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4 ACTION OF TESTS.

for discovering iron when dissolved in a mineral
water. The appearance which it presents with
this metal, as the impregnation is weak or strong,
varies from a pale greenish blue, to a dark Prus-
sian blue colour.

Lyme water is rendered turbid by waters
which hold carbonic acid in solution. It does
also occasion a precipitate with sulphates, and
more especially when either sulphate or muriate
of magnesia is present. If the precipitate which
is produced by this test be soluble with efferves-
cence in muriatic or nitric acid, it may be con-
sidered as carbonate of lime, and, consequently,
that it has been occasioned by the carbonic acid
of the water; but if its solution take place with-
out effervescence, it has been produced by some
of the other salts just mentioned.

The same may be said if the water give a
precipitate with lime water in its patural state,
and fail to do this after boiling. In such cases,
the precipitation is to be ascribed to the presence
of carbonic acid alone; but should the water be
sensibly affected by this -agent both before and
after being boiled, it may be considered that
both carbonic acid and some of the salts just
stated, are confained in the water. At least, the
latter may with much certainty be expected.

Nitrate of lead* is decomposed by sulphates

* It is to be understood that all the re-agents are to be
employed in a liquid state.
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and muriates: by the former salts, even though
their proportion be small ; but not by the latter,
unless they are present in considerable quantity.
This test also produces a black flaky precipitate,
if sulphuretted hydrogen be contained in the
water.

The acetate of lead s more usually employed
with a water suspected to contain sulphuretted
hydrogen. The colour of the precipitate pro-
duced by either of these re-agents, varies from
pale chocolate brown to deep shades of black,
according to the degree of the gaseous impreg-
nation.

Solution of soap is decomposed, and produces
a flaky precipitate in any water which contains a
considerable proportion of any saline ingredient,
and especially by an earthy muriate, ora sulphate.

[ may here observe, that the kinds of water
which are in demestic use, are commonly di-
vided into hard and seft ; and that this distine-
tion has been deduced from the difficulty or
facility with which the respective kind forms an
admixture with soap. If difficult, the inference
follows that much salipe matter is contained.
The acid of the salt attracting the alkali of the
soap, leaves the oil detached, forming flakes or
curds in the water,

Solution of barytes—The effects of this test
are, in some respects, similar to those of lime
water, in discovering the presence of carbonie
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acid. It acts in the same manner, but is more
delicate in discovering the presence of any earthy
or alkaline sulphate, with which it forms a pre-
cipitate ; and this precipitate (unlike that pro-
duced by lime water) is insoluble in nitric acid.
Subcarbonate of soda forms a precipitate with
all the earthy muriates and sulphates, provided
they exist in any considerable proportion.
Munriate of lime is decomposed by carbonated
alkalies, if they be present in any notable quan-
tity. The precipitate occasioned by a carbonated
alkali, is soluble with effervescence in nitric or
muriatic acid, :
Carbonate of ammonia, and phosphate of
soda.—These galts are chiefly employed in con-
junction, for the purpose of discovering, in an
unequivocal manner, the presence of magnesia.
If a precipitate be produced by carbonate of am-
monia when added in slight excess, the fluid
is to be filtered ; and, if then by the addition of
phosphate of soda, it yield a further precipitate
of a granular appearance, and adhering to the
sides of the vessel, it may be considered that a
magnesian salt exists in the water. The first pre-
cipitate is to be regarded as carbonate of lime ;
but if none take place from the carbonate of am-
monia, the water 1s to be treated with the addi-
tion of phosphate of soda as just stated.
Nitrate of silver is a valuable and most de-
licate test for detecting the presence of muriatic
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acid, and all its compounds. A precipitate
formed by any of these substances with nitrate
of silver, is soluble in pure liquid ammonia.

Ligquid ammonia does not decompose salts of
lime ; but with magnesian salts, a light white
flocculent precipitate is produced.

Oralate of ammonia is affected chiefly by
salts of lime ; but not (or at least not immediately)
by those of magnesia. It is a most delicate test
for diseovering very minute quantities of lime in
every state of combination. It produces a dense
white precipitate.

