline impreg-
nations, but it is now only used as a watering
place for cattle.

At the village of Stoke Orchard, four miles
from Cheltenham, near the Tewkesbury road, a
draw-well, forty feet deep, contains saline water
which tastes salt, without either iron or sulphur.
A pint proves purgative, but itis only used for
washing the farm utensils, which it preserves
sweeter than any other water.

Behind the house of Mr. Sealy, at Alstone, a
mile from Cheltenham, is awell, seven feet wide
and sixty-one deep, which contains a strong sa-
line water, without iron or sulphur, and a great
proportion of sea salt.

The author found that all these saline waters
in their native state, afforded the same kind of
precipitations, -with chemical tests. With the
tincture of galls, they changed in less than
twenty-four hours to a greenish-coloured fluid,
with a shining variegated pellicle on the surface
of a bluish cast, like that on the surface of cha-
Iybeate waters, and a dark brown sediment at
the bottem. With acetite of baryte, more or
less of a white precipitate was produced; with
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oxalic acid, a white powder; with pure ammo-
nia, a white precipitate and film adhering to
the glass; with nitrate of silver, & bluish sedi-
ment; with nitrate of mercury, 2 white sedi”
ment, changing to yellow ; with equal quantity
of alcohol (of the specific gravity of 0,830) they
dropped a white powder; and when added in
large proportion to the water condensed by
evaporation, they deposited slender crystals.
Which experiments I considered demonstrative
of the presence of sulphuric and muriatic acids,
of lime and magnesia. In short, that selenite,
sea, Glauber, and Epsom salts, or their ele-
mentary parts, exist in the soil surronnding -
these wells, and that rain or hard water perco-
Jating through the tenacious blue clay, received
impregnations from them, butof nogreat variety.

The Towx, lying upon a bed of sand, is plen-
tifully supplied with common pump-water; and
springs ave every where found at the depth of
from ten to eighteen feet, which are hard wa-
ters, without containing sulphur, iron, or per-
fect salts, and are fit for every domestic use.

But on each side of the town, North and
South, there are rising gronnds at the distance
of a quarter of a mile, and not exceeding a
hundred feet at the greatest elevation. The soil
of these eminences consists of a blue clay or
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marl, which dips, from within a foot or two of
the surface of the land, in one continual stra-
tuin, to unknown depth, and supplies all the
aperient walers.

The circumstances most observable in this
clay are, its growing dryer and harder, the
deeper it penetrates, so as to appear in soine
places indurated, and foliated like slate. It is
nearly as hard as stone at great depth, and
sounds hollow when struck with the borer.
Ligneous and vegetable productions are seldom
found in it; butin one of the high fields some
black strata were dug from great depth, which
bumnt freely, and had all the appearance of
coal ; cireumstances, which confirm the opinion
of some miners, who visited Cheltenham, that
there are beds of coal at great depth, on the
south side of the town, but that they would not
pay the expence of working.

When the author dug a well five feet wide,
and eighteen deep, near the original Spa, wherein
water of a saline, sulphureous, and chalyheate
nature was found, he subjected the various
matters of the soil, and the water contaimed m
it, to chemical experiments.

The Cravy exhibited a blue colour, and a

smooth tenacious texture. It adhered to the
tongue, and tasted insipid. It was so indurated
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as to appear glossy, like polished marble, upon
being cat with a knife. When dry, the colour
beeame a little brown, and the texture brittle.
It was studded with glittering crystals of salts,
distinetly seen with the naked eye, about the
size of peas; and with the microscope, in the
sun, the salts were discovered to be blended,
with brown oxyd of iron and blue clay, into
one comimon Iass.

The clayey mass effervesced strongly with
vinegar, indicating the presence of earthy car-

Lonates; and in many situations abounded with °

powdery particles of lime. For these reasons,
the inhabitants use it as a manure for the land,
and reckon it unfit to make bricks.

To ascertain the proportion of saline matter
that the clay contained, a solution was made of
a hundred grains of dried clay in one ounce and
a quarter of dilute muriatic acid, and the liquor
filtered from it. The dried residunm was boil-
ed ten minutes in six onnces of distilled water,
and filtered again ; the remaining insoluble por-
tion, after drying, weighed only 53 grains; which
shewed that the clay had lost nearly half its
weight. How immense then must the quan-
tity of saline matter be, in so many acres of blue
soil on the south side of Cheltenham? The
remaining argillaccous earth had lost none of

—— i e il
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its blue colour. It was uninflammable, con-
tracted in the fire, with a crackling noise, and
cousisted of alumine, some magnesia, and a
little siiex.

The SHELLS were the remains of marine ani-
mals of different species, buried at all depths
in the soil, some entire, others in fragments;
and when dissolved, had left the impression of
theirform upon the clay. Some possessed all
the original characters of shells, with lineaments
expressed in the most perfect maneer. O thers
consisted chiefly of indurated clay and a erys-
tallized matter, the colour of horn, in the form
of shells. Many of them were Marcasites, ex-
hibiting a beautiful argentine and brassy lustre
externally.* And afew were composed inter-
nally of brown pyrites. These extraneous mat-
ters, in their fluid state had filled the cavities
of the shells, and afterwards became indurated,
while the calcareous matter gradually changed
its appearance.

* The Alchymists considered Marcasites as stony matfers, -
receiving colovr from different metals; and they distinguished
them into gold and silver species. The term is used at pre-
sent ne:xly in the same sense as Mundic, for the first rudiments
of a metal: that is, a mineral containing fewer metallic par-
ticles than constituté an ore. The term is often applied to
shining fossils, whether they contain metal or not.
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The species of shells, dug from the blue clay
on bioth sides of the town, cousisted of nume-
rous gryphites, entrochytes, belemnites, ostra-
cites, and nautilites. '

The dentalia, or tusk-shells, were very nume-
rous, and always compacted with hard clay.
But the cornua ammonis, called snake stones,
were the most abundant of the whole. They
generally consisted of four spiral and tapering
convolutious, rolled in a circle like a coil of
rope. They exhibited strize on the back, with
regular ridges between, and internal chambers,
which were petrified with blue clay or pyrites.
This species afforded a beautiful variety ; for
they possessed different degrees of metallic
splendour, and were of all sizes froma silver
penny to acrown piece,and some few treble the
last size. Their chemical composition consist-
ed of me, carbonic acid, and the extraneocus
maiters before enumerated.

The Pyrires, (sulphuret of iron,) were most-
Iy in oval masses, frequently as large as wal-
nuts: at other times, in flat patches, with a
smooth shining surface and brassy appearance,
and generally of a pale yellow colour, denoting
 the species to be sulphuret of iron, formerly
called martial pyrites. They were so hard as
to scratch glass like a diamond, and to strike

M
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fire with steel. They were brittle, and the
fracture discovered metallic fibres converging to'
the centre. The gpecific gravity was 4.5, at a

temperature of 60°; and when the sulphur was

dissipated by roasting, they lost near half their
weight.  The remaining metallic matter being
dissolved in diluted sulphuric acid, deposited a
fourth part of its weight, on adding prussiate of
potash.

The native SALTs were generally found equal-
ly dispersed in the clay near the surface, and
proved to he crystallized selenite, which wasted
by exposure of the clay to the weather. They
had a transparent sparkling appearance, and a
texture softer than alabaster. They were mostly

of a flat or cubical shape, but sometimes found™

in tuberculated masses larger than peas, as if
the confinement of the soil had obstructed their
crystallization. Their taste was insipid, or ra-
ther sub-astringent, and their solubility in flaids
extremely difficult; but when reduced to pow-

der, and exposed to a strong heat to expel the

acid, they became a white friable powder, so-

luble in water. This solubility, together with,
{he undisturbed transparency of the solution, by

adding pure ammonia, shewed the base was
not magnesia; and the white precipitate pro-
-duced by adding oxalate of ammonia, were suf-

MR T m—— L
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icient evidences of its being lime. The acid
was discovered to be sulphuric, by acetite of
baryte producing a deposit of sulphate of baryte,
by the solation of the crystal in a large portion
of water.

The ArririciAL WATER obtained by boiling
the clay, and that collected naturally in the
openings of the gronud, were compared in the
following manner, A pound of clay, taken
from the borings in the lane, was boiled 1n a
gallon of rain water for half an hour, to dis-
colve the salts: and the liquor filtered. The
clay liquor had a salt taste. The boiling had
separated the gases and iron, but decompo-
sitions of the water were produced by the dif-
ferent tests, which shewed the presence of
lime, sulphuric acid, muriatic acid, magnesia,
and soda,
~ The NaturarL WATER tasted salt, and with
the tests, exhibited thé same appearances as the
 clay liquor; and the former being in possession
of its air and iron, turned milky withlime water,
and red with vegetable juices; and changed to
dark green, or purplé, with the powder and
tincture of galls., Half a gallon of the natural
water, evaporated to dryness, afforded three
- hundred orains of residuum, and by evapora-
ting twelve gallons to a pint and a half, upon

M2
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eooling it in a shallow vessel, twelve ounces of

beautiful large crystals an inch long, of the '

shape of six-sided prisms, with dehedral sum-
mits, were obtained; which salts were soluble
in three pints of water, at 60 degrees heat,
These indicated the greater abundance of sul-
phate of soda, than of the sulphate of maguesia
or muriate of soda; which latter would have
disposed the crystals to assume a cubieal form,
and would have required a greater quantity of
water to dissolve them.

From the whole of these experiments, the au-
thor made the following general deductions,
and published them in 1803, when the nature
of Cheltenham wells was little understood; and
have since been amply verified by the general
practice of digging wells.

1. That the lands on both sides of Chelten-
ham consist of 1mmense beds of blue clay,
their bases forming an Intermediate valley,
upon which, the sandy soil of the town rests.
This clay does not generally contain erystals of
salts, but they never have been found in any
other soil than this kind of marly blue clay:

and chiefly near the surface, on the south side

of the town.

2. That this clay is of so tenacions and indu-
rated a nature, that little water can penelrate
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through it, unless some change of stratum, fis-
&ure, ov accidental aperture, from decomposi-
tion of chemical substances, permit it to pass.
And as none of the wells have been dug beyond
the blue clay, the supplyof water cannot be so
rapid, as with other springs which percolate
{ooser materials, or rise with force from consi-
du*:tflﬂe profundity.

3. The native salts, or their principles, exist
in the soil immediately surrounding the wells,
and the water which dissolves them, comes from
the rain falling on the surface. These wells
cannot, therefore, interfere with each other at
any great distance; and the strength of their
waters must vary according to the state of hu-
midity in the earth, particularly when the wells
are not deep, '

4. That both the elay lignor, and naturat
water of these experiments, discovered thesame
kinds of impreguations, as the old Spa did inits
original state, and that the proportion of saline
matter was equally abundant in them as in the
established wells ; since a single pint of water
from the opening in the lane, operated upon the
bowels of several persons who drank it.

5. That the decomposition of blue clay, shells,
pyrites, and sea salt, relicts of the ancient
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ocean, give origin to the impregnations of all

the aperient waters of Cheltenham, and most
probably in the following manner.

The soil furnishes magnesian earth, and the
clay is rendered blue by muriatic acid. The
shells supply calcareous matter, and carbonic
acid, and they appear to change first to a radia-
ted horny substance, and afterwards to the erys-
tals of selenite, already described.* The pyrites
are changed by the action of airand water to
a saline nature, and give birth to sulphuric acid,
hepatic gas, and chalybeate principle. It being
well kuown to chemists that oxygen united to
the sulphur of pyrites forms an acid, which re-

acts upon the iron; and the water being decom-

posed Ly the ironin this state, hydrogen gas 13
let loose. Hence volcanic phenomena have fre-
quently been imitated, by burying iron filings
and sulphur moistened with water in the earth.
The sea salt supplies muriatic acid, and the so-
da of that salt united to the sulphuric acid from
pyrites, forms the Glauber salt of these waters.

6. That a sufficient supply of aperient saline

water may be had at Cheltenham for any pos-

sible consumption, since nearly the whole soil
gouth of the Chelt, contains more or less of these

* Tlhe author has several specimens of these substances In
different states of change.







CHAR. IV,

THE SITUATION, ANALYSIS, AND PROPLERTIES,
OF THE

APERIENT SALINE WATERS.

ALL the Aperient Wells are situuted on the
South side of Cheltenham, within the distance
of a thousand yards from the little river Chelt,
which runs parallel wiih, and close to, the town;
and the simple Chal},’bﬂafe Wells are likewise
established, in the low alluvial lands adjoining
the same stream. o

The WerLLs supplying aperient water, are all
found in calcareous blue clay, forming the emi-

nence on the south side of the town, which-

rises from the Chelt to an elevation of sixty feet;
and its verdant surface is intersected, by the lane
leading to the village of Badgeworth, which
divides the property of the new Wells, from
that of the old Spa. [V. Plate 1.]

The wells have so greatly encreased in num-
ber within a few years, that the author can
reckon not less than thirty-four in use, either
for drinking, or for the manufacture of salts;

-
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hence a consequent diversity of waters, which,
together with a 'clmngeahieuess in some of their
properties, have deterred chemists from at-
tempting a complete analysis of the whole.—
The author, however, has attempted an ar-
rangement, upon general princples, and has not
neglected to state all the circumstances hitherto
discovered, as well chemical as medical, which
serve to distinguish the several varieties.
Almost all mineral waters have been first
brought into notice from their experienced ef-
fects upon the human body; and it is now well
understoor, that these depend upon the uni-
versal watery principle, together with some col-
lateral cireumstances, which contribute to their
celebrity, as much as the solid contents of the
waters. Chemical investigation, the usual con-
sequence of their discovery, can therefore only
give an imperfect knowledge of their virtues.
It becomes, however, an indispensible means
of enquiry, to obviate the fancies of some inva-
lids, concerning a remedy proceeding immedi-
ately from the hand of Nature, and to quiet the
apprehensions of others, directed to the con-
sumption of a fluid in such large quantities.
Chemistry is certainly more usefully con-
nected with this branch of science, than with most
others. It enables mankind to imitate the w -
ters, with a tolerable degree of accuracy, when
N
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they cannot be had in the native state. Tt im-
proves their knowledge of the soil and its mi-
neral contents, in exploring the origin of the
waters. Tt discovers the associations, propor-
tions, and properfies of minute portions of mat-
ter with so much precision, that the causes of
the specific differences of mineral waters, and
thevariation of their principles at different times,
can be readily determined. And it assists the
faculty in explaining many of their actions up-
on the human system. .

But toenter into the consideration of all the
minutiz of perfect analysis, and of the propor-
tions of the inferior Salts contained in the dif-
ferent waters, would involve us, unnecessarily,
in the most intricate problems of chemistry, and
prove incompatible with the purposes of a prac-
tical treatise, intended for the public at large.
We shall, therefore, proceed to cousider the ge-
neral principles of the waters, and state the se-
yeral circumstances of their taste—decompo-
sition by re-agents—constituent parts—and ef-
fects upon the human body,—as the most cer
tain means of distinguishing between the dif-
ferent species; wehave also taken advantage of
come of the late estimations' of Kirwan, who
has pointed outanew and more direct mode of
analysis, than formerly employed.®

» Kirwan's Essay on the Analysis of Mineral Waters, 1783,
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These shall be stated in a plain way, that
Gentlemen who amuse themselves with expe-
riments on the waters or their salts, may find
little diffienlty of ascertaining every important
shade of difference between them, and that in-

valids may acquire satisfactory knowiedge of

the nature of the waters they are using as a re-
medy. |

I. CARBONIC ACID GAS.

It is contained in considerable quantity, in
all the aperient waters of Cheltenham fresh from
the pump, in a free state, besides the portion
combined with their salts and iron, as their
briskness, and escape of air-bubbles on shak-
ing, evidently denote. Cold water can absorb
its own bulk of this gas hy lang contact, with-
out imparting to it any smell or Taste. But
at a temperature of 801t gives the waters an
acidulous taste, and sparkling appearance:

- The best Tests for judging of their saturation
with this acid, are their reddening theinfusion of:
Litmus slightly, and dropping a white precipi=
tate with lime-water; and these effects not taking
place after the waters have been hoiled, prove
that it 1s no other acid than the carbonic. The
waters of Cheltenham, freed from this looseacid,
never discover any excess of alkali to the taste,
nor did the author ever find them change the

N 2



i il THE APERIENT

test papers to a brown or green colour. On the
contrary, he always observed white curdy flakes
copiousty produced in them, by a selution of
soap, although he has certainly detected a mi-
nute portion of Carbonate of Soda in some of
their Salts.

The Constituents of this Acid are 28 parts
of carbon, aud 72 of oxygen.* 'The author
generally collected over mercury, about 8
cubic inches of it froma gallon of boiling
fluid, upon an average of the different species of
aperient wuters. - But its elasticity renders the
quantity extremely variable even in the same
water, at different times, since it escapes from
them by exposure to the atmosphere in open
situations, or by sudden encrease of tempera-
ture. Even the portion holding the Iron and
Salts in solution, is driven off by boiling, which
occasions the precipitation of these substances.

The Medical Virtues itimparts to the waters.
are extremely various. Besides the antiseptic
and diurctic properties it possesses, in common
with other acids, it acts upon the nervous sys-
tem, in produciug in some persons exhilaration
of spirits, and in others drowsiness and sleep.
But the uneasiness and distension of. the all-
mentary organs it is also liable to occaslon,

* Tavoisiers Elements of Chemistry, by Kerr, p. 105,
1773; 2d Ed. '
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when the waters do not pass off freely, are trou-
blesome symptoms, diﬂicult at times to coun~

tmac_t
II. THE NEUTRAL SALTS.

They are contained in all the waters, and
may be classed into three species, according
as the Sulphate of Soda—Sulphate of Mag-
nesia—or Muriate of Soda,—predominates in
them. One of these salts always gives them a
leading character, as may readily be discover-
ed by their taste, and operations upon the
human frame. They may exist singly, or
united in the same water 3 but all the other.
saline contents associated with them, (except
the Iron and Sulphur to be separately consi-
dered) are contained in such insignificant pro-
portions, as to add nothing to the value of
any of the waters, since we bave reason to be-
lieve their medical virtues would be the same,
if they possessed no Sulphate or Carbonate of
Lime,* nor any Muriates of Lime and Mag-

“® Sulphate of Lime (or Selenite) is found in small propor-
tions in all the Cheltenham Waters, as well as in common
pump waters, but we know not its use. Its Lime may be
immediately precipitated by oxulate of Ammonia, after
gently boling them. And as this Sulphate requires 500 times
its bulk of water to keep it in solution, it is deposited by greatly
concentrating the fluid, or by adding spivits of wine, for
which it has a greater sensibility than any other Salt,
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nesia. But at thesame time, that a few grains
of these salts in a gallon of water can have no
medical operation, they are apt to adulterate
the other salts, and to render their crystals deli-
quescent and difficult to dry. '

As the two principal salts of Cheltenham
waters are neutralized by the same acid, they
will be best distinguished from each other
by the denomination of their different bases,
which commuunicate remarkable properties to
them,

1. The Alkaline Waters, in which Sulphate of
Soda prevails, are by far the most numerous at
Cheltenham. The four first numbers at Mont-
pelier pump room, and the waters at the ori-
ginal spa, are of this kind. These may he dis-
tinguished from the other kinds, by the alka-
line or urinous Taste of the waters, not unlike &
weak solution of common salt, but leaving a
slight impression of bitter in the mouth.

Chemical Tests likewise afford distinctive
characters of these waters. The pure alkalies
do not produce a precipitate with them, like
those containing magnesian sulphate, for not-
withstanding several different kinds of salts,
fully saturated, co-exist in Cheltenham Waters,
we seldom find any other perfect one, except
Muriate of Soda, associated with the Sulphate
of Sodain this particular species. A solution
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of Barytesis the best test of the acid; and a
simple and expeditious mode of analysis has
been lately adopted, viz. to apply the tests as
longas a precipitate ensues, and to estimate the
quantity of salt from the weight of the precipis
tate. Hence, when the Selenite is previously
removed from the water, if we add Nitrate of
Barytes until all the sulphuric acid is precipis
tated, 170 grains of the Sulphate of Barytes,
will denote a hundred grains of dried Sulphate
of Soda, or 238 grains of the erystallized Salt.®

But the Crystals of the Waters,afford by much
{he best means of judging of the difference of
theiraperient Salts, as well asoftheir quantities,
when obtained with care and accuracy; since
we get them from the unerring hand of Nature
in their most perfect condition, and separate
states, in consequence of their different solu-
bilities, and times of crystallization. The ave-
rage amount of the crystals of Sulphate of Soda,
obtained from several of these waters, was
about 280 grains in the desiccated state, for
every gallon, when the erystallization was car-
ried on to the smallest portion of water, and the
refrigeration to near the verge of freezing ; be-
sides 30 grains of Muriate of Soda, and some
earthy precipitates. But a difference in the
quanlity, as well as in the appearance of the

* Vide Kirwan on Analysis, p. 210,
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Salts, may be somewhat varied, by a difference
of strength in the waters, at different seasons
of the year—the quantity of fluid employed in
the process—the slowness of the evaporation—
and the attention paid to the admission of the
atmosphere. They are, however, always of the
same nature and essence; the opinion, there-
fore, that they are a Sub-sulphate of Soda, can-
not be maintained. |

The Crystals of this salt are always perfect
neutrals, the definite proportions of their con-
stituent principles being 24. 5. parts of Sul-
phuriec Acid—19. 5. of Soda—with 56 parts of
water ;¥ and the foreign bodies they take up in
the water of crystallization, or that adhere to
them, may be separated by repeated dilutions,
and crystallizations. They form in the shape
of six-sided prisms, the larger with plain faces,
and the smaller channelled, with dihedral sum-
mits like the Glauber Salts of the shops, which
appears evident as well to the naked eye, as
by the measurement of the angles, of their
most perfect erystals, with the Goniometer.
But they are usually of larger dimensions than
common Glauber Salts, as they greatly exceed
an inch in length, and are nearly as thick as they

* These proportions are given by Dr. Wollaston, in an
admirable paper, printed in the Philosophical Transactions
for 1813

— el
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are long, which must arise from the modes of
operating upon large quantities of water.,

Like common Glauber too,-they require E&‘
times their weight of water, at a temperature of
60> to dissolve them, and are not so soluble even
in hot watei: as the Magnesian Salt, which ren-
ders their solutions more liable to deposit their
salt on cooling. They deliquesce ina hot tem-
i:ierature, and are fusible inred heat ; the water
of their erystallization is in such a weak state
of combination, that they aie extremely efflo-
rescent on exposuie to a dry air, without loss
of propertiés; hence the minute particles, by
iusing their water, become a dry white powder,
not half the weight of the original crystals, and
Consequently, an equal quantity in solution
operates with twice the strength upon the hu-
man body.

That the Medical Virtues of these waters are
important, appear from the presentl state of
the practice of physic; since saline laxatives,
alkalies, and bitters, which produce effects up-
onthe alimentary canal, similar to those of the
Waters of Cheltenham, are in universal use for
chronic diseases. But all their saline particles
donot pass off by the bowels, they also act in
conjunction with the bulk of fluid upon the
other secretory organs, since they either in-
crease the flow of urine, or promote insensible

0
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perspiration. They are less nauseous thau the
Magnesian Waters, and milder in their opera-
tion as laxatives.