Muriate and nitrate of barytes are excellent
re-agents for the discovery of sulphurie acid, and
all its compounds. They form, with the sul-
phuric acid of the salt, a dense precipitate of
sulphate of barytes, which is insoluble in nitrie
acid, Of these tests, the muriate is the most
delicate.

I proceed now to my general report of the
waters, and commence with those of Buxton,




BUXTON.

-

Buxron, during many centuries famed for
its medicinal springs, distant from London 159
miles, is a considerable village in the north-west
part of the county of Derby, bordering upon
Cheshire, from which it is separated by a chain
of high mountains, intersected by deep ravines.
The whole of thisangle of Derbyshire constitutes
what is called the Peak hundred, a wild moun-
tainous district, thinly inhabited, and presenting
a rude character of country. The following may
be offered as a brief geological description.

It is in a valley surrounded by hills.  Those
in the immediate neighbourhood are calcareous,
and belong to that class called, in this country,
mountain limestone. It is a very ancient forma-
tion of rock, enclosing numerous fossil remains
of enchrinites, madrepores, &c. ; and is also well
known here by the name of Derbyshire lime-
stone. It is older than the coal formation which
is placed upon it. Some of the hills in the
neighbourhood, as Mam Tor, are composed of a
sandstone called the mill-stone grit, which is by
some considered as one of the beds of the coal
series. 'The mountain limestone is remarkable
for containing many very large caverns, the ori-
gin of which is uncertain, but which appear to
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have been occasioned, or at least widened, by
subterraneous waters.  In the immediate neigh-
hourhood of Buxton, Pool’s Hole is the chief;
but, a few miles distant, the Peak Cavern, and
the Speedwell Mine, are of greater magnitude,
and are particularly entitled to admiration, Dr.
Short, in his History of Mineral Waters, remarks,
that Buxton has long been celebrated for its warm
springs, and that they appear to have enjoyed
considerable reputation in the cure of various
diseases, for a longer period without interrup-
tion, than almost any mineral water in the king-
dom. As early as the year 1572, a Treatise was
written on the virtues of this spring, by a Dr.
Jones, of Derby; and it appears at that time to
have been a place of great resort from all the
neighbouring counties.  Several remains of Ro-
man antiquity have also been discovered at, or
near, this spot; which makes it probable that
this fountain was not unknown to that people.
The water, of which I am about to give the
chemical and medical description, rises very freely
by numerous fissures through the limestone,
as may be distinctly seen in the large public bath
when it has been nearly emptied. The well of
St. Anne, appropriated for drinking, was many
years ago removed, for the sake of convenience,
several yards from its former situation. The
water is conducted from the spring head througl,
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an artificial sandstone channel* : it falls into a
large marble basin (called the well), which is en-
closed in a handsome stone building, conveniently
constructed for the protection of the invalid ;
open to the air in front, and secured from intru-
sion, after the regular hours of resort, by an iron
gate.

In its passage from the spring it loses five
degrees of temperature ; being, at the head of the
large bath, 82°, but in the basin, 77°t. It also
loses a considerable portion of free azotic gas.

CHEMICAL HISTORY.

The water is perfectly transparent, and free
from air bubbles. It is destitute of odour, and
has no other taste than that of common spring
water heated to the same temperature. It does
not affect either litmus or turmeric paper. The
temperature in the well is 77° Fahr. As the

* Dr. Pearson mentions that the diameter of this artificial
semi-cylindrical channel is about four inches. The rate of
supply of the water is a gallon in a minute.

+ The same author remarks, p. 155, vol. i. that the tempera-
ture of St. Anne's well is 81° to 81°}. 1 estimated the tem-
perature of the water as it flowed immediately from the pipe,
and found it exactly 77°.
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water falls from the pipe into the basin, large
bubbles appear, which, upon examination, were
found to be occasioned entirely by the mecha-
nical action of the water; atmospherical air be-
coming entangled, chiefly, during its fall.  The
specific gravity of the water at 60°, is 110006 ;
but immediately from the spring, at 77°, is 999.

Effect of Re-agents.

Pure ammonia produces an immediate slight
opalescence, and, after a short time, a light floc-
culent precipitate.