2. The Magnesian Waterscontain amagnesian
base combined with sulphuric acid, commonly
called Epsom Salt, as their chief saline im preg-
pation. They are found only in three or four
newly discovered wells, ina differently impreg-
nated soil from that of the alkaline waters;
and the water No. 5,  at Montpelier pump-
soom is of this kind. They are distinguished
by a less saline, and a more bitter Taste, than
the former sulphate. Their impression on the
tongue is so mild and soft, that we can acar{:ely p
at times, discover by the palate any medmntmg )
property in them, except the bitter. '

. e
E . -,

Pure Ammonia, fresh and strong, is the best |
chemical T'est of these waters, especially when‘
the carbonic acid is previously separated by boil-
ing them. It produces the precipitation of mag-
nesia, re-soluble by adding a few grains of eitric.
acid. Oxalic acid has little eflect on manuesm,_f
whereas it precipitates the lime instantly. An
accidrate method to prec1p1tate the magnesia
without any other earth, is, to add to the con-
cenfrated fluid asolution of Carbonate of Am-
mounia, full:,r neutrallized by exposure to the
carbonic acid of the atmosphere. This wilk 1
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occasion no decomposition until some solution
~ of Phosphate of Soda, or Phosphoeric Acid, be
also added, a copious precipitate thens takes
place, and 100 'gr'ains in the desiccated state,
indicate 19 of Magnegia, or 116 of crystallized

Salt, according to our definite proportions.*
A gallon of these waters gencrally yields a
- quantity of crystals of Sulphate of Magnesia,
equal to 170 grains of the salt desiccated,
with as much Sulphate of Soda, besides ear-
thy precipitates., The perfect erystals'assume
the shape of four-sided prisms, surmounted by
quadrangular pyramids; shorter than these of
the former sulphate, and commonly about half
an inch in length, and a quarter of an inch In
breadih, where they adhere to the sticks at the
surface of the cooler; but ofa smaller size, long
and slender like needles, towards the bottom of
the vessel. Although an opinion has prevailed:
that they are Sub-sulphates, they are certainly
perfect Neutrals, the definite proportions con-
“sisting of 33 parts Sulphuric Acid—16 Magnesia
—and 51 Water. Thus Magnesia, (an almost in-
soluble body) is so completely changed by the
chemical union, that it forms a Salt, soluble in
its own weight of water at a temperature of 60
and in three-quarters of its weight of boiling
fluid, This distinguishes it from the Sulphate

* Dr, Wollaston’s Method,
°e2 '
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of Soda,which is not quite so soluble in the hot,
and greatly less in the cold water; but the dif=
ference s so little, as to require great exactness,
in crystallization, and repetitions of the opera-
tions to obtain these salts separate. By being
insoluble in spirits of wine, an equal bulk of i
added to these waters, produces an wnmediate
~ deposit of crystallized Maguesian Sulphate.
They deliguesce, by exposure to a very gentle
heat, but are not so efflorescent in the air as the
former crystals.

The Medical Fartues of these waters are sO
similar to those of the former Sulphate, that
we cannot form so distinet a judgment of their
yespective operations upon the body, as might
be expected from the difference of their chemi-
eal characters. They do not possess the pro-
perties of common Magnesia, as some persons
might suppose from the name of the waters;
but on the contrary, they are extremely bitter
to the taste, and pass quickly through the body
asa mild cooling laxative.. So very much does
a large bulk of water increase the power of sa-
line purgatives, that a pint and a half of water,
which contains so little as one hundred grains
of this salt in a gallon, will operate asa laxative
with many persons. They also excite the ac-
tion of the exhalent vessels, but in a lesser de:
gree according to the briskness of their cathar-
tic operation,
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3. The Muriatic Waters, in which Muriate of
Soda prevails, are few at Cheltenham. The
most remarkable of this kind i3 the Chalybeated
and Sulphurated Saline Water in the engine-
house, which abounds with sea salt. Small
portions of common salt are found in all the
mineral waters of the place, and serve to melio-
rate the flavor of the other salts ; but in some
it forms the chief saline impregnation, readily
known by their brackish, or simply salt Taste,
which leaves no impression of bitter on the pa-
late, like the other aperient waters.

A solution of Nitrate of Silver is one of their
best chemical Tests, as the silver immediately
precipitates with the muriatic acid of the salt,
in the form of a dense white powder, which
changes to blue by exposure to the light of day.
T'o ascertain that the precipitate proceeds only
from sea salt, a few drops of Nitrous Acid, and
some Nitrate of Barytes, should be previously
added, and the water filtered. Nitrate of silver
slowly added to the waters, as long as a precipi-
tate appears, 235 grains of the dry Muriate of
Silver will indicate a hundred grains of com-
mon salt.* :

These waters are never evaporated for their
Crystals, they are so abundantly obtained at

2 Kirwan's Analysis of Waters, p. 239. .
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little expence by other operations. But for the.
purpose of chemical experiment, we generally
get more than 500 grains of disiccated Mu-
riate of Soda from agallon, accompanied with
a large proportion of selenite, The crystals are
formed at Cheltenham in perfect cubes, com-
monly as large as a pea ;. and theéir constituent
principles are 46 parts of Muriatic. Acid—and
54 of Soda. But those which subside in pre-~
paring the sulphates from an union of all the.
waters of the place, contain also a conside-
rable portion of Iron, intimately mixed in the.
crystals. |

Like common salt obtained from other.
sources, they are extremely soluble m water-
of any temperature, requiring only 2 ® their
weight of water at 60°,and nearly tha same.
proportion of the boiling fluid, to dissolve.
them. Their strong solutions are therefore,
not liable to deposit the salt on cooling, like
those of the sulphates; and they crystallize .
chemical operations, by slow evaporation in
the heat, while the other salts erystallize in the.
cold. The crystals do not eflloresce on ex-
posure to the atmosphere, but are liable to at-
tract moisture from it, in consequence of their
being commonly adulterated with Muriate of
Magnesia. They volatillize in strong heat, and
burst with a erackling noisein the fire,
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The Medical Virtues of Muriatic Waters, are
by no means to be compared with the more
cooling and purgative ones of the sulphftiies._.
They require to be taken in larger quantlt:es.tu
operate on the bowels, and by usunally contam-.
ing a greater proportion of saline matter in the
gallon, they are apt to produce thirst and heat,
and to stimulate the general system more than
the other aqueous aperients. They are how-
ever well calculated to destroy worms in chil-
dren,and are generallyapplied in scrofulous and
glandular diseases ; at the same time, the other
medicating ingredients, usually associated with
a large proportion of sea salt in these waters,,
render them valuable remedies in a variety of
other chronic diseases, that do not require con-
sideratjon in a general prospectus.

I1I. CARBONATED IRON,

It is found in most of the waters of Chelten=
ham containing Sulphates and Muriates, and
proves of as much importance in stamping their
character, as the predominant Salts. Some:
contain as much as 5 or 6 grains of Iron in a
gallon of water, without communicating the
inky or rough astringent Zaste of a chalybeate
to them, except with persons in the constant
habit of tasting mineral waters ; in consequence
of the greater abundance and pungent taste of
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the neutral salts, they also containy the water
No. 1, at Montpelier pump room, and that of
the original spa are of this kind.

The gallic Test strikes a purple ecolor with
most of these waters, without their concentra=
tion, and there are few mineral waters in or near
the town, which are not changed to a dark
green colour, by standing a day or two with this
re-agent.  The prussiate of potash, aided by
nitrous acid, seldom fails to impart a greenish
blue color to those which contain the minu-
test portion of iron.

The couostituent parts of the chalybeate im=
pregnation are Oxyd of Iron, held in solution
by carbonic Acid Gas; which lattér is a fugi-
tive principle, liable to quit the waters in the
open air, and subjects them to great varfatio
of properties. 1t is also driven off by evapora-
tion, and a Carbonatc of Iron is accordingly
found in all the precipitates. Nothing can in-
dicate its abundance more obviously, than the
orange colour the condensed fluid receives, du-
ring the process of crystallization, and the red-
ish tinge acquired by the salts, which renders
their subsequent purification necessary.  But
~we judge more precisely of the quantity cach
water contains, by precipitating the whole me.
tallic base, by known proportions of prussiate
of potash and chalybeate water, after the earth
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and salts have been separated me it, and then
calcining the insoluble precipitate of Iron.

The Medical Virtues of the fer ruginous pnn-
'Elple,wmed to those of the Neutral Salts, '11'.'{r
the saline chalybeate a general pmfernnm to
all other kinds of aperient waters. To lEll]li]"l"E
;llqmsed flnids from the ]JD(]},"”I.TI([ at the same
time enable it to prepare healthy ones, are pri-
mary objects ﬂflme'dicul practice in F];l‘ﬂllié'dié‘a*
‘eases. Hence the cooling, laxative, and dilu-
ting properties of these waters, aided by their
tonic action on the stomach, sufficiently ex-
plam the l‘ﬂpld restoration of appetite, and the
many recoveries from states of indigestion, and
weakness, experienced by the 11w¢11d:5 of Chel-
tenham.

1V. SULPHURETED HYDROGEN GAS.

This, the Hepatic Air of old authors, is an
important ingredient in some of ‘the Chelten-
ham Waters, as well Sulphates as Muriates.
The water No. 2, in Montpelier pump room
and of the Orchard Well, are of this kind. But
itused to be exhaled from some other of the
waters for mauwy years . after their discovery,
which now forms no part of their character.
They derive no sensible Zaste from the sul-
Pphurous. impregnation, because the sweetness
that the Gas naturally imparts to a pure liquid,

P
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is completely overpowered by the abundance
of saline matter, contained in all the ChthEn-
I:am waters.

 Dut their ]'Jecuhmh nmﬁenus and fetid ﬂr]ﬂur,
:ﬁequently compared to the ﬂm,ell of a foul gun
‘barrel or rotten eggs, are never-failing evidences
“of the presence of the smallest portion of this
elastic fluid. It gradually escapes from the
1wﬂ.te1$ n «D]JP’[] situations, or by encrease of
tunpemiun, in cunsﬂquehce of its Elﬂ&tlﬂlljr :
which is the reason that the waters always con-
{inue transpment and suffer no decoinposition
from the action of the atinosphere, and also
.ilmt the becume more fetid by close confinement,
They possess a considerable degree of brisk-
‘hess, as they generally contain a bulk of 7 or &
cubic inches of Carbonic Acid Gas, tnﬂ*ether
with, from 10 to 16 cubic inches r:}i'Su]phureted
Hydrogen, in the gallon of water.

The Hepatic Gas may likewise be detected
by chemical Zlests, from its property of tarnish-
ing metals. - Invisible words written with a so-
Tution of silver or lead, generally turn blackish
by immersion in the waters: fresh from the
~pump, and often by being merely suspended
over them inthewell.  Three and a third cu-
bic inches of this Gas indicate the presence of
a grainof Sulphur ; but neither a genuine cul-
phur, ner its compounds in: the concrete state,

-
i

——
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have ever becw—detected by the author in the
glasses ; and when a cubic inch of strong Ni-
trous Acid, (one of the best tests for decom-
posing this gas, or other compounds of sul-
phur) was added to an equal portion of these
waters, neither turbidness nor scum on their
surface took place, after standing a fortnight.

. Nor did it occasion an évolution of fetid smell,

or deposit of sulpluu, with any of the Hepattc
Waters.

The Constitwents of common ‘hﬂphm eted Hy-
ilmﬂ'en Gas are, 71 parts of btﬁphul dlswhecl
by 29 of Il_',rdmf-*en, and rendered gazeous by
cn.lml{: * These are der de from the decom-
pmltmn of pyrites and watr:r, forming Sulphu-
ric Acid and bulpllureted Hydrogen, which
latter is absorbed by the particles of saline wa-
ter percolating the earth. Hence the reason
that we aften find an encrease of their fetor after
cnntmuul rain, by its passing over fresh por-
tions of pyrites in penetrating the soil. A hun-,
dred cubic inches of water at a temperature of
550 is -::a.pable c}f ’Lbsmhmg 86, of E:sulphmetedl
Hy r.hu'-'en & a.nd hot water takes up more
than cuh] w!uch 18 tlm reason that some ther-
mal wateu-.cm 1:hs.= n:m:tment ﬂb{}llllt[ with 11;.,
The '.!. ﬂtEl’b uf Cheltenham likewi ise emlt it more

* Thenard. Aon, de Chim. xxxii, -
4 Henry Phil. Trans. 1803, p. oon

P32
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of a pulvernlent precipitate of grey Hydro-sul-,
p]nu,et of Lime; and also prpcured 11, u.lbm
inches of bu]plmreted H;.rlmgeu Gﬁs fwm_,
a like quautlty of the same water.* .
Snme cliemht*s have entertai ned the qpuuuu,ﬂ
that Irnn is lﬂC'DI]‘JI}"ltlhlE w1th bulphurptbd Gas,
in v.arem, because the latter is generally em-
plﬂ}Ed as a test of metallic nuiulmnq by al-
stractmg lhen oxXygen ; but the fact is indu-
b1tab]e that mmute pnrtmns of c*ubmntecl
Imn _couf,mm— in a f-,tate of transparent uumn,
in the stmnn-eat sulphuretcd waters of Chs‘.!tm,
ham and Knu an has an:lduced .beveral {Jthﬂr
1;;312113ch nf mn’mte pnﬁ:tmm of ﬂntagmu'—:t salti
c:u E}}lhtlﬁg ) hrrre quuntltwa of cold fluid. r

.....

gen {.:ms ale mure appm:gnt fmm llt:: Seﬂ&thla
EIEE,‘I(::_IE_]IIL:F__I._]_J 1_1_,15_ gl;lsﬁabe___ than fmrp any, !\nﬂw-
Jedge we possess of its modes of r::fl_gn[q‘g___u_p__{m
the body. It does not seem to exert any re-
mmLable powers, on the &tﬂgnpch or howels, by
pmdumnﬂr swkpesg or alvi mq {vacu:tt:qna, “tth-

=k [

out the aid of the neutral salts of the watgrs_ ;

T La =i

blut Ilgf. Lertmuly ﬂl}_crr:aEEa t,he El]l?l‘bj' Of t‘ﬁe ex—

- *Equnmentp on Chelteuham Watershy F. Acenm, 1808,
p- 187 The ahnve experunenls were m.l.cia on a sq]plmreled

.....

used ::ml:,I fur makuw Sal]ts _ :
. ,,t :'iml;;sls nf Wat,_ers, p 133r
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halént Vessels of the skin, Tungs, und Kidneys.
bulphur taken in the "F.’{}]Ef,ile state, must per-
vade the Efstem of vessels much quicker, and
act more powerfully upon the nerves by its’
odour, than thealmost insoluble concrete, which
cures a certain cutancous disorder, by trans-
piring through the pm‘&& of the skin.

A course of sulphureted saline waters hag
no effect of tarmshing metals in the po't':ket,__..
hike the stronger preparations of ::.u!ph'm'r The
Hepatic Gas is in fact, only an accessary ingre-
dient of the waters, and their curing diseases of
| the surface of the body, depend as much upon
t]1e1r neutmlwalta and the diluting prm{:lple ﬂf
the water, as it does. upon'their gazeous con-
tents. They are also found, from this union of
prineiples, to restore health to depraved habits
of body, and to 1emnfe gl.mduiar aud bllmr}"
dhstructmnS’ ' ' y

v Joi

The TE’\I PERATU Rh of waters noted in
most analyse& mlght also be adduced as a ge-
neml ?rmm[ﬂe afﬁ}rdmﬂ*a dlal:mctwe char@cter
of the operations of the aperient ones, upon the
human body. From the great depth of their
wells, they have a steady and nearly uniform
temperature, which differs little in the several
species. We ﬁud none under 50° , or exceeding
54", with the atmﬂsphere at 9™ of Fahr ; a dif-
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ference so trifling as to preclude the necessny
of pa,rllculanﬂng the t:.mpemtme df cach wa-
ter. Besides, seusatmns “of heat and cold, both
internally and exter l"td“}’ applied to the bﬂd}f,
are ent’trely relative to the state of the lwmg
fibre. If we put into two b:uannf: water at a
temper ature of 60, and immerse the left hand
sn a cool state, into one, and the right hand
after being chaffed or heated at the fire, into
the other, the water will f-z-el much colder to the
richt than the left hand.

Whether they taste cold or hot, they do not
mmmumcate their own temperature to the body,
as they soon acquire that of the stomach ; but
they both prove stimulaut, and pruduce effectd
whwh 1]1‘13' influence the actions of the -reneml
aystem ‘A dranght of very cold water may ei-
ther restrain a hemﬂn’haﬂ'e or produce a shiver-
ing fit; or it may induce profuse perspiration
in a different state of the vessels. At their
usual temperature from the pump in sumimer,
they taste gratefully refreshing and cool ; but in
many cases when the systein is highly excited
by augmented heat, or diseased sensibility, it
18 necessary to take off the chill, by adding a
spoonful or two of boiling water to each glass.
When much heated, they are liable to produce
nausea, relaxation, or vomniting, and ave rarely
taken in this state, except in cases of obstructed
glands and bile ducts.
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' Hﬁvinu premised a.'i;ene:'*al hiafnr:,r of the ch ef
saline impregnations of the aperient waters, to-
gether with their operations on the human bnd}r,
and p::uuted out an easy method for | persons
little bkl“ﬂtl in chetmstry to salisfy themselves
of its truth it remains to apply the observations
to tlmse waters which general experience has

mu“ht into use at Cheltenham ; and for this
purpﬂw, the author evaporated ﬁwa zallons of
each of the waters, during the months of Janu-
ary and February last. At first, by a heat of
1300 to the point ﬂfiull saturation, and then in
a heat from 90 to 50° during the time of crys-
Jt'i.lhzmﬂ'f The crystals were afterwards freed
from their water of crystallization and weighed.
A single gallﬂn of each was also evapl}mted to
complete dryness, to ascertain the whole: amnunt
of solid contents.

Finally, the sapid salts severally re-dissolved
in a large bulk of fluid, and compared with the
native waters, afforded satisfactory proofs, syn-
1he1;ical.ly, of their resemblance in taste, ches
- mical action, and medical operations,
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It must appear evident from . the preceding
observations, that a considerable diversity ex-
ists among Cheltenham waters, by reason of
the differently impregnated states of the soil:
We never see two analyses of waters in differ-
ent situations, nor even in the same situation
exactly alike, and this is founded on the agree-
able and useful variety, so often found in na-
ture. But other circumstances less fortunate
likewise appertain to these waters; a change-
ableness now and then takes place in some of
their principles, and in the amount of their solid
contents, as will become apparent by the fol-
lowing description of each.

THE OLD OR ORIGINAL SPA.

It has acquired the name from being the first
mineral well discovered at Cheltenham, as re-

lated in the preface to this book.® It is situ- .

ated in' the middle of an avenue of beautiful
elm trees, not five hundred yards from the
church, or centre of the town.

The water enters the well by small apertures
at the side next theorchard;and it never collect-
¢d more than 58 gallons in 24 hours. This
scanty snpply gradually diminishing, it was en-

* Mrs. Forty having pumped at it 41 years, it usually goes

by hername; but this, as well as the Orchard Well adjoining,

_ aze the property of the Rev, Nash Skillicorn.
Q

— T
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larged in the year 1808, to 19 feet deep, and six
wide. Since that time, the supply of water has
been increased, and its transparency improved.
Anud it haslately had an addition, from an ad-
joining well covered by a small brick building.
The author having an opportunity of examining
the spring of the old well, when the alteration
was made, observed, that the water trickled
drop by drop into it, at the side next the or-
chard. He has since discovered, that all the

 other wells of aperient waters receive their sup-

plies in a similar manner, by an oozing of fluid

‘through pores in the blue clay, and frequﬂﬂﬂy

at particular places ouly. 2

This water cannot be considered asnauseous,
it tastes but slightly saline, with rather more of
the bitter than the other alkaline waters. It uow
emits no efluvia of sulphureted Hydrogen Gas
at any time, as it used to de for half a century
after its discovery, especially in the time of
heavy rains. The temperature at eight o'clock
inthe morning is usnally about 54*, and at
noon in the middle of summer, five or six de-
grees higher.

It yielded a few weeks ago 330 grains uf so-
lid contents, from a gallon of water evaporated
to dryness,* but this is not a steady result, the

# Dr. Fothergill states the saline confents of a gallon to
ceusist of 480 grs. Suiphate of Soda and Mugm:sm—-—.‘i Mu.
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author found it in some evaporations to amount
to less, and at other times to 100 grains more.
It consisted of two-thirds Sulphate of Soda, a
small portion Sulphate of Ma anesia, and a few
grains Carbonate of Trom, in the gallon. Tlence
the reason why the liquid during crystallization
was of an orange color, and iron-moulded linen.
The author observed a few years ago, that it
turned purple with the gallic test in the morn-
ing, and did not exhibit the sameappearances
:n the middle of the day, especially after pump-
ing, when the consumption was great, or when
the water had been loug exposed to the air;
circumstances which denote the propriety of
drinking these waters early in the morning, and
at the fountain head.

It is employed for all kinds of diseases re-
quiringa cooling, laxative remedy, as it operates
with great expedition in the alimentary canal,
without producing gripes; it also actsasa
tonic, and is much esteemed in a}l hypochon-
driacal, and bilious states of the system. Tt ap-
pears, from a comparison with the statement of

riate of Soda—40 Sulphate of Lime—25 Cairbonate and Mu-
riate of Maguesia—together with 5 grs. of Oxyd of Tron.
But the states of desiccation of the salts are not nientioned.
He likewise got 30. 36 cubic inches of Carbonic Acid, besides
15. 18. of Azoticar  Hepatic Gases from the gallon.— FEap.
Enquiry concernir  Cheltenham Water, by B. Folhergill, 2d
Ed, 1788. :

; Q2
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_old authors, that this water retains the same

laxative properties it did 60 years ago, since a
less quantity than two pints, proves a sufficient

dose for most persons.

The author established Sherborne Well, in
the year 1804, at the summit of Badgeworth
lane, about a hundred yards above the present
Montpelier Wells, when there was only one
mineral well, (the original spa,) at Cheltenhan,
to supply an increasing number of drinkers
from all'parts of the world, It supplied such
an abundance of an excellent a'kaline water,
that nearly a hundred gallons were drauk daily,
during the space of two years. The popularity
of this discovery, gave rise to the formation of
Montpelier Wells, and all the other aperient
0lies LOW 1D use ;Ibu[..lhﬁ}’ drained it so entirely
of its water, that the building has been lately
removed to the upper end of Montpelier pump
room, for the sale of toys and curiosities. The
fact however, furnishes a strong proof that these
wells may interfere with each other, at short
distances, notwithstanding the peculiar nature
of their springs. !

THE ORCHARD WELL.
The nameis derived from its situation at the
top of'a field of fruit trees, The well, abeut 24
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feet deep, is covered by a large brick building,
with nearly a square pump root. It was open-
ed in the year 1807, as an auxiliary to the ori-
sinal spa; from which it is not 200 yards dis-
tant. The water generally stands in the well
at the height of ten feet, but it was drank s0
low in the summer of 18065, before the esta-
blishment of Montpelier wells, as frequently
to render it turbid. The water lio wever 1S now
abundant, and perfectly transparent. The
temperature is 52> when that of the atmosphere
is 60>, which is 2 degrees colder than the wa-
ter of the original spa, from the greater depth
of the well, |

The taste is slightly alkaline, accompanied
in summer with an odour of sulphureted Hy-
drogen Gas. It effervesces on adding strong
nitrous acid, in equal proportions with some of
the water, but deposits no sulphur.  This wa-
ter emits Hepatic Gas more abundantly at one
time than another, since it bad a strong smell
of it for several years after its discovery, and
nearly lost it in two subsequent ones. It pos-
sessed it to a great degree last summer, and 18
devoid of it this spring; but it ‘is expected to
recover it again in the hot season. It never
was so weak as at present, (April, 1814,) it
yielded only 280 grains of solid contents eva-
porated to dryness, which consisted chiefly of
Sulphate of Soda. .

i
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I'rom the cooling and laxative properties of
the neutral Salts, 1t 18 employed chiefly for the
cure of stomach aud biliary diseases,

e e

MONTPELIER WELLS.

They receive the name from their sitnation
at the upper corner of a healthy field, command-
ing a beautiful prospect of the town, and sur-
ronnding country ; which is also supplied with
convenient rides, and gravel walks. The long
pup reom is a low building, sheltered with a
pinzza, and distant about 800 yards from the
chiurch and ecentre of Cheltenham. It was opeun-
ed in May, 1808, and the waters saon acquired
a celebrity, which gave rise to the following
arrangements,* '

Four species of aperient waters appertain to
{his concern, and three of them are served from
acommon pump-case in the middle of Moat-
pelier pump-room, by different cocks, that have
names and numbers afixed to them.

~ THE CHALYBEATED SALINE, dis-
charged from No. L. derives the name from con-

* The proprietor, Henry Thompson, Esq. bas formed large
establishments for conveniently drinking the waters, and for
the -]Jrc-}.-arn'eiﬁu of Salts from them.

F. Accum published in 1808, the Analyses of five of the
Clicltenham Waters, belonging to Mr. H. Thompson, but nune
of them sre now in use for drinking, which precludes the ue-
cessily oi adducing his statements.

LS U
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taining Tron, without the impregnations which
mark the other waters, although they also con-
tain Iron. The well, 44 feet deep, is covered
by a small semi-cireular building, with a piazza
in front: and situated about 12 yards above
the pump-room. The supply of this water
amounts fo 800 gallons in 24 hours ; it isal-
ways of a transparent color; and retains a tem-
perature of 53> when the pump room is G0
from the great depth of the well. Tt sparkles
when poured from one glass to another.

A water of the same kind is also discharged
from a cock, No. 4, in the circular eounter,
which the pumper has been in the habit of call-
ing all suline. Tt comes from Bescroft well, 42
feet deep, on the opposite side of Badgeworth
lane, and covered by a tall thatched building.

They have a simply salt taste, with less of
the chalybeate flavor than might be expected
from their Iron, and they never emit sulphureted
Hydrogen Gas. No precipitate of Magnesia
takes place from pure Ammonia, as they con-
tain alimost wholly Sulphate of Soda, with some
Muriate of Soda, and three or four grains of
Ironin the gallon. The solid contents of No.
1, were 360 grains, and of No. 4, 380 grains, in
the gallon.

It acts as a tonic to the stomach and gene-
ral system, at the time. that it evacuates the

. o
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bowels, and promotes a flow of urine; it hias

therefore acquired great reputation for the cure

of dyspeptic, and biliary diseases,

The SULPHURETED SALINE, pump-
edfrom No. 2, and 3, are drawn from the same
well, 46 feet deep, directly under the pump
case ; and it collects 2000 gallons in 24 hours.
There is a shade of difference between them.
The water, from the inner cock, No. 2, is strong-
er of sulphur and salts than No. 3, because the
suction-pipe dips within three inches of the bot-
tom of the well, whereas, the pipe of the latter
penetrates no deeper than within 3 feet 6 inches
of the bottom, and the specific gravity of the
water is greater at the ‘bottom than the top of
the well. | ' '

It has a salt taste, with a fetid, nauseous

odour, from containing a large portion of Hy- 3

drogen Gas. It is perfectly transparent, and
suffers no decomposition from standing ; butit

‘loses its gas from a short exposure to the air,

and should therefore be drank as soon as the
‘glasses are filled. It is therefore evident that
Cheltenham waters containing Sulphur, or Iron.
can never be drank to much advantage ata
‘distance from the wells. It yielded 350 grs.
of solid residue, nearly all Sulphate of Soda,
“with a little Iron, and deposited ne .precipitate
with pure Ammonia.

g - - R L R “-a_.:—":!a-;m.ﬂ
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The sulphureted waters are as purgative as
any of the others, and are employed for the
cure of cuticular and rheumatic diseases, as
well as for biliary ones ; and there is no other
difference in the medical properties of the two
numbers, excepting that No. 2is a little strong-
er than No. 3.

The MAGNESIAN WATER has lately
been found in a distant field called Bald-hill,
near Bays-hill Lodge, where therearethree wells
afthe same kind, and the principal one, 22 feet
deep, is covered by a shade of elm boards, and
a crab apple-tree ; but its supply of water
amounting only to 24 galls, a day, the waters
of the others are also conveyed to the pump
T00m, and served out from the cock No. 5, m
the circular counter. :

The water tastes bitter, and slightly saline,
but has no particalar smell. It is perfectly

transparent, and emits air bubbles on shaking.
 The temperature is about 54> , when the at-
mosphere is 60, but it rises some degrees
,i]lgh&r in the months of June and July. It pro-
~duces an immediate precipitate with pure am-
monia. The gallon of water yiclded 420 grs.
_of dry residue, and it consisted of half Sulphate
~of Magnesia, with nearly as much Sulphate of
Soda, and two or three grs. of carbonated Iron.

It operates on the bowels and general system,
b a .
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nearly in the same manner as the Alkaline Wa-
ters, and like them is'employed in Dyspeptic,
and Biliary diseases. It also proves useful in
Gravelly complaints.

CHALYBEATED & SULPHURETED
strong SALINE, constitutes a fourth species
of aperient water. The well, 40 feet deep, is
situated immediately under the pump in the
enginc-house, where the salts are made. It
does not yield more than 25 gallons of watera
day, and is delivered by the outer cock.

It has a pauseous pungent taste of Salts,
Iron, and sulphureteﬂ Gas, and is by much the
strongest water at Cheltenham ; not unlike the
sulphur water of Harrowgate in many of its
properties. A gallon yielded 650 grs. of dry
residue, which consisted almost wholly of Mu-
riate of Soda, with about 8 grains of carbona-
ted Iron; and therefore is never used for the,
lryasfal]izafinn of salts. )

From being lately discovered, its medical vir-

tues have not been well ascertained, butitis

certainly a strong stimulant; and thereis every
reason to suppose it will prove an useful tonic,

to the stomach and generél system, in a great

number of disorders. It iS‘EaIJ_ClﬂEItEd' to 'hp:
particularly serviceable in glandular diseases.
But the dose must be confined to half ‘a pint

s

il -

|
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én first using it, and the chill taken off in cold
weather, lest it should occasion Spasms about!

the stomach 3 double that quanlity wmay afier-
wards be taken, which will in most cases Tens

der it sufficiently aperient.

I S—

[ ALSTONE SPA.

Itadjoins the house named Alstone Villa, si-
‘tuated abont 20 yards from the north bank of the
. Chelt, and a guarter of a mile from the lower
“part of the town of Cheltenham. The Well, 40 'JLi

feet deep, is covered with an octagon Pump- ]t
room, and accompanied with a pleasure ground

‘for the promenade of the drinkers.* It was

i ? pp_ene_d for public usein 1809, and the water !
“'was analysed in London the following year, [
“when it was uncommouly strong and briny: |

~ “but it has undergone a great change of proper-

ties since that time.f At present it tastes salt-

% ish, leaving a very slight impression of bitter

on the tongue, The supply is inexhaustible ;

- —

* The Proprietor is the Widow of the late Mr. E. Smith,

4 M. F. Accum in the year 1810, by an Analysis made in

London, got 466 grs. of Muriate of Soda, besides 182 grs, of

- Sulphate of Soda, and 18 grs. of Carbonated Iron, inde-

" pendent of Minor Salrs, from gailon of this Water; also

. cubic inches of Carbonic Acid Gus, and 10 of Atmospherie
- _Air, from a gallon,

rR2
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and it sparkles in the glasses, from containing
a large proportion of Carbonic Acid Gas, with-
out any sulphureted Hydrogen. A gallon of
water evaporated this season to dryness, yield-
ed 278 grs. of solid residue, chiefly Sulphate
of Soda, with about a fourth part Muriate of
Soda, and 5 grs. of carbonated Iron.

It operates as a gentle laxative in doses of
three l'_mlf'pimﬁ, and is well calculated to re-
move Biliary discases, and to aclas a tonic in
cases of Dyspepsia, and constitutional debility.

-
T

As it may serve to confirm the foregoing
opinions of the chemical contents of the several
waters, and throw some light upon the existing
controversy concerning the nature of the Salts,
obtained at the laboratory near the Chelt, Mr.
"Thompson has enabled the author to state, the
processes employed in preparing them, upon
a large scale of operations.

PREPARATION of APERIENT SALTS,

Some years ago, Crystals of Sulphate of Soda
were prepared, by conveying the four first wa-
ters of Montpelier pump room, in under-ground
pipes to the laboratory. The boilers were fed
with them night and day for a week, and the

-




SALINE WATERS. 109

fluid concentrated, from about forty parts to
one, was drawn off, and cleared from its earthy
precipitates by decantation. The rlepurated
liquor then evaporated in shallow vessels over
steam heat, produced large crystals of alkaline

salts, with the most perfect figure of Glauber
salt: but they were united with some carbo-
nate of iron, as appeared by the gallic and
prussic tests ; and likewise contained a little
Carbonate of Soda, which caused them, to
taste alkaline, turn the test papers brown, and
precipitate maguesia from its solutions.  Sir H.
Davy, who analysed them,* says in a letter to
Mr. H. Thompson, dated March 1811, * these
« crystals contained a peculiar combination or
¢ intimate mixture of Glauber salt and common
« galt, with a Carbonate of Soda and Tron. The
“ [ron is united in the salts, and can also be

““ united artificially.”

Crystals of Sulphate of Magnesia have been
lately obtained in the same chemical operation
with the alkaline salts. The boilers, which can
consume almost 2000 gallons of water in 24
hours, are supplied with nearly equal propor-
tions of Magnesian waters, (of the same kind

* 1000 grs: of Cheltenham Salts contain 590 water—386
Sulphate of Soda—44 Muriate of Soda—3, 5 Carbonate of Iron
—about 2 Carbonate of Soda—and 5 loss, The statement of
Sir H. Davy.
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with that numbered 5 in Montpelier Pump.
room,) and of the alkaline waters employed in
the former process. These evaporated to a
pelicle, in the first place, yield erys=tals of Sul-
phate of Soda in the manner before deseribed.
The evaporation carried on with the residuary
bitter and ferruginous liquor, the muriatic salts
are deposited, and crystals of Sulphate of
Magnesia are next obtained. 'Ihese, by re-
peated crystaliizations, are freed fiom Iron, or
nearly so; and the whole operations are com-
pleted in three or four weeks ; but the crys-
tals are afterwardsdried, by a more tedious ope-
ration, into the convenient form of a powder
for immediate use. '

It is worthy of remark, that in the latter pro-
cess with the union of different species of waters,
the author could not detect the smallest pﬁr—
tion of Carbonate of Soda, combined with the
Sulphate of Sodanow prepareii, as was disco-
vered by Sir H. Davy, in the salts obtained by
the old process. But Mr. Thompson, says * he
gets nearly a third more of the Sulphate of So-
da from a gallon, than he did with the Alkaline
Water singly. Ilenow obtains more than an
‘ounce from a gallon, which did not before yield
much above three-quarters of an ounce; and hie
explanation is, that both his Alkaline and Mag-
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nesian Sulphates, contain an excess of base ;
and that the super-abundant Soda found inthe
alkaline Salts of the first process, unites with
part of the sulphuric acid of the Magnesian
Salt, and encreases the proportions of Sulphate
of Soda in thesecond process.”

The Earths precipitated by ebullition, con-
sist of eight parfs of carbenated Magnesia, and
two of carbonated Lime ; from which the mag-
nesia is separated foruse.  These are blended
with so much iron, asto undergo a spontaheous
change, from a white paste to a brown powder,
by exposure to the atmosphere ; and the crys-
tallized Salts obtained in the former processes,
are also so loaded with Iron, that they require
to be three or four times re-dissolved, to purify
them ; the author thinks it is in some degree
derived from the iron boilers, and crystallizing
vessels, as he could not obtain any thing like
the same proportion, frem evaporating the wa-
ter in glass vessels. A carbonate and sulphate
of Lime are likewise found, incrusting the bot-
tom of the iron boiler with dark layers, which
require removal every fortnight, to prevent the
destruction of the vessel,

The Mother liguor, the relics of all the ope-
rations, containg an abundance of crystals of
Muriate of Soda, and some Muriate of Lime,
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CHAP. Vi

THE ADMINISTRATION OF APERIENT WATERS

IN DISEASES.

T HE subject of the purging ]Jhn which em-
braces a number of miscellaneous tllEPr’iEF‘B IS
one of the most important branches of the.
practice of physic; and next to those of the
biliary kinds (to be separately considered,) sto-
mach, cuticular, and gravelly disorders, receive
the greatest benefit from ape'rient ﬁaft*] s.

The following pages will, in most cases, suf-
ﬁce to direct patlents to the proper use of these
waters:; but it is impossible to particularize
every disease to which they are applicable, or
to give printed directions suflicient to guide the
patient in the use of the waters, at all times;
gince the human body, both in its natural and
diseased state, undergoes such constant chan-
ges, as torender a remedy that proves benefi-
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cial at one time, prejudical at another. Be-
sides, some diseases that receive benefit from
the waters, are often complicated with others
which do not require them ; and those that re-
quire them the most, take place in debilitated
constitutions, which render their administra-
tion doubtful, or perhaps dangerous, and there-
fore require the advice of the physician.

But they may be taken in moderate doses,
without risk, in the greatest number of diseases;
and their use can be continued a greater length
of time than any other kind of purgative reme-
dy: from the proportion of nutriment being en-
creased, and the system supported under eva-
cuations, by the water improving the appetite.
- The author has seen a dose of aperient water
taken every morning, for eight weeks together,
where the cathartic operations did not exceed
three times a day, attended with the utmost ad-
~ vantage to the health; nay, he kuows some per-
_sons, residing in the place, who take them
daily as laxatives, all the year round; he ishow-
ever of opinion, that they are useful in many
diseases only every other da} and thatin most
instances, a short intermission of their use af-
ter six or eight weeks, becomes necessary 1o
cnunteract ‘the power of hablt on tbq human
frame.
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We may state in a general way, that the dis-
eases to which they may be rendered most sub-
servient, are the followinz; for reasons which

shall now be explained.

¢ Loss of Appetite, Cosliveness.,

Depraved Digestion : U Flatulency, hypochondriasm.

Y f
Diseases of the Surface: § Pimples, Spots, ixudations,

L and Ulvera.
Opthalniu, Rhewnalism, and
Inﬂammatmy[hsm‘:es i it

&yt S e {fj‘mmm:kmn and Leucorr-
Female Diseases : 2 oo

Nephritic Diseases @

Inflammation of the Kidneys,
{ Gravel, and Stone.

5 Piles, Fistula, and Schirrous

Organic Diseases : ] st

Intestinal Worms : {Tr:rea, Teenia, and Ascarides.
e 'Y ) ‘Aﬂ‘ﬁrfmmry' the Liver, its

Blll‘“? Diseases : l Ducls, and Secretion.

DYSPEPSIA, or depraved digestion, (the
most universal of all diseases) is generally the
_ereature of ourown formation, and is seldom
found in the early periods of life. The burning
heat of climate—the free use of tobacco—tea
dtmkmg_ﬂvm distension of the stomach—in-
dolent habits of life—excessive mental exer-
tions—and above all, the abuse of fermented

liquors—are the bane of the inhabitants of ]ar%e.
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towns: from which Cheltenham receives the
majority of its visitors. They destroy the hu-
man system, chiefly, by weakening the tone of
the stomach, and creating an imperfect state ok
the di; cestive ﬂﬂl(]b' which soon induce a long

train of distressing symptoms, such as loss of -

appetite_indigestion_ {'Dhl:l‘i"{-‘.‘lle'-lﬁ,,uﬂﬂll'llEHC_}_
bilionsstates of the stﬂmach_want of sleep_and
a train of nervous symptoms, such as languor,
anxiety, and hypochondriasm. | -
Digestion is performed, by the food being

detained in the stmnach until the gastric fluids

convert it to a sweet, and pulpy mass.. This
is afterwards united to bile, pancreatic juice,
and lymph; and then brought into contact with
atmospheric air in the lungs, which gives it a
florid color, and completes the process of aui-
malization. But the progressive changes it
undergoes by this union, take place only in sub-
gerviency to the living powers of the organs;as
appears from the organic matters of both king-
doms, being converted into the same kind of

e
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bland nutritious matter. Therefore, when the

power of the Coalsof the stomnach is diminished,

digestion is improperly pmfm med, and want of

appetite, nausea, and sickness, are liable to
succeed. '

This occurs from all the general causes of

ill health, butsnore commonly from the repeti-
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tion of uunatural stimulants, acting immedi-
ately npon the stomach itself. It may also be
rendered weak by mproper degrees of plent-
tude, asit is a bag which contracts by its mus-
cularity, and not by collapse of its sides. It
becomes, therefore, necessary to attend to the
quantity, as well as the quality of the food we
take, since over-distension will have the same
effect of destroying its tone, as a deficiency of
exciltement.

* In the weak state of the orgap, the Solvent
Sluids become imperfect,and frequently deficient,
"and thereby permit thealimentary substances to

assume their natural tendency to fermentation.

The vegetable part turns acid, and the sym -

toms of hem'tburq_mzid ernctation__icenp —

prai nof the stomach_irreguiar appetite_and now
and then tickling cough_-are liable to 'ntervene.

Animal substances likewise undergo fermenta-

tion, attended with offensive breath_a greasy
eructation of fluid, which inflames in the fire_
and putrefaction in the bowels. As the dis-

ease increases, restlessness_langour- hypochon-
driasm_and “eructation of torrents of wind,

(disengaged from the food, even in the alinost

empty state of the stoimach)—more or less take
place, from the chemical, overcoming the animal

powers.
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The atonic state of the stomach occasions a
feeble action to be communicated to the [fnles-
tinal canal, and costiveness ensues. The ali-
ment remaining longer in the bowels than 24
hours, the natural period for one evacuation,
an accumulation of indurated matter distends
the large intestines, and produces uneasiness_
difficult respiration_and sometimes giddiness
of the head. The thinner parts being absorbed,
a feverish habit_sallow complexion_white or
furred tongue_want of sleep_and highly colored
urine_take place. And there not being a pro-
per quantity of nutritious chyle prepared, the
body wastes—the strength and spirits become
depressed_and a general irritability of body
and mind, supervene. '

Cheltenham Waters are more in use for sto-
‘mach complaints than any other disorder. For
they are well calculated to lessen the effects of
acrimonious matters in the first passages, and
to remove an oppressive load of undigested
food from debilitated organs, without exhaust-
ing the system like drastic pulgdlwes Be-
sides these effects of their diluting and laxa-
tive principles, their irony impregnation and
_ cold temperature, act beneficially in resturmg
. the digestive powers.
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DISEASES OF THE SURFACE, called
Cutaneous, differ essentially from exanthema-
tous ones, which are attended with specific fe-
vers, and thereby destroy the susceptibility of the
skin to receive the same diseases aguin; whereas,
cutaneous ones are local, and are hiable to re-
lapses after having once appeared. A great
many of them are merely affections of the cu-
ticle, existing beyond the extremities of the ca-
pillary vessels, and thereby litile under the
power of internal remedies.

But all others are connected with the state of
the constitution, and a few are hereditary. This
is observable from their effects on the stomach
and lungs; since we not uncommonlyfind affec-
tions of the skin preceded by loss of appetite,
_sickness and vomiting _pain of the stomach,
_low spirits_oppression at the precordia_and
difficult respiration. And these symptoms ap-
pear to be the efforts of Nature to expel some-
thing noxious ; because the constitution is re-
lieved, when they are driven to the skin, by heat
and cordials; and becomes oppressed, when'
they are expelled from the surface, by cold.

When they are rooted in the habit they are
difficult to cure, either by external or internal
remedies, and will frequently appear and dis-
appear at stated times, especially i the spring
and autumn of the year, the time when the
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dbustitution exerts its greatest power to chids
charge its ailments upon the skin. The same
activity of cutaneous vessels is observable in
animalg, who <hed their cuticular coverings
upon the advance of summer. This tendency
of the homan system, has given rise to the po-
pular idea of scurvies, and to the indiscriminate
practice of taking physic, and bleeding, in the
spring of the year.

Papulary Diseases, which so often arise from
sudden colds and heats, as well as from free
odes of living, have always been treated with
diet drinks, which can have no other benefidial
operation than as diluents, an d therefore cannot
be so useful as Cheltenham waters, which
also divert the humors from the skin, by
their purgative qualities. Erithematous Inflam-
mations attacking the nose and face, from irri-
tability of capillary vessels; the Gutta Rosa
of delicate females; and the spreading exuda-
tions of watery humors, dangerous to be repell-
ed; likewise receive benefit from the Sulphu-

reted Aperient waters, without confining the

patient to the house. The scrofulous affections
of the glands, usually accompanied with dys-
peptic symptoms, or general debility ; as well as
many painful ulcers, discharging serous hu-
mors; will also derive benefit from the Chaly-
beate Aperient waters,

i
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In INFLAMMATORY DISEASES more
of the irritable than active kinds, suchas many"
Opthalmias, they may be rendered useful ape-
rients and tonics, and used externally at
the same time. Rheumatism and Gout may
be relieved by them in some of their stages, es-
pecially where a general remedy is required for
a length of time; but they are not fit for flatu-
lent gouty stomachs. They may be used with
much greater freedom in the swellings and in-
flammations of the joints of Rheumatic pati-
ents, as they contain no more iron than is ne-
cessary to improve the state of the stomach,
without inducing inflammatory diathesis.

In FEMALE DISEASES, of the Chronic
nature, which often arise from sedentary habits,
and local plethoras, considerable benefit may
be derived from a morning walk to the A peri-
ent springs. Many gentlemen attend the wells
regularly, to wash away the effects of the luxu-
ries of the table; but ladies, less liable to sto-
mach complaints, are equally numerous in
in their attendance, on account of the benefit
they experience from the Chalybeated Aperi-
ents: They are serviceable in many cases of
Amenorrheea,and always inLeacorrhea. These
cases often require the aid of the simple Car-
bonated Chalybeates, which may be taken the

T



122 THE ADMINISTRATION OF

same day with the Aperient waters, at a dif-
ferent hour, accompanied with horse exercise,

- NEPHRITIC DISEASES. Inflammati-
ons of the kidneys, as well as casesof Gravel and
Stone, arerelieved from repeated small doses of
the waters, to act as alteratives, as well as ape-
rients. No other means having yet been disco-
vered to prevent the generation of calculi, orto
dissolve them afterwards, than diluting fluids,
Dr. Percival recommended a course of distill-
ed water, as the best solvent, which is a strong
argument in favor of persevering in the use of
the Magnesian water of Cheltenham; as it com-
bines the principle of dilution, with the aperient
one, and is well calculated to alter the state of
the secreted fluid, and render it less liable to
form depositions, as well as to wash away san-
dy concretions from the kidneys and bladder.

ORGANIC DISEASES. The Piles, af-
ft.{:tmﬂf persons in adult years from local ple-
ihﬂra, a,nd sedentary habits, require a cqnunued
use of laxative IElIlEdli:‘“S, and none can be more
apprﬂpnale than the ceoling Aperient Chaly-
beates; particularly, for the copious sanguine-
ous discharges which alternate with gout, or
debilitate the constitution by frequent periodi-
cal returns. This species deesnot admit of being
restrained, e;cep_t'by the most graﬂgal and gen-
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 {le means. Fistulous alcers too, and artificial’,
jssues, become connected with the constitution
after a length of time; and' to obviate a trans-
Jation of plethora, froin'the sudden suppressiot
of their discharges, a' course of Clheltenhain
Waters, will give the constitution time to re-
lieve itself from the influence oft habit. Nu=
merous patients are sent to Cheltenham with®
<chirrous affectiofis of the Intestines, generally
about tlié rectum or valve of the colon, and’
ffom the ordinary remedies ceasing to keep the
body regularly solative. In such cases, the
waters aré, for the most part, used with consi-
derable advantage, when occasionally aided by
other purgatives; or the use of Dr. Falcouer’s
forcing syringe ; but these at last fail in their
purpose, fromn the incurable nature of the dis-
ease.

WORMS, of various kinds, infest the diffe-
rent parts of the human body, like parasites in
othier animals. A certain propertion of these
are cousistent with a healthy state of the body,
since straggling ones now and then appcar,

~ where they were not supposed to exist. But
wlien'those of large size become very abundant,
they are attended with a variety of symptoms,
whi:;h resemble different diseases, The Teres,
or long round worm, greatly resembles the com-
mon‘ earth worm, butit is of a different nature,
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since it cannot live out of the body. It ocen-
pies the upper part of the alimentary canal, and
resists the powerful solvents of that cavity,
Ttching of the nose,—swelling of the upper lip,
—sallow countenance,—fetid breath,_sickness
of stomach, grinding the teeth in sleep, _irre-
gular bowels,_tumid belly,_cony ulsions,_and
feverish habit—supervene,

The Tewa, or Tape Worm, which likewisa
occupies the upper part of the intestinal canal,
is the most dangerous of all the different spe-
cies. It is generally several yards in length,
and consists of a chain of distinct animals, with
a head and tail in common; they destroy the
chyle and produce emaciation_voracious appe-
tite_sickness_tumid belly_fainting_intermitt-
ing pulse, &c. Ascarides, the small white worm,
inhabits the lower part of the intestinal canal.
By their diminutive size, and distance from the
digestive organs, they are sometimes attended
with little inconvenience ; they produce irri-
tation and heat in therectum, frequently with
tenﬁmus and mucus dejections.

Worms are apt to attach themselves to the
intestines so strongly, that nothing but a conti-
nued course of purging remedies will remove
the animal and its investing mucus. Notwith-
standing, they often require very powerful re-
medies, a course of Sulphureted water will al-
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ways be of service, particularly for children,
The Chalybeated and Sulphureted Saline in the
Laboratory,will be more eflicacious for destroy-
“ing them than any of the other waters. Many
bottles, containing Tape Worms, used to be
ranged over the pump at St. Chad’s Wells, at
Battle-Bridge near London, destroyed by that
water, which resembles the Cheltenham water
in saline matter, but is weaker in its ui_‘_f'ecls on
the body, by containing neithersulphur nor iron,

The Purging waters are CONTRA-INDICATED
in cases of debility from old age; infirm old men,
of cold constitutions, require something more
nutritious. Likewise, in diseases where the
nervous system is weakened or the vital power
exhausted, purgatives are hazardous remedies.

In both these cases they can only be used to
remove occasional costiveness, forif the ingesta
and secretions be drawn off from the alimentary
eanal more rapidly than the constitution can re-
pair the waste, nutrition must be diminished,
and symptons of debility, low spirits, emaciation,
and perhaps dropsy or palsy, succeed,

There are few chronic diseases in which the
body can bear to be deprived of its due propor-
tion of nutriment; and there are none, wherein
the bowels ought to be robbed of their natural
mucus (except werm cases), which continued
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purges: will be apt to do. I consider four or
five motions a day, produced by any kind of
purging remedy for a fortnight together, to
lessen the lymphatic partof the bleod, more than
the less of half a pint of blood frem the arm,
would do in the samme space of time. The im-
propriety, therefore, of a free use of purging:
galine waters in the following diseases, must be
perfectly obvious: '

Namorrhages, Palsies, Fevers,
Cousumplious, | Dropsies,® | Andvery acute diseases,

———

Their utility is AMBIGUOUS in affections of the
liead. To ascertain the effects of Cheltenham
water upon an organ so necessary for existence,
involves « question of great importance ; more
espeeially as prejudices have prevailed against
its use, in cases where the habit is pre-disposed
to diseases of the head.

Most mineral waters have a tendency soon
after drinking, toincrease theanimal spirits, and
produce temporary plethora of the head. Giddi-

* Purges, whicli are ofien employed in dropsies are of the
drastic kind, to stimulate tbe absorbents of the general habit,
and vot of that kind which operates only by drawing off"the
fAuids of the intestinal canal,
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ness, headach, and drowsiness, are very com-
mon symptoms on the first use of mineral waters,
and generally come on immediately after drink-
ing them; but these effects are transient. They
for the most part go off again in the course of a
few hours, and gradually diminish in force by an
habitual use of the waler.

Whether these symptoms arise from absorp-
tion of the water into the circulation, or from
its effects upon the stomach, is not a decided
point. They however appear to me to depend
upon several causes acting primarily upon the
stomach. -

The simple fluid principle, water, produces.
a degree of plenitude and tension in the eircu-
lating system, It will also, at times, raise the
pulse and producea copious flow of perspiration,
especially in warm weather; from the stimulus
of its bulk and temperature, being communi-
cated by sympathy from the stomach to the
general system ; but partial plethora of the head
cannot be ascribed to this cause.

An over-dose of any kind of water not work-
ing off freely, may affect the head by distend-
ing the stomach. The organ in this state will
press upon the large blood vessels and lessen
the cavity of the thorax, so as to interrupt the
free transmission of blood from the head to the
general system, and thus prove dangerous in
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cases where there is a tendeney to sanguineous
apoplexy or mania. Henece it is, that sudden
deaths from apoplexy, frequently happen im-
mediafely after a full meal;, long before the
aliment had time to enter the circulation ; and
heavy indigestible suppers produce night-mare.
There is therefore reason to believe, that when
the stomach continues over-distended with
water for a length of time, it may prove pre-
judicial to the head.

But the most common cause of cephalic symp-
toms, arises from the quantity of loose airs
contained in mineral waters. The intoxicating
effects of carbonic acid gas both in beer and
water, (rendered volatile by the heat of the
stomach,) aré familiar to every person’s observa-
tion. Malvern and Bristol water, which con-
tain more gaseous than solid matters, produce
vertigo, and slight headach; and chalybeates,
which contain the greatest proportion of car-
bonic acid gas, can only be taken in compara-
tively small doses, on account of their liability,
on first drinking,to produce giddiness, headach,
and a sense of fullness in the head.»

* Dr. Rutty observes, that the celebrated Pouhon and
Geronsterre waters in Germany, which havegiven origin to the
mame of spa to many other chalybeates, contain iron, with
such abundance of carbonic acid and sulphwrevus. yapours,
that they do more harm than good in disorders of the head,
| Rutty's Synopsis, Qte. page 31,
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But Cheltenham water, which contains a
smaller portion of elastic fluids than most other
kinds of mineral waters, produces now and then
vertigo and slight headach, especially when a
large quantity of the water is taken, and does
not work off; or when its neutral salts excite
nausea. Giddiness is generally a precursor of
vomiting, whether it arise from food, medicine,
or any other cause disturbing the stomach. But
an operation of this nature upon the head, by
nauseating the stomach, can never be injurious
to the brain or its diseases. On the contrary,
Cheltenham water, when it purges, has a ten-
dency to cool the brain, and to lessen plethora
in the head. The effects upon the head of the
small portion of iron it contains are completely
counteracted by its cathartic virtues. It sel-
dom accelerates the pulse, and whenever apo-
plexy or mania have succeeded its use, they
must have arisen from the congestion of the
liver, which directed to the use of the water,
“or from debilitating the constitution, by its too
free administration, |

—n
T———

MODES OF ADMINISTERING THE APERIENT
WATERS.

- THE waters are so little variable in their
Dbature, and the modes of using them are go well

o
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ascertained by i_nnf_: established practice, that
few observations will suffice on the bestmethods
of applying them to diseases—The following
directions are most deserving of notice, and will
apply equally to both the old and new purging
wells of Cheltenham. :

The hest SEasox oF THE YEAR fora course
of these waters is the summer, on account of
the advantages derived from the co-operation of
air and exercise with the water, as explained in
the introdiiction to this treatise. 1t is also the
geason which renders the remnval' of bile, and
undigested food from the bowels, most neces- _
gary for health.

The waters are likewise strongest, and their
refreshing effects most felt, in summer; for
most superficial mineral springs are weaker in
cloudy and rainy seasons, than in clear dry
weather.  ‘But they may also be drank in the
niddle of winter with considerable advantage,
by taking off ‘the chill, or drinking them at the
fire-side. e .

The spring and autumn are likewise proper
seasons for their use, onaccount of the tendency
of the constitution to inflammatory and eruptive
disga’sgsrgt.thﬁs_@ periods. Hence the usual time
of the resortof "3‘:‘_?1?“.9,“1{_‘?’:t“'_'.chehiﬂh,‘,‘!“- begins
in April; the season is atits height, from the be-
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wiiining of July until the end of September; and
the summer company leave it in' October, éx-

cepiting families who 'intend to reside’in it all

the winter: of which there have been consider-
able numbers during these last years.

Travelling'in hiot weather ought to be gentle:

and'edsy, for vascular commotion’ ouce exeit-

ed;' may termifate in a feverish habit of body, -

that will defeat the intended purposes of drink-
ing the water. And for the sate reason, it may’
sometimes be nécessary, on the first arrival at
Cheltenham, to rest a'day or two, before com-
mencing the pavging plan.

‘Prrearation of the body has been usually’
recommended, previous to drinking at mineral
springs; but with Cheltenham water this is not

~ necessary at all times, because it is often of it-
self sufficiently active, without'any preparation.

There are, however, numerous instances,
whiere the water will distress the stomadch or the
héad, in the ordinary doses, but ‘will agree
muchbeétter with the patient, by the aid of pre-
paratory medicine.

Ivalids in the habit of using calomel, may

begin with taking a small portion, in the form of
a pill at bed-time, to be wotrked off next morn-
ing with a dose of water at the well. A dose:f
calomel, for three successive nights, to act

i
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a purgative, with the assistance of Cheltenham
water next morning, will be suflicient for most
bilious cases, without incurring the risk of its |
absorption, which ought never to be done with-
out the advice of a medical practitioner on the
spot; but as the use of calomel is not eligible for
all patients, a preparatory pill of some other
kind, may be taken over night, to quicken the
action of the water next morning ; without in-
curring the unpleasant symptoms, which some-
times arise from a large portion of the waters,
taken at the commmencement of a course.

The best Tine oF THE Day for drinking the
water, is found by experience to be early in the
moruing ; and it is seldom used any other time
at Cheltenham. Mediciues intended to operate
in the circulation of the blood, oughtto be taken
with a full meal; but water, which acts chiefly
on the alimentary organs and bile ducts, should
be drank on an empty stomach: the use of it .
at this time is attended with a further advantage
of the operation beiug finished befere dinner
time. The waters are generally taken at the
well, between seven and nine in the morning,
and the patient returning soon afterwards to
break fast, the warm tea assists their operation.

The author has known somwe invalids drink
the water at bed-time, for the purpose of re-
maining all night in the bowels, to work itself
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off éarly next morning, by the assistance of exer-
cise; and in many cases of jaundice, he has di-
rected it to be drank twice a day, to wash the
bile out of the vascular system, by acting as a
diluent and diuretic. But the general bLenefit
is derived from drinking it only at the pump
early in the morning, when the temperature,
volatile principles, and iron, enhance the value
of the remedy ; and the early walk, in the pure
cool air, enables those who pursue the salatary
practice, to eat a hearty breakfast. The waters
generally contain most steel early in the morn-
g, and many of them entirvely lose it, in the.
middle of the day.

The Dose of the water ought always to be
moderate on first using, and the quantity en-
creased according to the effects produced on the
body. The dose will, therefore, very much
depend upon the age, sex; constitution, and dis-
ease of the patient; and at the connnencenent
of the course, it will require the opinion of the
faculty to determine, whether the water should
be drank i such quantives as to gently increase
the natural evacuations of the body, or to act as
a brisk cathartic,

In the wiltings of the ancients, and efen n
modern times, upon the continent of Europe,
five or six quarts of mineral waters were consi-
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dered'as a moderate’ dose*  But i theim:
proved! state of medical kcience in this country,
physicians are adverse to such Jarge quantides.
An over or under dose are equally improper
{lie one injures the stomach by distention, and
thie other is attended with loss of time, perhaps
during an increasing disease. -

* These waters are generally intended to' pro-
Jace more or less pureing; and it veryseldom:
happetss that benefit is obtained frow them, by’
those patients who apply at Chelten bamy, with=
out they be taken in suflicient quantityto opes
rate upon the bowels; thedose must, therefore;
be regulated by the nuwber. of ' evacuoatious.
They also prove diuretic, which is a property
common to all neutral'salts largely diluted, and
not ' peculiar to Cheltenham waters: alone; al-
thiough it is not their least effectual operation in:
the cure of many diseases. N

The doge of Cheltenham waters is happily
proportioned by nature, to the capacity’ of the"
cfomach; apint or three half-pints of fluid drauke
in the space of half'an hour, may be taken in the
generalivy of cases; withoutproducing distention’

* Dr. Rui-ty, who wrote largely on mineral waters, in 1757,
says, i the chapter on the waters of Spa, « Those who 'dﬁn-k v
little aie not benefited; the greater quantity auy one drinks
the better, if thie waters pass off well ;' so that some have drank -
twenty-one pints in a day.” Synopsis, p. 333, -
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by its bulk. A more acrid water, with the
medicating properties more concentrated, would
render it more nauseous, and less useful in a
great number. of instances, where its diluting
and diuretic properties are required.

A small half-pint tumbler, containing about
six ounces of water, and a like quantity repeat-
ed, after walking a quarter of an hour or twenty
minutes, will, in general, be sufficient to begin
with. In t=wo or three days, the quantity may
be increased to: two glasses, . containing twelve
. ounces each; called well-pints. Some casesmay
tequire three of the largest tumblers to be
drank, with the use of exercise between each.
It is necessary the water should be taken in di-
vided portions, to prevent nausea or distention
of the stomach, and accompanied with exercise,
1o quicken the operation of the water, 1t is
better to drink a quart of fluid’ of any kind, at
three times than at twice, particularly of Chel-
tenham water, which might preduce sense of
~ fulness in the stomach. Three or four tum-
blers full, drank with a quarter of an houror
teniminntes interval between euch glass, will be
sufficient in most cases, althcegh many persons
imprudently take much larger quantities; yet it

is always better to assist the waters with pur-
~gative medicines, than to drink four pint tumb-
lers full in one morning,
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Large doses ofthese waters, like those of most
other mineral springs, will sometimes swell the
ankles; which symptom is eften increased by
unusual exercisebefore breakfastin hot weather,
to an alarming degree; but in most cases, the
author has been able, by certain restrictions, to
cnable the patient to persevere in the course of
waters, without incurring danger, from tume-
faction of the feet.

When it disturbs the stomach, instead of
passing off freely, Cheltenham salts may be
added to one of the glasses. These salts are
keptin a state of solution at all the wells, for
the purpose of strengthening the water, when
not sufficiently active of itself.

The preparalion of concentrated water, at Mr.
Thompson’s laboratory, te quicken the ope-
ration of the waters served, out at his pump-
room, consisis in evaporating the waters until
their earthy salts are separated, and then keep-
ing the fluid in a gentle heat, until all the mu-
riatic salts are thrown down. This depurated
liquor, at the point of erystallization when
cold, is bottled in wine guarts, each of which
contains betweén four and five ounces of sa-
line matter, in the proportion of two thirds of
sulphate of soda, and one third of sulphate of
magnesia, witheut any mixture of earthy or
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muriatic salts, which would be liable to dis-
asgree with the constitution in a concentrated
-state. The saline matter contained in a quart,
being therefore equal to more than half a
pound of crystallized salts, a tahle spoonful
nearly doubles the strength of a pint of ape-
rient waters.

But it often happens that the water cannot be
made to operate, even by these auxiliary means,
and the utmost skill of the physician is required
to render it efficient, in cases of torpid bowels,
and in the numerous instances of obstinate
constipations from orgadic diseases, which
are sent to Cheltenham, after having foiled
the efforts of medical men in various parts of
Britain. But, in most of these cases, Chel-
tenham waters; by particufar management, can
be made to pass the inlestinal canaI and
sometimes more readily than purgatives of a
more acrid nature.

The symptoms of flatulence, nausea, and vo-
miting, will often receive somie degree of miti-
gation from pepper-mint drops, ®ther, or a little
tincture of cardamoms, taken with the waters.
It is liable to produce drowsiness, which can-
not be considered very detrimental ; but when
it continues to disturb the head with giddiness
or pain, the water should be warmed, or ex-
posed to the atmosphere a few minutes before

: ¥
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it is drank, to dissipate the atrial principles,
and after drinking it, the patient should walk
about in the open air. When it produces
gripes, or habitual purging, vegetable food,
malt liquors, and acid fruits, should be avoid-
ed. These, indeed, should always be used
sparingly, at the time Cheltenham water is
operating upon the bowels.

The TempeeaTURE of the water is of more
importance than generally imdgined. In its
cold state, it braces the stomach, and refrige-
rates the body. In its warm state, it relaxes the
habit: and by the loss of its volatile principles;
proves less flatulent. But invalids should en-
deavour to bring themselves gradually to the
use of it in the coldest state, unless in cases of
gout, thenmatism, spasms, gall-stones; or indu-
rated viscera; and then some of the water,
which is kept on purpose by the pumper heated,
‘should be added to each dose.

The Durarioxn of the course should be regu:
lated by the nature of the disease, and the effects
of the water on the constitution. Those who
visit Cheltenhiam. for amusement, are satisfied
with drinking as much as relaxes the bhowels;
for two or three weeks: butinvalids in general
continue at Cheltenham three or four weeks
except in abstinate chronie cases, which require
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complete alteration of the habit; they are then
obliged to persevere in a moderate use of the wa-
ter for months, and sometimes for years, to get
their healthre-established. Itisa very common
practice, after these waters have acted power-
fully on the bowels for two or three weeks, to
take a short excursion to some neighbouring
town, or to drinkat the steel wells for a week or
two, and then return to the use of the aperient
waters,

When these waters, by improving digestion,
encrease the fat of the body, their continuance
is safe forany length of time, but when they
produce much emaciation, they should be re-
mitted for some weeks.

The waters should always be left off in a
gradual manner, to avoid the mischief that
might arise from full diet suddenly succeeding 2
course of depletion; and for the purpose of
a substitute many persons provide themselves
with Cheltenham salts, to take two or three
times a week in common water, when they
lcave the place. | 3



CHAP. VI,

SITUATION, ANALYSIS, AND PROPERTIES OF

THE SIMPLE CHALYBEATE WATERS.

These are often with great propriety called
steel wells, from their similarity of principles
to steel, which is also a carburet of iron, and
to distinguilé,h them from the aperient saline
waters, which are likewise called chalybeates,
by containing iron in combination with pur-
gative salts.|

Iron is a metal so universal in nature, that it
exists generally in the animal and vegetable
kingdoms, and in most colored earths, stones,
and sands. It is found inlarge quantities, uni-
formly blended with clayey and boggy soils, as

+ The word saline is often used in this treatise to distin-
guish the purging waters only, nlihqugh, properly speaking,
all chalybeates are saline, since ironis insoluble untilit is
coverted into a salt,
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well as abounding in the strata and veins of
craggy mountains. It is likewise combined with
sulphur in detached pieces of pyrites in many
clay lands, which we have described to be the
case with the saline spil of Cheltenham; at the
same time carbonic acid, the solvent of 1ron,
abounding every where in the bowels of the
earth, simple chalybeate waters are the most
common of all kinds of mineral springs.

But the carbovic acid escaping from these
waters, by its elasticity, they lose their irony
impregnations, and often become fit for domes-
tic use. All the house-pumps at Tunbridge
Wells are chalybeate, but are reduced by boil-
ing o the state of simple water. When pump-
ed on green tea in their cold state, they are
changed to a dark or purple color, but poured
on it, boiling hot, no such change takes place.
In like manner they lose their properties, by ex-
posure to the atmosphere, and by transportation
from one place to another, by the escape of this
volatile principle. :

ORIGINAL CHALYBEATE STPA.

This carbonated steel well, is situated in a
level meadow on the bank of the litile river
Chelt, about two hundred yards from Chelten-
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ham mill, and the same distance from the top
of the town. Itis ouly four feet deep, and the
proprietor was obliged to raise a mount of
earth, and a plantation of trees, to shelterit from
solar heat.®

There existed for many years, an open hole at
the side of a running stream, which contained
an iron water, that the country people resorted
to for disorders of the eyes; and the late Mr,
Cruikshanks traced the water by its ochry chan-
nels through a thicket of brush wood, a hundred
yards nearerits source, and established this well
in the year 1803; to which a pump-room was
immediately built, within fourteen yards of it

The water issues from a black gravelly soil,
under a yellow clay; and the supply is near a
hundred gallons an hour. Itis transparent, re-
sembling common water, with the smell and
taste of iron ; and like other simple chalybeates,
produces a brown staiu, and a greasy appear-
ance on the tumblers, and becomes turbid by
standing exposed to the air.

The temperature of the water from the pump
varied from 47° in November, to 60° in August,
in consequence of the superficial situation of
the well; and the specific gravity in May 1814,
was 1,024.

* The proprietor, Mr. Barret, has rendered the access to
this delightful spot extremely commodious.
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The author’s experiments upon the water in
May 1814, will serve to illustrate the com-
position of all the simple chalybeated waters* at

* 1. By exposing the water 24 hours to the atmos-
phere in an uncorked bottle, it changed nearly to the state of
common pump water, with a brownish deposit.

2. When placed over the fire, it emitted air bubbles, and
after boiling 12 minutes, deposited a brown powder; which
plainly indicated the escape of carbonic acid gas, and the
precipitation of iron.

3. Limewater rendered it milky; and sulphuric acid pro-
duced air bubbles, with an encrease of transparency, denoling
the carbonic acid to be considerable.

4. In two or three minutes, one drop of tincture of galls
turned a quart of it purple; and 5 drops of prussiate of
potash, with 5 of nitrous acid, turned a quart’ to a bluish co-
lor ; facts strongly indicating the minute division of matter,
by its impregnating so much water.  But these appearances
did not take place after the water was boiled, in consequence

of the loss of tron.

5. The solution of nitrate of silver produced a small white
flaky precipitate, which became bluish by exposure to the light;
and the acetate of lead produced a copious white precipitate,
soluble in acetous acid. These indicated the presence of

muriatic acid.
6. The acetate of barytes produced slight turbidness, denot-
ing some sulphuric acid,

7. Oxalate of ammonia produced copious white precipi-
tate, indicating the presence of lime,

8. Pure potash and pure ammonia, produced a white pre-
cipitate of magnesia,
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Cheltenham, which differ little from each otlier,
except in steadiness of character.

The proportion of these substances was next determined.

9. By evaporating, near the boiling point, one gallon of
water to (ryness, (41 grains of solid matter were obtained.

10. 'Ihis powder digested with 2 ounces of alcohol, was
filtered and dried at 2132, The alcohol having taken up muri-
ate of linie, and magnesia, the dried mass weighed only 40 ars.

11. The residue beig digested 24 heurs with'one ounée of
cold distilled water, was filtered and dried. The water
having taken up the muriate and sulphate of soda, the dried
residue weighed 25 grains. -

12. After boiling the residue a quarter of an hour in 28
ounces of distilled water, it was filtered and dried. Having
lost its selenite, it weighed 106 grains. ;

15. The undissolved residue was'nﬁydatcd, by exposure for
three weeks to the rays of the sun in a moist state. It did
not ceasé to effervesce, until it was saturated with 2 ounces of
distilled- vinegar, which took up all the magnesia and lime.
This filtered, dried, dissolved in muriatic acid, and precipis
tated by prussiate of potash, yielded about 7 grains of iron,

14. The spiritous solution which had passed the filter was
evaporated to dryness, and moistened with 12 drops of sul-
phuric acid.  This paste exposed to moderate heat, emitted
white fumes of muriatic acid; and, urged with strong heat,
yielded some lime. :

15. The watery solution, which had passed the filter, ex-
hibited, on evaporation, slender crystals on the surface of the
hot fluid, adhering to the sides of the bason, which being dri-
ed on bibulous paper, proved to be common salt.

16. The boiled solution; evaporated to dryness, by the tests
of baryte, pure potash, and ammonia, proved to be sulphate
of lime.
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This water has a gredt resemblance to that
at Tunbridge Wells, both in its chemical and
medical properties; but has not such a steady
character as the latter, which rises from great
profundity, with considerable force mto the
stone bason.

CAMBRAY CHALYBEATE SPA.

[t was first opened in the year 1807; and
the water having acquired a degree of celebrity,
a handsome building of ashler stone, with an
octagon pump-room and viranda have just
been erected, within 30 yards of the well.* It

The derial principles collected aver mercuty from a pint of
water immediately from the spring, were three eubic inches
of carbonic gas, whieli was absorbed by lime watey, leaviog.
iwo inches of atmospheric air in the graduated glass.

; Hence a Wine Gallon contains:
Grains.
Carbonate of iton sevsvsvensss 7 5
Muriates of lime and magnesia -+ 15 : 50
Muriate and sulphate of soda .. 24 : 00
Sulphate of lime ssse vavecanann 9: 00
Carbonate of magnesia and lime 8: 95

-y ot s

ot o4 Solid contents Gd-: 50
Carbonic acid gas sseees «ovavs 24 cubic inches.
* The proprietor, Mr. B. Jones, Las spured no expense in.
~fitting up this well,
W
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is situated mnear the bottom of the footpath,
leading from Cambray to the river Chelt, and
close ta the coach-road to Mr. Thompson’s
rides,

The well is dug about twelve feet deep,
through a brown clay to a bottom of darkish
stone gravel, from which the water ascends
to the heighth of three or four feet. The stone
lining of the well is incrusted with brown
othre, and the water has generally a shining
blue pellicle on its surface. '

The supply of water is extremely abundant ;
and it has a strong chalybeate taste, and smell;
but is mot perfectly transparent. The iron is
held in solution by a large proportion of car-
bonic acid, which escapes by exposure to the
atmosphere, orincrease of temperature, and the
iron is thereby depesited. Hence, in twenty-
four hours, itis reduced to the state of commmon
pump-water, with a turbidness and brown ap-
pearance at the botltom ; and the same circum-
stances occur from boiling it. The bottoms of
the glasses are stained brown, and their sides
have a greasy appearance.

A single drop of tincture of galls turned a
quart of water to a purple color; and all the
other tests produced exactly the same appear-
ances with this, as with the former water. In
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ADMINISTRATION OF THE SIMPLE CHALYBEATE
WATERS IN DISEASES.

TRON is the safest of all the metals in dis-
eases, and not even inferior to mercury as a
remedy. All its preparations corrugate the li-
ving fibre, as we perceive by their stypticity
in the mouth. In consequence of which, they
have a tendency to produce costiveness, and
are employed to restrain preternatural evacu-
ations, by censtringing the extreme vessels of
the system.

Irou braces the stomach, and improves di-
gestion, so as to increase the elasticity of the
muscular fibre, and excite the nervous energy,
by augmenting putrition. ~And by increasing

#the red particles, may be said to generate blood
i a double ratio. But Cheltenham waters dif-
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fuse the stimulus of iron more genetally over
the system, thau the metal taken in substance.
Aud both the carbonic acid and the cold water,
assist in stimulating the various emunctuories of
the body. Hence the general glow of heat, in=
crease of urine, and sometimes of perspirationy
which often succeed a dose of these chalybeates.
But the carbonated chalybeate waters are
more invigorating in proportion to the iron they’
contain, than is observeable from any artificial
and solid preparation of the metal, for the rea-
son, that the acid of the stomach dissolves but
a small part of ferruginous powder, and the re<
maining portion passes downwards without
entering the circulation, and thereby gives the
alvine evacuations a dark color. Whereas,
repeated doses of chalybeate waters do not de-
pend upon the fluids of the stomach for solution,
and seldom produce the same effects upon the
contents of the alimentary canal.®* Hence the
oxyd of iron, during its selution in the stomach,
is often accompanied with fetid eructations;
and by remaining in an undissolved state, is
apt to produce nausea, sense of weight, pain of

' Neither Tunbridge nor Cheltenham waters, discolor the
infestinal evacuations, accerding to the auther’s enquiries M
the subject.
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the stothach, and sometimes purgings, whick
seldom arise froma moderate dose of the springs.

Steel waters are INDICATED in chronic dis-
eases, accompanied with debility, and unatten-
ded with feverish symptoms, but more parti
- cularly in the two following.

In Debitity of the Digestive Organs, ats
tended with the usual symptoms of loss of
appetite, flatulencies, distention of the bowels,
acidity, and vomiting ; or in dyspeptic symp-
toms, accompanied with diseased mind, called

hypochondpriasis ; orin a debilitated state of the.

stomach and alimentary canal, from hard study,
or debauch, the steel waters will prove deci-
dedly useful ; especially, if an aperient medi-
cine, such as the waters of the saline well, or
an aloetic pill, be interposed once or twice a
week, to keep the body solutive during the time
of drinking the chalybeate.

In Debility of the Uterine Vessels, pmdu-.

cing obstructions, weaknesses, or sterility in
females, the steel water proves extremely bene-
ficial. It is sometimes employed in preterna-
tural evacuations of the uterws, to give strength
to the extremities of the debilitated vessels.
Steel waters are useful insome cases of chlorosis,
especially if they be accompanied with stimu-
lating remedies, and horse exercise.
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In Convalescent States of the Body, where
patients are recovering from. fevers, bilious at-
tacks, or other diseases where no visceral ob-
structions remain, steel waters will restore the
tone of the system, and prevent relapses. They
are therefore used in cases of decayed consti-
tution, from warm climate or free living. In
habitual fluxes, brought from the Tropics, they
will strengthen the intestinal fibres, and prove
gently restringent.

In Nervous Diseases, from relaxation or deli-
cacy of habit, such as hysterical disorders, pal-
pitations, terrors, lmaginary sensations, irre-
eularity and depression of spirit; or thosg of
the paralytic kind, connected with the state of
the brdin, such as tremors, and palsied limbs,
steel water will prove efficacious, in a great
number of instances. In Spasmodic Discases,
from preternatural irritability of the nervous
system, such as convulsions, St. Vitus's dance,
and epilepsy, a course of chalybeate water will
often prove beneficial.

In Chronic Inflammations of the Eyes, and
Eyelids, either scrophulous or otherwise, steel
water will be useful, both as an internal tonic,
and as a cooling restringent wash, externally
apphed.

Steel water is CONTRA-INDICATED in a oreat
number of diseases, particularly in some of
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those which receive most benefit from the pur.
ging waters of the other wells,

In {nflammatory Diseases, where the acfion
of the sanguiferous systein 1s increased, as in
fevers, hectic states of the body, paroxysms of
acute rheumatism, and gout, this water 18 not
a safe remedy. lu Visceral Obstructions, es-
pecially of ithe liver and spleen, it is a doubtful
remedy, It might restore the tone of the sto-
mach, but it wonld be liable to increase the or-
ganic obstruction, by its stimulus and astrin-
gency, when taken in a large quantity.

Iu Pelerminations of Blood to the head or
lungs, it should be prohibited; therefore, in ver-
tigo, constitntional headachs, and tendency to
apoplexy; orin inflammatory asthmas, dloughs,
and comsum ption, it wounld be dangerous (o in-
crease the circulation, or to generate blood by
steel water.

In Dropsics, it might act as a tonic, and gwe
vlgﬂr to the absorbents, but in most cases the.
quantity of astringeut {luid, would promote ac-
cumulation of water in the cavities. In Cal-
culous discuses, such as gall concretions, grﬂvel
and stone in the Eﬂ.ulrlm, the waters do not- -con-
tain sufficient corbonic acid and saline matter, to
counteract their astringent property. :

The Doses of the water of these wells have
such variable eflecis on different constitutions,




IN DISEASES. 103

3s to require time and experience to determine
the proportions. Steel waters sometimes pro-
duce purging on the first use, or when the bowels.
are loaded with bile ; but thisis a rare effect,
and ceases in a few days. These kind of wa-
ters are never intended to evacnate ; their meost
usnal and salutary operation upon the secretory
system is, to promote the flow of urine ; and,
when aecompanied with exercise in hot weas
ther, to excite perspiration: which effects arise
chiefly from the bulk of fluid and its coldness,
and in some measure from the stimulus of their
impregnations upon the habit. They may be
drank on the intermediate days, or even on the
same day, that the aperient waters of the other
wells are used, provided the disease requires a.
bracing remedy. |

As they are not strong chalybeates, the ge-
neral dose of water is well adjusted to the
powers of the constitution, and the use safer in
doubtful cases than a stronger water, but re-
quires a course of longer duration. Invalids
generally drink as copiously as their stomachs
and heads will permit, without disturbance:
But as a very small quantity will frequently
produce giddiness, flushing of the face, and
headach, or bring on nausea and distention of
the stomach, in some patients, it is proper to
begin with one of the smallest glasses, contain-

X
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iGg about a quarter or a third of a pint.  This
may be taken about eight or nine o’clock in the
morning, accompanied with half an hours
gentle exercise in the air, and repeated about
the middle of the day,

Inafew days, if the water has agreed with
the patient, three of the same glasses may be
taken at equal intervals; for it is better to re-
peat the number of doses, than to increase the
(uantity at a time. :

It is apt to lose its effect by habit; and
therefore in a week or two it may be increased
to half a pint.. The author has more than
once seen a full wine pint taken at a time, with-
out any other effect than eructation of wind ;
and has bimself drank three quarters of a pint
of the water three times a day, by way of ex-
periment, without any inconvenience. = But he
considers two wine pints of it drz_mk at three
times, to be sufficient for most constitutions,
and for every salutary purpose in any disease.
When it is drank at a distance from the well,
the bottle must be well stopped, and the cork
made to touch the water by screwing it in.
The bottle ought not to be heated by the hand,
or put into a warm place.

It has been a practice to dilute those chaly-
beate waters, which affect thehead by their loose
airs, with common pump-water; and to warm
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those, of such a cold temperature as to disagree
with weak stomachs, by placing a corked bottle,
containing the chalybeate, in a vessel of warm
water.* But the water of these wells will not
require dilution, nor increase of temperature at
any season, otherwise than by warming the
glasses at the fire, before the water is pumped
into them ; and will also be attended with no
risk of bursting bottles.

The duration of the course for drinking steel-
water generally extends from twenty to sixty
days, and longer when the disease proves ob-

stinate._

* Dr. Rutty, page 317, on Pyrmont waters, says, that put-
ting a bottle of water fresh from the well, and close corked,
into hot water, until it becomes milk warm, will not deprive
it of its iron, and will fit it for stownachs which eannot bear
the water cold.



CHAP. VIII.

AN HISTORICAL ARRANGEMENT OF BILIARY

DISEASES IN BRITAIN,

TO D.STINGUISH THOSE REQUIRING PURGING WATERS,

AS half the invalids who visit Cheltenham,
are afflicted with bilious disorders, contracted
cither by long residence in warm climates, or by
injurious treatment of their digestive organs,
they require particular consideration in this
treatise ; but its circumscribed limits, will only
admit of a cursory view of their history, for the
purpose of discriminating the species which re-
quire purging saline waters, in greatest abun-
dance.

Biliary diseases spontaneously divide them-
selves into two principal classes. Those which
depend upon an altered structure of the liver
or its appendages, and those which arise from a
particular state of the secretion; independent
of the secondary affections of the organs from
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pressure of contiguous parts, aud the commu-
nication of their diseases, occurying nearly as
often as the primary Ones.

Most bilious diseases proceed from colonial
heat; and when generated in cold climates, they
arise from a peculiar temperament of body,
from getting cold, from intemperance in eating
and drinking, and from irregular modes of life.
But they are most generally derived from the
burning heat of the solar rays, or the liquid fire
of the still; which is the reason that men are
more frequently affected with these complainte
than women.*

-

SEET-' ]iﬁ
DISEASES OF THE LIVER.

The immense size of the human liver, in pro-
portien to the bulk of the body, manifests its
great importance in the econow v of life; and the
peculiarity of its structure, ex plains the charac-
ter of its diseases. No organs aresofrequently
affected as those of the hepatic system; for not
only the large proportion: of debilitated blood

* The only !:mnptiuus to this proposition are,janndice.ﬁnd
gall stones, to which women are mest liable, from their seden-
tary Labits,
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received from all the abdominal viscera, but the
tardiness of its circulation, render the liver ex-
tremely liable to different inflammations, torpor,
anid congesfions. It much resembles the fe-
male breast, in many of its congestions, indu-
rations, inflammations, and abcesses. :

Its uncommon vascularity and softness of
texture, subject it to frequent injuries from ex-
ternal causes. Its size, situation, and eonti-
© guity to other vascular organs, occasion fre-
quent adhesions, and inflammations: and ren-
der it extremely difficult to distinguish, at all
times, between the diseases of the abdominal
and thoracic cavities.

So great is the influence of the liver over the
whole system, that there is scarcelya part which
does not sympathise with its affections, and
many comiplaints referred to other organs, take
origin in this gland.* Gout, apoplexy, hypo-
chondria, cholera, melena, hematemesis, dy-
sentery, and piles, are frequently associated with
diseased liver; and from the necessity of the
biliary secretion for the healthy actions of the
intestines and stomach, the hepatic and alimen-
tary organs reciprocally partake of each others
diseases. There is also a community of nerves

* Darwin observes, in the first vol. of Zoonomia, that the
effects of inebriation upon the liver is, to produce gout it
the feet,
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from the grand sympathetics, and a connection
of blood vessels, by the three great branches
of the celiac artery, distributed to the liver,
spleen, and stomach., But the connection IS
more immediate between the liver and spleen,
than with the liver and any other organ of the
system. The blood obstructed in either of
these viscera, renders the other tumid; and
their diseases, which are very similar, are com-
municated from one to the other. This con-
nection is remarkably conspicuous in lingering
intermittents, where they frequently become
tumid together, called ague cake* DBut the
spleen, not being an organ so essential to life as
the liver, can be increased to twice its natural
size, without greatly disturbing the process of
digestion, and its diseases are less fatal than
those of other internal organs.

Theliver, the largestviscus of the body, is move
frequently diseased than all the others: It is-
the well known source of nineteen dropsies out

* The unmortal Lord Nelson was under the author's care
when he arrived at Jamaica, after taking Fort Omoali on the
Spanish main. A severe intermittent fever produced tumefac-.
tion of the liver and spleen, which rendered his body as pro-
minent as that of a person in the last stage of dropsy; and he
did not recover until he was sent to England, soon after which
the ague and tumefaction of the whole belly gradually disap-
peared.,



160 ARRANGEMENT ANB HISTORY OF

of twenty. And it may be further subjoined,
that the deficiency of muscular fibres, (having
no other than those of its blood vessels,) and
diminutive proportion of nerves, in its sub-
stance, stamp it with a character of great in-
sensibility, which renders its diseases more la-
tent and insidious, than any others that invade
the human frame.

InrramyAaTIoNs of the liver are of the aente
and chrounic kinds, known among systematic
wiiters, by the name hepatitis, and in the East
Indies where they are endemial, by the common
denomination of liver complaint. This disease,
although very frequent in the West Indies, ishy
no means so prevalent as in the East, on ac-
count of the regular sea and land breezes, which:
cool the stmosphere of islands. = And, in all
probability, hepatitis would be equally uni-
versal in Guinea, which is hotter in most places
than the East Indies, if it were inhabited by
Europeans.*

* The diseases of Europeans in tropical countries are few
and uniform. The yellow fever prevails in the West Indies,
especially among strangers, on the seacoast, at all times of the
year. Inthe Eust Indies, hepatitis, and cholera merbus pre-
vailin the dry season, and the remittent fever and flux in the
rainy one. 'Fhe two former occur oftenest-among persons
whe undergo fatigue and exposure to the sun; but the latter

are by muel the most fatal. - The remains: of those diseases,
fill Cheltenham with bilious patients.
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Acure or Active InFLamumarion of theliver
resembles pleuarisy in the intensity of fever, and
pain of the side; and in severe colds bringing
it on, in the predisposed state of the organ. The
pain most commonly extends from the right
region of the liver, by the intervention of the
phrenic nerve in the diaphragm, to the shoulder
of the same side, and is accompanied with quick
pulse—heat—thirst—difficult respiration—dry
cough—and vomitings. Therighthypochondrium
is sometimes swelled, and painful to the touch,
and the patient lies with greatest ease on the
diseased side.—Suffusion of bile is observed
in the eyes—and the urine is highly colored—
dlthough real jaundice seldom attends the acute
state of the disease. Hemorrhagy frequently
occurs from the nose, especially when the pa-
tient has not been freely blooded. |

As the tumefaction of the liver arises from
increased action and dilatation of its vessels, it
is most frequently carried off by the secretions,
or artificial evacuatiens, and the gland returns
to its natural state;but the disease has greater
tendency to suppuration, than to any other kind
of termination, and is less disposed to gan-
grene than other phlegmonous inflammations,
The liver is found most frequently mortified in
the plague, and putrid diseases, where inflam-
matory symptoms seldom arise to great height.

b



162 ARRANGEMENT AND HISTORY OF

Crronic oR OBSCURE INFLAMMATION, the ge-
neral concomitant of indurated and obstructed
statesof the liver, is often induced withont active
inflammation, and is therefore attended with little
or no fever in the early stages ; alihnuﬂrh much
ﬂepends on the intensity and extent of the dis-
ease. Whether the liver be tntally or partially
affected, and whether the disease be in the cir-
cumference, or interior of the organ. The
liver, a net-work of blood and | ymphatic vessels,
favors the deposition of various kinds of dis-
eased matters into itséubstanm- according to the
specific action of the depnsmg vessels, and the
: gﬂneral dispumnon of the gland at the time. -
This 1s most cnmmr:mlf a ljmphatlc deposit,
which is at first local, while the rest of the
gla:nd continues in lts nalm al state, but induces
a degree of 1rr1tatmn or chronic mﬂammatmn,
wh:ch extends the {'IIEE:IHE, and occasions its
induration by mcreased depnsittnn but it ad-
vances slowly to suppuranan, from the natural.
:nsenmblhtf of the organ. When a great por<
tion of ‘the liver is schirrous, a slight degree of
fever, with a {'ulness and obtuse pain of the side,
take place, ‘often described, by patients, as a
numbness or wmghi of the part; but in a few
instances, the pain is felt on the left side of tile
body. If the concave part of the liver, ccm-
tiguous to the stnmach 'be dlseased vmmtmfrs_

-
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and disturbed digestion are liable to occur. In
the course of the disease, especially when the
right lobe is the seat, the liver may be felt |1El!"_£i
and ponderous, externally ; but if the left lobe,
which is equally liable to disease, be only affect-
ed, the margin of the liver cannot be felt. In
the beginning ofthedisorderthe liveris generally
situated high in the thorax, but in the progress
of the disease it contracts by absorption, and
descends so law, that the great margin can be
felt by the fingers, below the false ribs, in a
callous state. And it may be made to descend
two or three ﬁngurs breadth lower, by placing
the patient in a sedentary pﬂsture with the
bm]y alittle hent forward, and making him fetc I1
a deep inspiration, especially in the empty sta.t&
of the stomach, than when he is placed in the
horizontal pmltmn or with hts stomach dis-
tended, which are less favorable to the dis-
covery of diseases in the liver, hy external
examination.

An indurated state of theliver is perhaps one
of the most common diseases of the East I::d;es*
and often of such an indolent nature, that per-
sons are afflicted with it for many years to-
wet'her, witho ut knowing what their disorder is.
They complain at first of diminished appehte_
nausea—bitter taste of the mouth—low spirits,

. accompanied with foul tongue—_sallow com
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plexion—yellow eyes—and frequently -with ug-
easiness of the right side; which symptoms they
are apt to impute to a bilious habit ouly, but
by continuing in warm climates, the disease
proceeds to a fatal termination ; whereas in Eu-
rope, by careful living, and the occasional use
of evacpating remedies, those invalids may live
as long as if they had no such disease. In the
progress of the disorder, suppuration takes
place, and brings on hectic fever; or the enlarged
liver presses upon the bile ducts, and-occasions
jaundice. Sometimes, pressure on the thoracic
viscera injures the vital function ; at other times
it compresses the thoracic duct and large blood
vessels, so as to induce swelling of the lower
limbs, and a train of dangerous hydropic symp-
toms, which make their appearance in different
cavities. This schirrous state, which usually
proceeds to suppuration, has been known in
a few instances, to terminate in ulceration
and cancer.

Tae SUPPURATIVE STATE oF THE LIVER is a
frequent consequence of the former disease; but
itis likewise common for abcesses to be found
in the interior substance of the liver after death,
where patients never complained of pain of the
part during life, nor were suspected to have in-
ﬂamed livers.

“»
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Two cases, communicated by the author’s

brother to the medical society of London, were
published in the third volume of their memoirs.
A patient in Jamaica died of consnmption of
the lungs, where the liver was unexpectedly
found in a complete state of suppuration ; and a
woman died suddenly in labour, from the burst-
ing of an abcess in the liver: neither of which
diseases were known to have existed in that or-
gan before death.
- The mildest state of suppuration, where vo-
mice, (or small portions of matter form cysts
round themselves by pressure,) continue for the
mest part, for years, without molesting the ge-
neral system. When these become large ab-
scesses, they are apt to discharge themselves
into the nearest cavity, or bring on hectic fever
and jaundice, which rapidly destroy the patient.
But many such patients are sayed, by hepatic
flux supervening, and by the bursting of the ab-
cess 1nto the gall ducts or colon, or discharg-
ing itself externally by an opening in the pa-
rietes of the abdomen.

Although the different chmmc inflammations
of the liver do not prove umnedmteiy fatal, yet
they for the most part injure the digestive
powers, and oblige invalids to have recourse to
frequent means of depletion. Cheltenham wa-
leroperating as a diluent, facilitates the passage



160 ARRANGEMENT AND HISTORY OF

of the bile fronithe ducts, and lessens the febrile
action of the system. The waters of Bath,
which are also used as diluents, cannot be em-
ployed with the same freedom, in cases of great
irritation or hectic fever, like the neutral salts
dissolved in a large portion of cold water, from
the wells of Cheltenham. The Saline waters
will also act by their purgative properties, by
promoting absorption of diseased matter, and
emplying the bile ducts. They can also be
ade to co-operate with, or to succeed, the
use of mercury, in chronic inflammations of
the liver, where patients cannot always can-
tinue in the use of that powerful remedy. -

Torror ok ParavLysis of the vessels of the
liveris one of the most frequent bilious diseases
met within this country, and is geldom attended
with much inflammation or pain. Habits of
spirituous potation, ortheconstant ingurgitation
of any other powerful stimulus, destroy the
stomach, and change the structure of the liver
in a slow and gradual mamer.

Dram-drinking injures the liver more than it
does the stomach, from’ the latter possessing
greater power of sensibility and muscularity, to
recover its lost tone; besides nuwmerous absor-
bents pass from the stomach and intestines
througli theliver, whichin hard drinkers canvey
the stimuliis of alcohol in a direct manner toit;
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and thus the ancients enlanged the livers of
geese, by mixing spirits with their food, and,
hogs have acquired swelled livers, by feed-
ing on brewer’s grains. The author was lately,
called to two farmers, who died of the con-
sequences of hepatitis, from drinking largely of
home-brewed ale only, which was little stron-
ger than good table beer. One of them drank
ten or eleven quarts daily, producing con-
tinued slight inebriation for several years to-,
gether, but had scarcely ever tasted spirituous
liguors.

In all these cases of the continued use of un-
natural stimulants, although the liver may fre-
quently escape from schirrns, yet it becomes,
debilitated, and secretes less bile, the duets get
thi-ﬂk and contracted, and the bileis transmitted.
in diminished quantity, orin viscid state, to.
the alimentary canal. Langor—nausea_dimi-.
nished ap_petite_indig’ﬂslinn-_ﬁtluess of the re-
gion of the liver—sallow conplexion—heavy.
eyes—and constipated bowels succeed; and are,
too often followed by marasmus, schirrus, and.
dropsy. Gouty persons are also subject to pa-
ralysis of the liver, in the absence of the inflam-
matory paroxysms. | ]

In like manner, long residence in tropical
climates, occasions the paralysis of the branches
of the porta, so ofien found among the visitors
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at Cheltenham. It is evident, that a rapid Se-
cretion of bile long continued, like other pro-
fuse evacuations, must weaken the vessels of
the liver by repeated action, as well as by ex-
cess of the discharge, and produce a permanent
predisposition to derangements of thealimentary
functions. Hence, it is not uncommon for in-
valids, after they arrive from the tropics, to be
troubled with bilious symptoms, from the want
of their accustomed stimulants, viz. atmospheric
heat, and high seasoned dishes, without our
being able to discover any orgauic disease, ex-
cept a paralytic state of the liver; manifested by
corporal debility, and mental langor, and by a
train of dyspeptic symptoms. :

In the same way, continued anxiety. grief, or
other depressing passions, which diminish the
velocity of circulation, debilitate the hepatic
system, and produce a train of torpid actions.

ConcEstioNs oF FLUIDs are common occur-
rences in the liver, although they do not always
disturb the functions of the organ. Sudden de-
rivations of blood to the liver—torpor in the
branches of the porta—diminished proportion
of its secretion—or a viscid state of the bile, are
liable to produce accumulations of fluids within
the vessels of the liver, or depositions into its
parenchymatous substance; and that such
states frequently exist, independent of inflam-
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mation, comes within general experience, and
is amply confirmed by dissections.

Sanguineous congestions are most common.
No organ receives such different proportions of:
blood, and has a structure so much adapted to
~ these congestions, as the liver. The area of the:
hepatic veins which carry away the blood, be-.
ing so mmuch smaller than that of the vessels
which supply it, that we often find free living—
lingering intermittents_transferred gout_sup-
pressed evacuations_and repelled eruptions—
producing fuloess, and uneasiness of the epigas-
tric, and hypochondriac regions, and at times,
rendering them tumid externally ;* and this is
the reason that discharges of blood by the
heemorrhoidal vessels, (which are distant bran-
- ches of the vena porta,) and that diarrheeas, are
so frequently critical in diseases of the organ.

. Serous congestions are not uncommon, The
substance of the liver is often found in a soft,
and @dematous state, which sometimes termi-
nates in ascites. A case lately occurred to the
author, of a female attacked with fever, and
pain of the right side, who passed several whole

* The liver is often found om dissection, tumid, soft, and
dark colored, in scorbutic patients, putrid fevers, and in
those who have died with delatations in the right auricle of
the heart.

z
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hydatids by stool, which recovered her entirely
froma the deranged functions of the liver.

- Bilious congestions are often found diffused
in the substance of the liver, and the pori biliari,
and the roots of the hepatic duct gorged with l
bile; hence the numerous cases of small gall-
tones found in the substance of the liver, and
impacted inthe duct near its origin. They are
sometimes found in great masses destroying the
sitbstance of the liver.

Lymphatic congestions are found in the liver,
of different kinds. 'The organ abundantly sup-
plied with lymphatic vessels, the lymph is often
deposited, and concreted_hence the many
instances of hard tumors, and of tubercles,
found in the liver upon dissection, particularly
of scrofulous patients.

Besides these general affections, which dis-
organise the hepatic system, an infinite num-
ber of depositions, and local lesions, are found
upon the dissection of bodies, in the liver and
gall ducts, which afford no discriminating
symptoms, to indicate their existence in the
living body.

Various Tubercles, of a firm circumseribed
nature, are found in the substance of the liver,
which although small at first, by an inherent
growth form large masses, and supplant the na-
tural structure of the gland. One species, of 2
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brown or yellow selid matter, is exiremely
common in hard drinkers. .1t is found, from
the size of a millet seed, to that of a hazel nut,
occupying the whole mass of the liver by its
numbers, so as to occasion a degree of indu-
ration, which has a resemblance to the schirrus
of the organ. Another tubercle of a white color,
at times as large as a chesnat, produces a still
greater resemblance to the true schirrus of that
gland.—And scrophulous tubercles, like those of
the lungs, in size, appearance, and structure,
but mere diffused through the substance of the
liver than the other species, are often of
a fungous nature, and containing pus. None
of those are attended with much pain, but they
inducea state of chronic inflammation—sallow
complexion—and frequenily a degree of perma-
nent jaundice, by pressing on the biliary vessels.

Numerous other productions and malforma-
tions, are recorded by writers on morbid a,,na-;
tomy, which cannot be considered in a treatise
of this kind.*

*The following are the principal ones, o ey
Stones—and cancers in the substance of the liver. RBo-
nelé sepulchretum, an. 1700, tom. 2. sec. 17. Frequently a
flaccid —eedematous, structure of the liver—dropsical hyda-
tids—worms—and pelypi. init. Bianchi Historia Hepativa,
1725, tom. 1. part 2. ¢. xi. The liver swelled—greatly con.
tracted—covered with white scabs— Lieutaud Historia Med;-
ca, 1767, tom, 1, sect. vi. The liver as if boiled—extending
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ThLe constitutions of patients nsually afflicted
with torpor, or congestion of the liver, not be-
ingable to bear thelancet, or violent evacuations,
and the sensation of fulness in the hepatic sys-
tem, snggesting the necessity of a purging plan,
they generally find their way to Cheltenham, for
the henefit of the waters and climate. The
Saline waters drank daily, or three or four
times a weck, will remove plethora and ful-
ness, from the hepatic organs, and at the same
time free the stomach from states of distention,
which must aggravate the complaiut, and press
the liver upwards, to the detriment of the vital
organs in the thorax.

But in all these diseases, as well as in chro-
nic inflammations of the liver, exercise in the

to the left side—frequently displaced—adhering to neighkour-
ing orzans—deeply subdivided—double—gorged with steato-
matous mal.;,ar—;;a.nﬂ containing white schirri.  The eall blad-
der wanting—its coats thickened—remarkably thin—contract-
ed— dilated—distended with bile—and ofien containing cal-
culi. Morgagni, 1769, Epist. 3, 7, 22, 24, 20, 30, 39, 47,
48, 57. The coats of the liver cartilaginous—its substance
aul‘t—-hnrd—ruptumd—uluraled——cmntaining cysts of earth—
tubercles of the common—large white—soft brown--and
scrofulous kinds, The gall bladder wanling—containing hy-
datids—its coats adhering to other organs —boney—schirrous
—the coats obliterated—dilated —and ulcerated inter nally:
Baillie's Morbid Anatomy, 1809 The circumscribed or
white tubercle—the diffused or scrofulous tubercle—Dr.
Farre, 1812. ;
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air sheuld be joined to a course of the waters,
which will invigorate the habit, promote the
absorption of fluid, or indurated matter in the
substance of the organ, and expel the stagnant
fluids that obstruct the biliary passages. The
hepatic vessels in their soundest state, are of 50
torpid a nature, that respiration and the action
of the abdominal museles, are essential to the
circulation of the blood through them, as well
as for the passage of bile through the inert and
passive gall dacts; how much greater then, is
“the necessity of muscular movements, when the
torpor is increased by diseases? The author
considers exercise on horseback, which agit:tes
both the museles, and internal vicera of the
trunk of the body, to be the most effectual of all
cemedies, that can be conjoined with Chelten-
ham water, for paralysis, states of congestion
in-the vessels of the liver, and depositions inte

its substance.

SECT. II.

DISEASES WATH A DERANGED STATE OF
THE BILE.
Besides the diseases arising from a morbid

change of structure in the liver---numerous
others depend npon the derangement of its se-

cretions.
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Bile is a fluaid so readily soluble in water, and
%0 easily coagulated by acids or alcohol, that
physiologists have been able to ascertain its na-
ture by chemical analysis: in its usual state,
passing iuto the intestinal canal, it is a viscid
green fluid, which consists of water, biliary mat-
ter, and alkaline salts, with some mucus from the
gall bladder; and it possesses a bitter, antiseptic,
and soapy property.* Some authors have like-
wise consigned it a share in the nutritious pro-
cess, by separating the chylous from the faecu-
lent matters of the alimentary canal; for without
doubt, the biliary matter imparts the chief dark-
ness to the contents of the lower partof the tube,
and not to the chyle. But the most important
use of the bile, is, to stimulate the bowels to
perform their peristaltic wotion ; absolately ne-
cessay for digestion, and for carrying the food
regularly through the body. It is not however
a strong stimulant 1o the alimentary organs in
their sound state. The author administered in
several cases, from 25 to 35 grains of bile, (taken
from the human subject and oxen) made into
pills. This never produced more than one laxa-
tive evacuation, except in one patient, who,
during the hot season being in a feverish habit

* Berzeling on Animal Fluids 2. vol. Annals of Phylosophy,

says, bile contains no resin, but a peculiarly bitter substance
soluble in water, and alcolel, -
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of body, was considerably purged by a dose of
that strength. Neither does bile stimulate the
vital organs, or other parts of the animal body,
than the alimentary canal. On the contrary,
when the blood is saturated with bile in cases
of jaundice, the pulse becomes slow, and the
moving powers torpid. Inlike manner, when
a patient lives long enough to be completely
jaundiced, he generally recovers from the yel-
low fever in the West Indies.

Symptoms indicating derangement of the
biliary secretion, attend almost all diseases of
the alimentary organs, either from the super-
abundance, deficiency, obstruction, or vitiation
- of the fluid. |

DisrAsEs WITH INCREASED FLow ofF Bire.

- This is the consequence of coutinued atmos-
pheric heat, or of vascular irritation in the liver.
Bileis naturally secreted in ereater abundance
than any other fluid of the human body, ex-
cept the urine and perspiration. Butin cases
where the circulation of blood is greatly khur-
ried, especially through the liver, the bile will
at times pass from the ducts in a full stream,
and in a thin crude state. The author has seen
more than a quarter of a pint of bile, vomited
every half hour for days together, in fever, at
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the time the patient could retain no drink upon
his stomach five minutes. In most cases of in-
creased secretion, and without fever, the ali-
mentary organs becoming surcharged with bile,
have their functions greatly disturbed. The
body is sometimes constipated, but for the most
part the alvine discharges are inereased, and
of a dark color. The blood in these cases is
liable to be saturated with bile, and the nume-
rous absotbent vessels in the liver and gall
bladder, transmit it to the serum of the blood,
which tinges the eyes, skin, and urinary secre-
tion more or less yellow.

A BiL10US STATE OF THE STOMACH is one of
the most common effects of superabundaat bile.
On passing rapidly into the duodenum, great
part must be regurgitated into the stomach, since
the opening of the common duct is within a few
inches of the lower orifice of that organ; and
we have likewise reason to believe, that copious
discharges of thin bile, stimulate the duodenum
to contract, which must force bile into the sto-
mach, particularly in the morning, when the
stomach is empty, and the gall-bladder sur-
charged with the secretion.

Bile collected in unusual quantity in the sto-
mach, induces the following dyspeptic symp-
toms: Loss of appetite—nausea_flatulence—
foul tongue—Dbitter taste of the meuth—thirst—-
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tendency to vomit—fulness of the E})ig@tl‘iﬂ re-
gion_pain of the stomach_low spirits_frequent-
ly heaviness and bilious turgescence of the
eyes_and scanty high-colored urine. Bile is so
abundant in hot climates, as to be ejected both
upwards and downwards, without any exist-
ing disease. The anthor has known numerous
instances of people in Jamaica, who were ob-
liged to take thejuice of oneor two large oranges
every morning on first waking, to neutralize
and carry off the bile. It also forms a neutral
salt with the acid of the stomach, when super-
abundant, and occasions frequent green stools,
particularly observable in children during the
lactescent period. Biliary matter not entering
the circulation, the contents of the alimentary
canal become dark, in proportion to the abun-
dance of bile and acid in them, so that we pos-
sess the means of ascertaining both the state of
the biliary secretion, and of the stomach at the
same time, by attending to the appearances of
the alvine discharge.

Cheltenham waters are more serviceable in re-
moving the excess of bile from the stomach than
most other remedies, but they ought to be
drank in small doses, that it may be able to re-
tain them. There will be frequent occasion to
take the water warm in this state of the stomach,
otherwise it might be rejected, and much yomit-

B B
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ing should never be encouraged, as in all cases
of redundant bile, the proper exit is downwards,

Sick Heap-Acu, accompanied with bilious
vomitings is a disease often met with in medical
practice, but has only been lately noticed as
idiopathic by Dr. Fothergill.* It appears to
arise from a periodical accumulation of bile,
and the author has had several patients of bili-
ous habits labouring under the disease, after
long residence in the West Indies.  Violent
head-achs return every three or four weeks, af-
fecting the eyes almost to blindness, accompa-
nied with sickness of the stomach and generally
with vormitings of bile, which continue from one
{o three days. Females, who are the principal
sufferers bring it on, or render the. paroxysms
more severe, by fatigue, costive bowels, and
irregular modes of life, particularly on the ap-
proach of the monthly periods.

" This habitual disease is difficult to cure, but
receives benefit from emetics, and laxative me-
dicines, administered before, or in the beginning
of the paroxysm. The author has lately seen
several patients derive advantage from the use
of the waters in this disease.

CuoLera Mograus, the autumnal epidemie
of Europe, is a notorious instance of redundant

* The posthumous works of Dr. Fothergill, published by
Dr, Letsome in 1803, page 219, vol. I11. "
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bile, and often of a diseased nature. Itattacks
the constitution excited by summer heat, with
sudden loss of strength, fever, and bilious vo-
mitting. The peristaltic motion of the intes-
tines, which naturally proceeds from the sto-
mach downwards, is at times inverted through
the whole canal, so that its contents are return-
ed upwards ; but at other times it is attended
with purgings. Although in Britain this is
commonly a mild disease, yet it sometimes is
extremely violent, attended with spasms in the
calves of the legs, and a feeble contracted pulse,
which has been known to terminate in dysen-
tery or jaundice, and even to kill the patient in
two or three days.

Cheltenham water cannot be used in this
acute disease; indeed, in every case of inverted
intestinal motion, bulky nauseating remedies,
which increase the exertions of the stomach,
should be avoided.

Birvious DiarrHEA, 18 another instance of
redundant bile. Nausea.—foul tongue—Dbitter
taste of the mouth—and frequent alvine dejec-
tions take place, without gripes or fever. Spon-
taneous diarrhea 1s most commonly an effort of
nature to carry off superabundant bile, or to ef-
fect the crisis of other diseases.

Small portions of Cheltenham waters may
be useful in many cages of diarrhea, to expedite
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the removal of bile from the system, but it will
be more so when employed as a previous step
to checking the disease, by opium orastringent
medicines. Bilious ' patients, however, can
seldom bear violent purging, and the author
has known a single copious evacuation of bile,
produce a great degree of langor, in the ad-
vanced period of life,

Dysentry. Sanguineous flux is so greatly
connected with excess of bile, that it common-
ly occurs in climates which produce violent bi-
lious diseases, and in Europe in camps and
fleets, in the autumn of the year, when bilious
diseases are most prevalent. Itis often attend-
ed with a morbid condition of the liver, but we
cannot consider the state of the biliary system
as the cause of a disease propagated by conta-
gion, although it undoubtedly disposes to its
attack.

The chronic state of the disease is frequently
brought from abroad. The acute symptoms of
fever—gripes—tenesmus—_and sanguineous de-
jections having subsided, irritability, or ulcera-
tion of the large intestines with frequent mu-.
cous evacuations, continue for months, or even
years, until patients resemble walking skeletons.

The intestines not being able to clear them-
selves, tenesmus, a principal symptom of this
disease, takes place, which renders the occasi-

-
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onal use of laxatives, particularly of neutral
salts, necessary to clear the upper part of the
intestinal canal, and to increase the secretion
from the glands, without gripes ; but the steel
waters will be more likely to remove the mor-
bid irritability of intestines, in habitual fluxes,

Birious FEvERs, .the scourge of  tropical
countries, are attended with vomitings, and
jaundice, from excess of bile, and they now
and then occur in Britain in the autumn of the
year, after a sultry season. But it does not
appear to the author, that they arise from an
acrid state of the bile, so much as from a mor-
bid irritability of the alimentary organs, which
had taken place in them, previous to the vomit-
ing. The appearance usually ascribed to acrid
and putrid bile, in these diseases, must there-
fore be imputed to the state of the alimentary
tube and liver ; and at the same time to the
febrile condition of the body, increasing the
flow of bile, which becomes putrid by increased
heat, like any other fluid detained in an inflam-
ed part,

Medical practice in tropical countries, where
fevers are always attended with excess of bile,
cousists almost entirely in the free use of hitter
laxative drinks, to remove bile, and allay the
febrile action of the system. The author had
seventy patienis every day under his care, in
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Antigua. Hospital in the West Indies, who were
either afflicted with Bilious fever, or dysentery,
and as their stomachs could retain nothing so-
lid for a minute, he followed the practice of that
hospital, which was to give them, indiscrimi-
nately, as much cold water, wherein a log of
guassia wood had been steeped, as they could
use. The effects of that portion of the bitter
laxative, which remained wpon their stomach,
were to wash away the bile, and to invigorate
the habit, sinking under the fatigue of perpe-
tual vomiting.

In like manner the practice of the ancients
in Europe, was, to give large draughts of cold
water to check the vomitings of intermittent
fevers, The author has always found cold wa-
ter, corrected by a bit of toasted bread, to be
one of the most useful drinks in bilious vomi-
tings of every kind.  Although Cheltenham wa-
ter cannot be administered in acute fevers,
these facts sufficiently prove its utility in fever-
ish states of the body, accompanied with ex-
cess of bile, in this climate; but it must always
be keptin mind, that smaller portions of pur-
gatives, will operate upon the bowels which
are irritable, and where bile is redundant, than
in most other cases.

'
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DISEASES WITH DIMINISHED FLOW OF DILE.

Diminished secretion of bile is as much the
consequences of colduess of climates, as its in-
creased flow is of their heat, and its deficiency
is not a less frequent concomitant of disease.

The secretion may be lessened by diseases
occupying the place of the secreting vessels in
the liver. as happens in its schirrous and sup-
purative states ; by debility and torpor of the
hepatic vessels, from the habitual use of mternal
stimulants ; or from long residence under a
vertical sun; which states of the body have
already been considered, .

It may likewise be lessened by a sympatlie-
tic action between the gastric and hepatic sys-
tems, from their mutual subserviency to the
nutritive process. And also by general torpor,
diminishing the circulation of the blood, in the
melancholic, and chlorotic temperaments,

Any of these causes may diminish the secre-
tion of bile or render it viscid, which will de-
prive the alimentary organs of their due propor-
tion of natural stimulus, and pccasion diseased
action of the system. | e

Dysrersia.  Indigestion is at different times
combined both with a redundant, and a defi-
cient flow of bile. But the dyspepsia of this
counfry is most frequently attended with the
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~ latter sfate ; since costiveness, from diminish-
ed peristaltic motion, is the most usual symp-
tom accompanying it.

It is never long confined to the digestive or-
rans; the liver and its secretions are brought
into consent. The bile becomes deficient, or
flows irregularly. The relative sitvation of the
organs subservient to nutrition, is admirably
contrived by nature, The bile collected in the
gall-bladder during the empty state of the sto-
mach and duodenum, is forced from it when
they are distended, at the precise time it is
wanted for the digestion of a full meal. In like
manner different states of distention constantly
occurring in the stomach, and fransverse arch
of the colon, from disengagement of flatus in
dyspepsia, produce such different degrees of
of pressureon the liver, and its excretory chan-
nels, that the body is sometimes purged, al-
though for the most part costive; and the eva-
cuations artificially procured, are frequently
frothy, greasy, and of grey appearance.

Cheltenham waters are more used for states
of indigestion, than for any other diseases, and
generally with the happiest effects. They en-
crease the peristaltic motion, and solicit a flow
of bile, while at the same time they strengthen
the stomach, and remove the feeculent part of
the food; the consequences are, that invalids
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seldom drink them ten days together, without
experiencing some improvement of appetite.
Nausea and vomiting are alse powerful stimu-
lants of the liver and ducts, hence the improve-
ment of the appetite and healthy action of the
biliary systenr, which take place from sea sick-
ness.

HypocaoNpria. The hypochondriac dis-
ease is another state of dyspepsia, accompanied
with dejection of mind, and diminished flow of
bile. It occurs most frequently in the melan-
cholic temperament, which is characterized by
general torpor, sluggish secretion, and costive
bowels. -

- But stomach complaints scarcely ever arrive
at great height, in any state of the constitution,
without affecting the mind. Hence flatulency
— distention—acidity—costiveness__wakefulness
—and erratic pains about the ribs, are usually
accompanied by langor and a melancholic
state of mind, turned inwards upon the bodily
sensations. The immense volume of air extri-
cated from a small portion of food in dyspeptic
diseases; by distending the great arch of the
colon, produces so much uneasiness, that it
often increases the alarms of the patient about
the nature of his disease. No doubt a lax and
flaccid belly, and a clean tongue, always afford
€ C
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the best presages, in diseases of the trunk of
the body.

The intimate connection subsisting between
body and mind, is in nothing more remarkable

than in the effects of the depressing passions

upon the stomach and liver. Bad news will
instantly remove the keenest appetite, and pro-
duce a pain of the stomach ; while grief dimi-
nishes the low of bile as suddenlyas a paroxysm
of anuer increases it. Many persons find their
way to Cheltenham with the nervons: system
deranged, and the mind depressed from uppros-
perous affairs, or loss of friends: Dyspepsia,
the consequence of this disease, reacts uponthe
sensorinm, and disorganises the biliary system.
. As hypochoudria is often attended with ful-
ness of habit, and with viscid or deficient bile,
gentle evacuating remedies, become as neces-
gary for the cure, as tonic ones. Hence the
astonishing number of patients who receive re-
liefin this disease from Cheltenham water, con-
joined with exercise on horseback, and with
novelty of scenery in the place.

Man1a occurs most frequently in the melan-
cholic tewperament. A dark complexion,
with dark or black hair, and a costive state of
the bowels, characterize the constitutions of
two thirds of insane persons.
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The conuection of this disease with a peculiar
state of the liver, which constitutes part of the
heredifary disposition to it, is confirmed by the
great number of diarrheas, and dysenteries, su-
pervening to madness; by hemorrhoidal dis-
charges of preceding convalescence; and by
the general utility of drastic purges and emetics,
in curing the disease.* But we cannot consi-
der Cheltenham water as at all applicable toany
state of mania.

Curorosis, a morbid irritability, which dis-
turbs the healthy actions of every part of the
female constitution, between the ages of 17 and
95, is accompanied with deficiency of bile, from
languid circulationin the liver.t To avoid the
mischief that might arise from mistaking the
disease for a jaundiced state of the body, it
must be observed, that there are no appearaunces
ofabsorbed bile in the eyes or urine. The green
hue and paleness of the skin, depend upon a
paucity of red globules in the blood ; which im-
perfect state of sanguification is greatly in-
creased by defect of bile in the intestinal canal.

The general weakness and inactivity of the

* Vide Haslam's valuable Observations on Madness, 2d
Edition, 1800.

t+ *“Those persons who secrete least bile, have a sangui-
neous complexion, soft hair, and lax fibre, in whom the san-
guific powers are weak, as in chlorotic females.”—Dr, Sauuders
on the Liver, p. 101,
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system, together with the dyspeptic and cde.
matous symptoms which attend the disease, in-
dicate the employment of the most powerful
tonics, in preference to purging waters; but
there are not wanting instances of chlorotic
patients deriving benefit from the salubrity of
the climate, and the occasional use of the wa-
ters of Cheltenham,

Diseases wiTH OBSTRUCTED BILE.

Interruption of the bile in its passage from
the liver to the intestines, occurs more frequent-
ly in Britain, than in tropical climates, most
probably from greater viscidity of bile. Be-
sides the train of dyspeptic symptoms, which
depend upon deficiency of bile in the alimen-
tary canal, another set takes place, from its
absorption into the blood.

- We judge of the absorption of bile mtﬂ the
circulation, by the yellow color of the eyes and
skin. But this is pot at all times, and in every
part of the body the same, In jaundice it is
discovered chiefly in the eyes and face. In
febrile diseases it is more in the skin of the
body ; and in some cases it appears in irregular
tints, interspersed over different parts of the
surface. But in general it is first discovered

{inging the serum of the blood in the white
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guanics of the eyes, and passing from the system
in the transparent urine.

The following diseases are motorious in-
stances of obstructed bile; and it is remarkable,
that the same cause should produce such dif-
ferent sets of symptoms, at different times.

Garn Stones passing the ducts, occasion
more violent symptoms than those of jaundice,
and are sometimes attended with a feverish
habit of body, but with no great yellowness of
the skin, until the stone has come away.

The author has seen some instances of a
chronic state of this disease, where the patient
had ill health, and the concretions remained
quiescent for several years. The symptoms of
dlyspepsia—fulness at the region of the stomach
—uneasiness when it was empty_irregular
bowels_dark sediment in the urine—and sallow
complexion, were ascribed to a bilious consti-
tution, but terminated suddenly by passing gall
stones, with paroxysms of pain and spasm.

When biliary concretions are entering the
intestines, there generally occurs a deep seat-
ed pain, darting from the pit of the stomach
to the back boue, and sometimes extending to
the right shoulder and arm., The ducts are
not very sensible, and admit of so much dila-
tation, as now and then to permit a stone to

pass, as large as a pigeon’s egg, the pain iy
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generally felt at the narrow aud less dilatable
opening of the common duct, between the irrita-
ble coats of the duodenum. It is therefore often
so intense as to bring the whole system iato
sympathy, which endeavours, by repeated pa-
roxysms like those of parturition, forcibly to
expel the foreign body ; so that vomitings
_hiccup—chilly fits—contracied pulse—and
convulsions—sometimes succeed.

In a few days, when those symptoms sud-
.dEt]l}f disappear, a small, soft concretion, per-*
haps no bigger than a pea, and often of a
white color, or with a bilious tinge, may be found
in the alyvinecvacuations, by passing them with
water through a sieve. Sometimes granules,
like indurated bile pass, and other times a soft
brown substance like'calcareous matter, by the
alvine evacuations. Butasin mostcases the gall
bladder contains others, the disease is very
apt to return after a time.

G ali-stones sometimes have been discovered
by dissections, filling the gall bladder, and the
substance of the liver likewise, which were
not knownto have existed during life. They
are as common in this climate as urinary cal-
culi, and are seldom found in the hepatic
ducts, where the bileis thin, but mostly in the
common duct, where it is viscid. Some of the
calculi are formed in thirated rays, of different
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colors; but however they differ in hardness,
shape, color, and size, there is no essential dif:
ference intheir nature. They areall bitter, and
consist of crystalline layeys formed on a nu-
cleus of bile ; they dissolve in the sawe flyids,
most of them inflame, and a great number swim
in water, A viscid state of the bile from cold
or inactivity, favors thewr production, Hence
they are extremely abundaunt in the gall blad-
ders of horned cattle, between the months of
November and March, when the season is
cold, and the caftle confined to the stall.
Cheltenham water can be of little seryvice iu
the painful paroxysm of passing gall-stones.
Relaxants, of the most powerful nature, are ge-
nerally resorted to. Butin chronic eases, they
may be drank with as much success, as a,njr
_rem*ﬁd y whatever, with a view to p;‘{lmqte_their
dissolntion, but more especially to facilitate
their passage from the hi'_]iary channels, and
to obviate distention of the abdomen, with
other dyspeptic symptoms, which always at-
tend obstructed bile. 1
Jaunpice is not a disease of the bile, and
seldom of the liver. Its occasional occurrence
from parox ysmsof passion or h}stena, has been
explained by spasmodic contraction of the com-
mon duct ; from dram drinking, by thickening
of its coalts ; from enlargement of the liver, by its
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pressing on the gall ducts, and in early infancy
from mucous fluids choaking the mouth of the
duct.* But four times ont of six its occurrence
in the progress of life, arises from bifiary concre-
tions obstructing the gall ducts. Tt is there-
fore seldom fatal, when the glandular viscera
are sound ; but when schirrosities of the pan-
creas or liver produce jaundice, dropsy is liable
to supervene. There are many instances of
jaundice, happening with a pervious state of the
ducts, and the patient not at all costive. In
the bilious and yellow fever, the bile is secreted
so profusely, that the area of the excretory
channels seem hardly sufficient to permit its
free passage to the intestines.

A variety of character no doubt arises from
these different causes, but the most common
symptoms in the alimentary organs, are a deep
seated pain in the epigastric region, which pa-
tients at times describe as a faintishness, and
sinking at their stomach ; and at other times,

* The jaundice so frequently occurring immediately after
birth, is so littlé of a disease, that it disappears spontaneously,
or by the administration of purgatives, in a few days. And
the author considers it as arising from the sudden change in
the distribution of blood, by the division of the umbilical
chord. The excess of bile and copious green stools, natural
to the early part of the infant period, is owing to the over=
proportioned liver, and velocity of the circulation.
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as an excruciating pain extending to the back
bone, and down the abdomen, without much
alteration of the pulse from its natural -ata.te_-
Since neither the liv er, g eall- bladder, nor ducts,
are irritable organs, the cause of the pain has
been explained, by -::a1cul1 distending the com-
mon duct at its oblique entrance, between the
irritable coats of the duodenum ; but it is a re-
markable fact, that the pain is generally felt at
the pitof the stomach, although the opening of
the common duct into the duodenum is con-
siderably to the right side of it. The deficiency

of bile in the intestines occasions a great variety
of dy:peptic wmptums, and when the obstruc-
tion of thE duct is complete, an obstinate cos-
1“’&1’1&‘55 with white or clay-colored evacuations,
take pIace‘ but many [cases have occurled
to the author, ﬂfjaundtce -.uthnut any 1ppem—
ances ﬂfnhstl ucted dm_t.smr t,ﬂnbtl[]ﬂted bowels;
the aiwne eva{:uatmns Buwever were general-
Iy white or grey, and the urine hizh colored.
The ‘symptoms from the absorption of bile, are,
general torpor_loss of strength—low Rpll"ltS—-
slow pulse_yellow E}ES and skm_.red colored
urme_tenderneqaﬁptﬁ n on pressmw the epigas-
tric regmn_..mmmﬂar erulptmm and ltchmgs of
the skm_nnd the appearauce of bile in all lhe
secretions, except the mlﬂ.

D D
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The best remedies are emetics, to accelerate
ike circulationin the liver, and force the biliary
passages by compression and percussion ; but
purgatives are also necessary, to stimulate the
intestines to discharge their fluids. Chelten-
ham water will answer this indication, and by
its attenuating properties, help to dissolve the
obstructing cause; but it will more effectual-
ly relax the ducts when taken warm, than inits
cold state.

Diseases with VitiaTep BiILE.

The enthusiasm of ancient Physicians, in as-
eribing malignant fevers, vomitings, colics, and

fluxes, te acrid and black bile, was very gene-

ral. But most modern ones, consider these
diseases to arige from a morbid condition of
the solids ; and ascribe the vitiated appearance
of the Dbile, to the escape of blood from debi-
litated vessels, in putrid states of the bedy, or
to the union of carbonaceous matters with the
bile, in the alimentary canal.

The bile in its natural state is an antiseptic,
which obviates the tendency of the aliment to
- run into the putrefactive fermentation ; and the
blood saturated with Dbile, for years together,
in cases of jaundice, does not turn putrid. The
black colorit aequires in diseases, commonly
arises from its union with blood, or from the

-
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heat of fever. At the same time, bile naturally
of a dark green color, when superabundant,
like the red particles of blood, gives a deep
tinge to a great quantity of other matter. Bub
in temperatures above a hundred degrees of I"a-
renheit’s scale, bile turns putrid in a short
time, and becomes black, and offensive to the
smell ; this degree of heat however, is greater
than the standard heat of the healthy body in
any climate,

Bile in its healthiest state, varies considerably
in consistence and bitterness, These are less,
when the liver 18 strongly excited to action,
than when itisin a torpid state ; whenit flows
in the hepatic duct, than when it has suffered
remora in the gall bladder ; and when it is dilu-
ted in the duedenum, with the salivary fluid of
the pancreas, than when it passes the common
duct. These facts enable us to explain the
different predispositions of the body to speci-
fic diseases, in tropical and cold countries.

A gradual and constant application of intense
heat to the human body, imperceptibly chan-
ges the state of its .stamina, by inducing relax-
ation and debility, and se predispose the habit
to putrid, and bilious diseases. Thus, a greater
external circulation of blood, and increased dis-
charge from the cuticular pores, are general
conditions of the system in hot climates ob-
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servable by an increased sensibility of the skin
to external cold, and bya constant moist state
of the surfuce, requiring change of linen once
or twice a day.* This exterior circulation ex,
hausts and weakens the interior vessels of the
body, from which vital energy and strength are
ﬂhleﬂy derived. 'Whi[e at the same time, the
mcrcased cu{:lﬂatmn of blood in the lLiver, frum.
heat, angments the secretion of bile, by which
means it is transmitted more copiously to the
alimentary orgaus in a thin and crude state, so
as to irritate them, particularly 1u their excited
state. But tropical diseases selflom occur,
even in the predisposed state of the body, un-
til 2 morbid irritability, or an Erisipel&tu_ué in-
flammation has taken placein the internal mem-
branes of the chylopoctie viscera, which sub-
jects them to receive supematurai stimulus

from their own fluid, in a manner similar tq '

what happens in cattarrh, with the mucous

mEmhrane of the thmat when inflamed, the :
dleﬂSE 1S mcreased and pr npagated by the 1r-

* Heat suddenly applied to the body, produces more dan-
gerous effects. . The consfilution not having time to accomo-
date itself to the climate, the quick transitien from Europe

to the West Im:'l:r:s, in a few weeks, induces the yellow fever, '

so fatal to Europeans on their first arrival, Whereas, those

persons who perfarm a voyage of five or six months to the

East Ludies, are not liable to that tilseas_e.

-
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ritationit receives from its own secretion; which
differs only from its natural state in quaptity-
and increased tenuity, .
Without entering into the.controversy, COn~
cerning bile as a cause or, symptom of disease,
we can [reely state our complete evidenceof its -
existence in a yvitiated state, in a great number
of instances. In dyspepsia, bile is often thrown:.
up with the contents of the stomach,in a highly
acrid, and corrosive state. Bile.is vomited: i
cholera morbus evidently diseased, and isome-
times with as great rapidity as if a patient
swallowed poison. Copious discharges of
fetid and putrid bile, are not uncommon oceur-
rences in fevers of the putrid, bilious, andre-
mittent kinds, as well as in the plague,. colics,
diarrhea, and dysentery. Insome diseases, the.
bilious evacuations, resemble the washings of
flesh, and in others they excoriate the anus.
Cuticular eruptions, and itchings of the skin -
often take place, from absorption of bile m
jaundice, to such a degree as sometipes to
haye puzzled the aunthor to distiuguish.tliém.,.;,
from the real contagious itch. Biliary calculi
are generated from viscid bile, and from a pe-
- culiar disposition of its elements to crystallize,
in cold countries, Numerous other instances

might be adduced, if it were necessary, to prove
the degeneracy of bile.
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The different appearances of the bile itself in
color, taste, smell, and consistence, indicate
a difference in its properties. Morgagui relates
the case of a painter, who died of convulsions,
after a tertian fever, where the intestines and
stomach were found on dissection loaded with
eruginous Dbile, of such an acrid nature, as to
corrode the scalpel, and poison animals.*

The opinion of the ancients concerning the
destructive properties of bile, was greatly con-
firmed by the utility of purgative medicines in
the cure of malignant diseases; and there is no
doubt, but the saline waters of Cheltenham are
of great service, in removing acrid and vitiated
bile from the alimentary canal; while at the same
time they increase the demand of the system
for new matter, to secrete healthier fluids.—
Upon these principles, we explain mauy of their
excellent effects in most bilious diseases of a
chronic nature.

* Morgagni relates different dissections where the bile was
- white, suffron-colored, brown, red, green, black, feculent,
viscid, sandy ; and where the gall-Lladder, ducts, stomach,
and intestines were loaded with acrid bile, like ink, Tom. iit.
Epist, 59. Art. 18. Tom. %, Fpist. 30, drt. 16.
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CHAP. 1X.

ON

THE BATHS, AND BATHING, AT CHELTENHAM.

1|

Hot and Cold Baths have been in use at the
top of the town of Cheltenham, since the year
1787 ; and are well known to have been con-
ducted with skill and attention by Mrs. Iree-
man; who still continues the business in that
sitnation ; and likewise performs the operation
of cupping with uncommon dexterity. These
are extremely commodious for sick people.

As new baths are completed upon a larger
scale, by Henry Thompson, Esq. on the south
side of the river Chelt, opposite to Cambray,
it will not be inexpedient to state their con-
veniencies. :

There are six baths, two of them cold, and
the others tepid or hot, with a cold shower-
bath attached to each, Theseare ready for use
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at all times of the day, from seven in the morn-
ing till seven at night, and in every season of the
year. Four of them are built of stone, with
smooth stone bottoms, and are large enough fo
swim in, which prevents the confinement of the
~ body, particularly detrimental to it when im-
mersed in a cold fluid. ;
They are lighted and ventilated from the top
of the building ; hence, the bathers cannot he

overlooked ; and the internal atmosphere is

preserved in so pure a state, that steam never
appears, even on the surface of the hot-baths,
until the temperature of the water exceeds 86°
of Fahrenheit’s scale. :
The water is preserved in the baths at the
uniform height of four feet and a half, and con-
tinually flows into them by pipes of cold water

and steam ; and out of them by a waste pipe of -

an inch and a half diameter. They are besides
completely emptied every two or three days,
and filled again in the space of an-hour ; 5 by
which means the water is alw ays freshand pure
in the baths. |
The baths, are heafed in a rapid and uniform
manner, by a plan suggested more than sixteen
years ago by the celebrated Count ‘Rumford,
to heat baths with steam.* The steam is cops

L o ¥ .z mh _. -.la,..-.-_J"_..l__- o
# Count Rumford’s Essays, 1802, vol. iii. Ess. xv.
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l;iucted by a larve iron tube, from the boiler in
the engine house which prepares the 5afts :
down the wall ﬂfthﬂ Lalwratury to a ﬂstem,
where it meets a stream of cold water that con-
denses lt The hot water is then r:un'«'e;,'efl b}’
an under grﬂund gutter to the baths, not more
than 12 or 15 ]rards distant; one ﬂfthem is kept
all day ahnut 70°, a little warmer than Matlm,k

_water, and annther between 94° and 96°, the

lowest degree of Hot bath but they are ma(fe

_ ﬂf’ any temperature to suit the case of the bather,

aucl the heat may be umreased durmﬂ* the time
nf bathmg, hy turning the cock, which suppl:es
warm water.

R

rd
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ON BATHING IN GENERAL.

The benefits 1o be derived from hathmg are
‘Fﬂ.l ous, hut the following appear to bie the most
general {}IH:.‘S.

AsnLuTIoN of the skin is not the least essen-
tlal object of bathing iu all its furms, espemall}'
to personsin the habit of wearing flannel next
their skin ; and as wnfers have laid so little
stress npon this part of the subject, the author
has been induced to offer the fﬂlluwmg obser-
vations.

The practme of lafatmn, to cuul and keep
the surface of the bml}r clenn, is a fundamental

E B
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‘law of animated nature, for the preservation of
health.

The human skin is continually emitting va-
pour fromthe extreinities of its exhalent vessels,
consisting of the superfluons and noxious par-
ticles of the blood, combined with an oily mat-
ter, particulaily observable, when condensed
upon the surface of the body in the fluid form,
called sweat. The cuticle covering the true

“gkin, an inorganic scaly membrane bedewed
“with this oily mixture, preserves the sur-

" face in a soft and sensible state, but from 1ts
extreme porosity, favors the production of dif-
ferent kinds of foulness. Therefore, in civil
society, washing with soap is daily practised,
as the skin is too greasy for common water ;
and in countries where habiliments arenot worn,
the dust penetrates so readily through the cuti-
cle, that bathing, and anointing the body are
in constant use, to preserve the surface clean,
supple, and perspirable.

The accumulation of healthy perspiration

does not - mmediately produce  diseases, since
married péupla“db' pot usually contaminate
each other, yet when it is long retained on
the hot surface of the body, it becomes a source
of irritation to the persous themselves, as well
as to others. This accamulation sometimes
eccasions a sour smell from the elements

5
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.of sebacic and phosphoric acids, separated from
the body with it, which Tender the frequent
changes of apparel, absolutely necessary.—
Clean linen promotes the exhalation of the skin,
and like capillary tubes, drinks it up by thou-
sands of mouths, But when it is not continnally
renewed, the poresof the skin become obstruct-
ed by accumulation of perspirable matter, and
the linen gets rotten, or requires much friction
and soap, to remove the stains which it had ac-
gquired by keeping,

That the retention of this secretion upon the
surface of the skin irritates it, appears plainly,
from strengthening plasters, which confine the
perspirable matter, producing in five or six days
pimples, and troublesome itching of the parts
beneath ; and from the poorer classes of people,
being liable to a great number of cutaneous dis-
eases, through defect of cleanliness. -

Putrefaction, which is always going on in liv-
ing bodies, is corrected by food supplying new
matter to their systems, and by the exhalation
of noxious particles from their surface : hence
both animals and plants are rendered healthy,
by frequent washing. But as man devours
more animal food than other creature, and
takes a large proportion of salt with his daily
food, his perspiration is more acrid, and he has
a more copious exhalation from the surface of
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hm body, than any other spemes of the samg
kingdom. The human body loses by its sur-"
face above ﬁf‘tg ounces in 24 hours, near,a third
nf “hlch 1S ﬂxhalﬂd frorr.l the lungs, of so
poisonous a nature as to destroy animals who
breathe it, in a short space of time; and the
alternatmn of the cuticular aud pulmnnar}'
secretions with each ﬂther is a fact supported
hv every phenumeunn of per fect animals.

If then the retention of the secretion of the
s‘km, from accumulated matter ohstructing its
pores, prove detrimental to the healthy state of
ﬂ1e body, lmw much greatm must the injury be

whenitis in a stal:e of disease ? The retention of
perspnatmn in pemﬂns Iaboqnng under febrile
dlwrders, has uft en genﬂrated the most deleteri-
ous mnlawmn uherf: the ﬂtmusphﬂe has heeu
impure or mnﬁned And the i |m|mi tance of all
kinds of bathing, which removes acrid particles
from the cutaneous pores, in every part of the
hm]:,r and gwes 1Ile entire vessels of the skin
'muvlty to increase the pmpartmu of their ex-
halation, may be lmerf'm::i;l‘_t,r understood from the
refreshing Eﬁ'ecta ﬂf' the partial washings in
daily use among all mﬂilzed nations. L

Bathmg is practised b;,r many penplp asa
LUXURY,not merely fromits agrecable uperatiﬂn
on the sentient surface, but also from its salu-
tary effects on the general system. The cold
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}:ath exhilarates thespirits, and gives the sensa-
tion of a vigorous well being, which words’
:r;anncut pxpreissd 1u like manner hot and tepid
baths produce tranquillity of mind, and bodily
repose. The warmth affords a pleawmg sensa-
tion to the nerves of the skin, and acts on the
muscalar fibres in removing fatigue like a
chari; and baths of every kind, when they
agree with the constitution, have atendency to
improve the appetlte by IHLIEHMH”‘ the actwltg
uFIhe cutanemw arter i*:sr

* Never wasa luxury so general in-any country,
as bathing in all its formis among the Greeks and
Romaus. There were eight hundred and fifty-
s:lx public baths, besides 11]111’1E'] ousprivate ones,
in the ancient city of Rome; and the Romans
spent so much time in going through the differ-
entprocesses at the baths, that they had lmrd]:,r
lemure to eat one meal a day.*

Another salutary purport of bathing, more -
particularly in the cold bath, is, to LEssEN the
IRRITABILITY of the skin, and to destroy its
| ﬂuscephbxhty to sllght 1mpressmns which ren-
ders it a powerful preventive of diseases, That
the degree of BEﬂ‘ilblllf}T of the skin, depends
upon the stimulus it is in the habit of receiving,
may be illustrated by many familiar instances,
if peaple rendered irritable by warm cloathing,

* H. Mrrcunal ceart Gym, l:b i cap, if,
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and living in heated rooms, or by long residence
under the influence of a vertical sun, which
keeps the surface in a perpetual state of heat
and moisture. The greater tenderness of the
feet than of the hands and face, which are more
vascular and nervous, arises from the heat they
are always kept in, and their total exclusion
fram the tonic powers of a cold atmosphere.
Hence the lower classes of people in the high-
lands of Scotland, and north of Ireland, endure
the continned application of water and frost to
their naked feet, with impunity ; while their
southern neighbours get cattarrhs, and bowel
complaints, from the slightest humidity com-
municated to their feet, through a thin pair of
shoes. In like manner, people from tropicak
countries are little able to bear even the cold-
ness of the summers of Britain, for some years
after their arrival; and several East India gen-
tleman have told the author, that the Buxton
water, which was recommended to them as a
tepid bath, proved an intulerable cold one.
But heated chambers ave the most general of
a1l causes of the diseases of this country. Men
acquire thereby a degree of tenderness, which
exposes them to perpetual cattarrhs, from the
natural state of the atmosphere. The varia-
tions in the climate of Britain often exceed 25
degrees in 24 hours, {rom the cold uﬂ_rt_h—easler}y

e e
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sinds which blow from the Continent, (par-
ticularly in the spring and autumn of  the
year,) alternating'with the south-westerly winds,
from the Atlantic Ocean ; and nothing but
early habits of hardiness, can fortify the consti-
tation against the mischievous effects of these
sudden transitions.  Mankind enjoy the best
health, who are constantly exposed to the wea-
‘ther, ‘especially /in the periods of infancy and
“youth, and are subject to the greatest number
of diseases, when the seasons confine them to
‘the  house, by reason of ‘the circulation of
cold air improving the state of the digestive
“powers, and destroying the irritability of the
- skin. '

In like manner, cold bathing blunts cuti-
~eular sensation, and fortifies the body against
the sudden variations of an uncertain climate.---
This is remarkable in guides at watering places,
-spending the greatest part of the day in cold
~water, without experiencing any disagreeable
- effects from ity and in the natives of Russia,
‘destroying the susceptibility of the skin, to
the stimulus of an unfriendly climate, by accus-

“toming it to the greatest extremes of cold and
~hot bathing.*

* All ranks of people in Russia, ‘are in the habit of iu-
ducing a burning heat, or copious perspiration of the skin, by-
the vapor bath and friction, ‘and immediately ‘afterwards
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Bathing is more employed by adulis in thie
country, for the CURE oF DISEASES, thau for any
~other purposes; but as baths of differcnt
- kinds and temperatures are required for their
application to disorders; they must be consi-
dered separately. 1t cannot however, form a
.part of the author’s plan, to specify the differ-
-ent morbid states of the body, and the various
diseases, to which bathing may be rendered
subservient. The statement of a fes leading
cireumstances of the difference of baths, and of
their most general employment in diseases, are
all that come within the limits of this treatise ;
at the same tinte it must be premised, that pa-
" tients should trust to nothing less than a minuke
consideration of thieir particular case, before
they entér upon bathing. Cold and hot batbs,
-may be generally safe to the healthy, but to the
invalid, they are remedies of too powerful a ng-
ture; to be matter of indifference in any case.
- Consumptions, fevers, and rhemmnatisms,” are
tiot uncommon consequences of autumnal visits
to the sea ; and the physician always finds it

plunging into cold water er snow, which in lime becomes 2
great luxury to them. Vide an account of the Russian baths,
it the 2d Edition of Dr. Saunders’s Treatise oh Mineral Wa-
ters, accompanied with many judicious observatious en bath-
ing, and a description of those in Finland, in a valuakle Trea-
tise on sea-bathing, by Dr. A, P, Buchan.







Plate 2™
_ MANUFACTORY for SALTS
and :

PLAN ¢f the New Baths @/ CHELTENHAM.

Office

Laboratory




ON THE DIFFERENT BATHS: 209

necessary to be extremely cautious in giving
his opinion respecting bathing, in cases of ob-
structed viscera, and local plethora.

ON THE DIFFERENT KINDS OF BATHIMNG.

The CorLv Bare may be considered as in-
cluding every degree of heat between 32°, the
freezing point of Farenheit’s scale, and 66°, the
temperature of Matlock water; but the one
most commonly selected for use, is about 60*;
which is the heat of the sea near the shores in
the autumnal months, and the mean tempera-
ture of covered springs during the year, in the
island of Britain. _

This temperature suddenly applied to the ex-
tended surface of the naked skin, at its com-
mon heat of 96°, proves a powerful stimulant
to the whole body; but more particularly to its
cutaneous surface. The severe shock to the
nerves of the skin, and the contraction of the
external vessels, soon bring on a central re-ac-
tion of the heart and arteries, which determines
the blood to the surface of the body, with
greater force than before the shock. Hence the
first symptoms of pale skin, shrivelled surface,
oppressed breathing, and the occasional occur-
rence of cramps in the lower -extremities, are
succeeded by a glow of heat, which removes
the constriction from the external parts, and has

FF
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always been considered as the eriterion of the
salutary operation of cold immersion.

The cold Bath, by rousing the general sys-
tem to action, and increasing the activity of the
cutaneous vessels, cures morbid states of the
body, where the circulation is languid, and the
powers of life inactive. In the rickety and
serofulous habitsof young people, in the nielan-
cholic and nervous temperaments of middle age,
and in most eases of debility unattended with
visceral obstruction, it proves a valuable tonie.

The cold bath has liketwise been émployed
with various degrees of suceess in convilsive

diseases, such as tetanus, epilepsy, St. Vitugs
dance, hydrophobia, and the hysteric disease.
But without doubt it 18" too dangerous a sti-
mulant for cases of locil plethora, hectic fevers,
bowel disorders, organic obstuctions, internal
pains, and the rigidity of old age. !

The following will be fourid the most tiSEﬁﬂ-‘
method of cenducting the bathing.. The au-
tumial seéason has always been preferred fo?
sea-bathing, as the temperature of the atmios-
phere, and of the sea at the shores, approach
nearest each other in that season ; but in situa-
tions where patients can be accommodatéd
with water at anytemperature, bathing will not
tie improper at any time of the year. hi this
fatter case the temperature may be gradual-
ly lowered, at different times of bathing, from
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{hat of Buxton water at 82°, to the cold h_alh
at 60°, which will diminish the hazard, in cases
where the propriety of cold bathing may at first
be doubtful, and will render the shﬂck less
alarming to nervous and timid persons. The
anthor has frequently seen children lost, by the
inability of mothers to enforce dipping them in
cold water, which would have been obviated,
by previously accustoming their skin to water
in a warmer state.

It is equally improper to plunge into a cold
bath, when the body has been overheated by
exercise, as itis to bathe, when the body is
chilled or fatigued; but it is in general better
for the animal heat to be rather above, than be-
low, the natural standard ; and highly injurious
for persons to continue long naked to cool
themselves, before going into the bath ; since
the augmentation of a few degrees of the na-
tural heat of the body can only increase the de-
gree of stimulus, and consequent re-action of
the system, where, as in the latter case, the vital
powers may not be able to removethe constric-
tion from the surface, and rouse the activity of
the vessels.*

* Dr. Currie often experienced the refreshing effects of
plunging into cold water, after the heat of the body had been
increased two or three degrees in the hot bath : vide Medi-
cal Reports on the effects of water, by Dr. Currie, M, D, 2d
Edition, vol, 1. p. 129.
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But the practice of the hardy Russian of
plunging into the bath in a state of profuse per-
spiration, which he has performed daily the
greater part of his life, would be a hazardous
one to the constitution of a Briton, who only

bathes occasionally.
Asstates of corporal repletion and inanition

are equally unfit for the cold bath, it caunot be
recommended in the same day, with a purgative
medicine, although drinking Cheltenham water
asa laxative, by no means interdicts the use of
cold bathing. Neither can the morning, when
the sy stem is empty, be chosenasthebest time of
the day for bathing; nor immed ately after
dinner when the vital energies are exerted upon
a full stomach. The evening is also an unfit
time, on account of the increased velocity of
pulse, and sensibility to cold, which usually ac-
company the digestive process, unless it be in-
tended to produce perspiration in the night.
“We therefore prefer the forenoon, about two or
three hours before dinner, when the system is
vigorous and active, as the time for cold bath-
ing, least liable to objection.

On first going into the bath, every part of the
body should be cooled alike, for the neglect of
wetting the head, is a frequent canse of severe
headach, butitis not necessary to plungein head-
foremost. The superior parts of the body may

|
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be wetted with the shower bath, or the patient
may walk briskly into the bath, wet the face,
and suddenly draw the head under water.

Itis nearly a general rule, that the colder the
bath is, the less time the patient should con-
tinue in it, and the greater his action ought to
be in the bath. A few dips orimmersion fora
few minutes, to allow time to rub the body,
will, il general be sufficient to excite re-action,
when the bath is very cold, and then there will
be no danger of robbing the machine of its ani-
mal heat, by long continnance in the water.*
Shivering, chattering of the teeth, and slight
headach, are common symptoms of beginning
re-action, and do not counter-indicate cold bath-
‘ing; but when the constriction of the skin con-
tinues perinanent, without the circulation return-
ing to the surface, the bath will be attended with
“debilitating effects, similar to those which arise

* The abstraction of Leat from living bodies by a cold
medium, has been employed in a gradual manner, as a suc-
cessful - remedy in particular fevers; but it cannot in any
case, be drawn off from the body,to a great amount in a sud-
den manner ; since life depends upon the capacity of animal
bodies to preserve equality of heat, under the different cir-
cumstances of external media; and when drawn off so suddenly
that he body has not time to generate it fast enough for the
consumption, inordinate action, and various diseases, general-
ly succeed this direct attack upon the vital principle,
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from fatigue, want of food, and exhausting eva-
cuztions. When therefore the symptoms of
coldness, shivering, head-ach, langor, want of
appetite. and low spirits, continue after bathing,
a warm fluid, or somekind of cordial should
be taken, and the use of the bath remitted for
a time, ora warmer onesubstituted in its stead.
On coming out of the bath, covering with a
flannel gown, drying, and rubbing the skin,
together with gentle exercise on leaving the
bathing-place, will be the most effectual means
ofrendering there-actionas completeas possible.
The CoLp Suower Bath differs little ﬂ'm_y
cold immersiop, In its effects upon ihﬁ! body.
I__i cannot be considered as Pmduciug so effec- -
tual a re-action, by the sensation being more
lenient.  Bat it has the advantage of being less
terrific, and frequently more easily obtaingd,
especiatly in cold weather. Many people pr E':-.
fer it to cold immersion in the winter season;
and persons subject to cramps in the cold bath,
find it an excellent substitute, unattended with
the risk of producing so painful a symptom. It
may also be employed as a preparation, to wet
the superior parts of the body on going into a
cold bath; or to enable persons to bring ‘them-
selves in a ;nra‘dual manner to cold bd.tllmg
The different new baths now at Cheltenham,
having shower-baths attached to them, af-
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ford persons an opportunity to follow the
Russiin practice; of showeriig themselves
with cold tater after coming out of a hot bath.

The Tepip Barn includés an extensive
rabge of temperature, from Matlock water at
669, to the hot bath, at 94¢. The practice of
tepid bathing ébt ins more and moré every day
in this country, both as a medium of health and
pleasure. Its soothing, réfreshing, and invi-
gorating effects are easily-dequired luxuries;
and in diseased states of the body, where the
pores of the skin require to be opened without
producing profuse perspiration, it proves an ins
valuable remedy. |

The sensation of warmth and not of heat;
cannot be considered as much of a stimulant.
It produces neither the re-action of a cold bath,
nor the permanent stimulus of a hot one: the
effects, however, are relative to the degree of
the temperature of these baths.

The lowest heat of the natural tepid springs$
of this country is that of Matlock at 662, gene-
rally considered as the hmits of the cold bath.
Then follow Bristol water at 74°, Buxton at
82¢, and the Cross-bath, in the ¢ity of Bath,
from 92¢ to 94°, at a distance from the spring.
Thelowest degree of these heats, gives a slight
shock to' the irritable and delicate habit, at the
commencement ‘of bathing, and is frequently
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employed as preparative for the more stimu-
lating and tonic powers of a cold bath. ~ No re-
medy can be in more esteem than Buxton wa-
ter for cases of diminished action and sensation,
which follow inflammations of the extremities
and joints. Numerous chronic rheumatisms
are cured in debilitated habits, by beginning with
high degrees of the tepid bath, descending to
the temperature of Buxton water, and termina-
ting with that of the sea.

As the superior temperatures of the tepid
bath give no shock, nor accelerate the pulse,
they are sometimes employed for diseases of
the lungs, and hectic states of the body, where
neither the cold nor hot baths can be ventured
upon with safety.  They may also be used 1
chrouic discases, which require the purging wa-
ters of Cheltenham, and in many dry, and scurfy
states of the skin: for, like hot baths, they will
wash off the humor, and prevent its recurrence,
by encouraging the exit of noxious parttcles
throngh the pores of the skin.

The acreeablesensation, and lenientoperation
of tepid water, induce many people to remain
in the bath above half an hour. The length of
time, however, cannot be matter of indifference,
where temperatures are various, and their eflects
depend on the state of the body; and for the
same reasons, the duration of the immersion can
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only be determined, at the time the baths are to
be used. :

- The Hor Bata may be considered as includ-
ing all degrees of heat between 94 and 120.
The latter temperature  is an extreme that
the body can bear, when gradually applied to
it;* but perhaps the most useful oneisabout 97
or 98 ; and water at this temperature being,
equal to the natural heat of the human body,.
and greatly superior to that of the atmosphere,
when applied to the extended surface of the
naked skin, stimulates the general system, with-
out the severity of a shock, but more especially
its cutaneous surface. Hence arise the reduess
of the skin, dilatation of its vessels, increased
sensibility to cold, flushing of the face, and the
occasional headachs, which so often succeed
hot immersion at this temperature.

But the stimulus of external heat is not the
only exciting power of the warm bath ; for the
hot water, by impeding the escape of animal
heat from the surface of the body, increases
the quantity of secretion from the skin and lnngs,
and occasions moisture to break out on the

* The hottest of the natural Thermal waters in this king-
dom, is that of the king's-bath, in the city of Bath, which has
a temperature of 116° immediately from the spring, and is
preserved. by continually flowing in, at from 100 to 110,
in the bathing-places,

G G
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forehead, by the accumulation of heat in the
system ; agreeably to the usual course that na-
ture pursues, in freeing herself from super-
abundant heat by the process of evaporation.

The variation of a few degrees of heat is
attended with different effects on the body. The
inferior temperatures of hot baths below the
standard of animal heat, neither increase the
velocity of the pulse, nor stimulate the system
fo any great degree. On the contrary, they
=ooth the sensitive organs, and restore the lost
powers of the machine. One most important
use of hot bathing, is to alleviate the painful
diseases of the urinary organs; and another to
promote the passage of concretions through the
urinary and biliary channels.

Other mostimportant purposes of baths mo-
derately heated, are to rouse thenervous energy
and the languid powers of the general system,
which render them useful in palsies, me-
lancholic diseases, and in cold cedematous
states of the extremities., Their mild and per-
manent stimulus has occasioned them to be em-
ployed, in scrofulous swellings of the glands of
the neck and belly, (expecially hotsea- hathmg,}
auilecl by the salubrious breezes of the sea: for
it hardly admits of a doubt, that saline unprr—:g—-
pations increase the virtues of water. The
pressure of a denser fluid upon the civeulation
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of the surface, as well as the stimulus from
the saline particles left on the skin, assist
the temperature of water in curing diseases,
Hence the cause of the saltness and rough-
ness of the skin, immediately after sea-bath-
ing, and the experience of mariners, that they
do not get cold from the spray of the sea, as
they do from rain water. They have also been
used, time immemorial, for softening the dry,
and cleansing the diseased states of the skin,
and for retarding the progress of rigidity, which
destroys the functions of the body in old age,
But in proportion as the heat of the bath ex-
ceeds the natural heat of the skin (96,) the velo-
city of circulation increases, which renders it
essentially necessary to regulate the degree of
temperature by the thermometer, as it can
never be duly ascertained by the sensations,
which vary with the different states ot the body
and afford no criterion of actual temperature.
Superior degrees of hot water are used after
a course of mercury, in spasmodic diseases, in
bowel complaiuts, and in almost all chrouic
cases, which require copious perspiration ; but
it is often necessary for this purpose toraise the
heat to a huudred degrees during immersion,
before the sweat will break out on the forehead.
Higher temperatures than that,however, should
seldom be resorted (o, as they may accelerate
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the pulse to a dangerous degree; and should
always beavoided, where there are appeaiances
of fulness in the vessels of the head or lungs ;
which is a principal reason why purgatives and
bleeding are so often prescribed, as preparatory
steps to the use of hot baths, in full habits.

“ ' As baths abave 98° accelerate the pulse, they
cannot be safe in full states of the stomach, or
head, nor, immediately after violent exercise.
"The best time of the day for hot bathing, will
be two or three hours before dinner, withoutit
beintended tobring on profuse perspiration ; the
evening will then be the most favorable time, to
obtain the aids of a warm bed, and copious
diluting fluids.

Persons seldom think of plunging inte a hot
bath as they doiuto the cold one, where the in-
stantaneous shoek is required; and the author
has lately met with several instances of disagree-
able effeets experienced, from plunging into
‘baths which were unequally heated.

The grateful sensation of external heat to the
skin, together with the tranquil state of the
system, arising from the diminished exertion of
‘the vital powers, induce many people to con-
tinue longer in the bath than necessary. The
hotter the bath, the less time a patient should

“remain in it; but the precise period can only be
determined by the nature of the disease, and ’
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constitution of the patient; general practice
admits of a latitude betweeun ten minutes and
half an hour.* Care must be taken not to con-
tinue so long as to bring on faintness, or de-
bility. '

On comiug out of the bath, eovering the body
as quick as possible with a flannel gown, or
warm sheet, and retiring to a warm dressing-
room to be wiped dry with heated cloths, will
prevent chillness being produced by the atmos-
phere evaporating water, particularly from the
naked skin, in its greatly excited state, imme-
diately out of the bath.

Tue Varour Barm, generally extending
from a heat of 962 to a 150°, has nearly the
same effect ou the body, as hot fluid in the con-
densed state; but the temperature heing higher,
the intensity of stimulus is greater; hence it
increases the velocity of the circulation, and
induces perspiration more readily than com-
mon hot baths. The patient may safely con-
tinue from seven 1o ten minutes in a tempera-

# The celebrated Count Rumford found no benefit from
the common practice of remaining 15 minutes in Hurrowgate
water at 96° or 97°, three are four times a week ; but when
he used 1t every day two hours before dinner, and continued
half an hour in the bath each time, his appetite, spirits, and
general health, improved in an extraordinary manner.—Vol iij,
Essay xiii,
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ture of a 110 or 115° sudden'y applied. Tt was
in great esteem among the Romans, who diver-
sified bathing in every way possible, and is at
present much employed on the continent of
Europe, but is still little known in England,
although it is a powerful remedy that deserves
more attention. Chronic rheumatisms, loss of
appetite, cold paroxysms of fever, and diseases
of the bowels and stomach, such as flatulency,
vomiting, cholic, counstipation, diseases of the
chest, of the mesenteric glands, and indurated
glates.of the vicera are the morbid conditions of
the body, to whichit has been most geuerally ap-
plied. It is an excellent remedy locally ap-
plied to rheumatic, and obstinate joint cases,
Dry Pumping is an effectual mode of stimu-
lating particular parts of the body, with either
cold or hot water, which is in great reputation
at Bath, and derives the name, from the body
being kept dry, while water is pumped on its
extremities. The partial application of the sti-
mulus of heat or cold, excites warmth and sen-
sibility in torpid organs; and is employed for
gtrains of tendons or muscles, and for deep
seated and obstinate diseases of the joints.
The water is generally used at a high tempe-
rature, and from fifty to two or three hundred
strokes are given at a time;and the stimulusmay
be increased to any degree, by iucreasing the
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temperature of the fluid, thenamber of strokes,
and the height of the fall. As it does notusu-
ally affect the gencral system, it may be used
daily, and at any hour most convenient.

When we consider that the human body com-
mences nearly in a fluid state, and grows gra-
dually more and more dense, by the actions of
life, until the organs are no longer able to per-
from their functions from rigidity, we can ac-
count for the utility of different baths, and for
their general operation upon the various states
of the body, as they occur in the succeeding
periods of life. During the first twenly years of
human existence, the soft stamina, in a state of
preparation for more mature funetions, become
subject to diseases of laxity and debility, and
they therefore derive greatest benefit from the
stimulating and condensing powers of cold water,
In the next twenty vears, the solids of the ma-
chine, in their most perfect and vigorous state,
render the body liable to fevers and inflamma-
tory diseases, and it receives greatest benefit
from the mild operation of a tepid bath. And
in the last twenty years of human duration, the
rigid materials in a state of decay, subject the
body to discases of debility, and ill-performed
actions, and it receives greatest benefit from
the warming and softening powers of the hot

bath.
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