Oxalate of ammonia immediately renders the
water milky. and soon a dense precipitate ap-
pears.

Lime water, and a solution of pure barytes,
render the water slightly milky. The lime water
has no apparent effect on the boiled water, and
the barytic solation only a slight effect.

Solation of subearbonate of soda immediately
produces a slight opalescence, ‘

Solution of carbonate of ammonia, a similar
appearance,

Muriate of barytes, a slight cloud.

Nitrate of silver, a precipitate more dense,

Solution of soap, an opalescence, but no im-
mediate flakes.

Nitrate of lead, an immediate dense cloud.

Muriate of lime, no change.

Phosphate of soda produces an immediate
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yielded distinct crystals of sulphate of magnesia,
These crystals were dissolved in water; and the
solution, on being decomposed by subcarbonate
of soda, gave a precipitate, which, after ignition
on a piece of platina foil, weighed -2 of a grain;
equal to 7 of muriate of magnesia.

(F.) The liquid of process (d.) from which
the magnesia was separated, was saturated with
nitric acid, and a solution of nitrate of silver
was dropped in so long as any precipitate con-
tinued to be produced. A quantity of muriate
of silver was thus obtained, rather more than
equivalent to the proportion of muriatic acid
requisite to neutralize the magnesia obtained in
the last process, and hence it must be referred
to a portion of muriate of soda, which had been
taken up by the alcohol.

(G.) The saline residue left after the action
of alcohol in process (c.) was dissolved in dis-
tilled water, and the solution divided into two
equal parts.

(H.) One of the portions was concentrated by
evaporation, and decomposed by a boiling solu-
tion of subcarbonate of soda. A minute quan-
tity of precipitate was obtained, which by treat-
ment with sulphuric acid yielded -30 of sulphate
of lime. :

(I.) The other portion of the aqueouns solu-
tion was treated by a solution of nitrate of silver,
with which it yielded a precipitate of muriate of
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silver, amounting to 2:25 grs, equivalent to 1-05
of muriate of soda,

(J.) The 10-9 grs. of insoluble matter left in
process (b.) were digested in acetic acid, and the
solution, when assayed by oxalate of ammonia
and pure ammonia, appeared to consist entirely
of acetate of lime. It was decomposed by a
solution of subcarbonate of soda; and the pre-
cipitate, when dried, weighed 104 grs. The
remaining hall grain was found to be insoluble
. both inacid and alkaline menstrua. It was con-
verted into charcoal by the action of heat, and
therefore may be considered as entirely consist-
ing of vegetable and extractive matter.

From this analysis, the composition of the
water appears to be, in one gallon,

Of gaseous contents,

Cubie Inch.

. Carbonic acid. ....... 1-50)
L T L 464

G- 14

Of solid contents,

Grains.

Muriate of magnesia.. 58
—_— sodda, ... .. 2:40)
Sulphate of lime. . ... . 60
Carbonate of lme . .. 1040

Extractive matter, and
a minute quantity of

vegetable fibres... . .. 50
(Rl oL Lo, itlem v oo
1500
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Such, then, are the results of the direct me-
thod of analysis by evaporation ; but I must not
omit to offer a statement of the composition of
this water, according to the ingenious and origi-
nal views of Dr. Murray.* The chemical reader
will remember, that his theory requires us to
consider that the saline principles of a water
really exist in that state of combination which
forms the most soluble salts ; and not in the
condition of salts very little soluble as ordinary
analysis represents, and which is to be explained
by the re-action of the elements of acid and
base, which takes place during the process of
evaporation. :

According therefore to this mode of esti-
mation, the constituents of the water will appear
to be as follows:

Grains.
Sulphate of soda...... 63
Munriate of lime...... 2507,
Muriate of soda .. .. .. 1:80

Muriate of magnesia .. -58
Carbonate of lime .. ..10-40
Extractive matter & loss 1:20

1500
Dr. Pearson’s analysis gave the following
results.  From a gallon of the water he procured

#* Trans, R. S. Edin. vol. viii.
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fifteen grains and three quarters of solid con-
tents, consisting of

Grains.

Carbonate of lime. . . ... 114
Sulphate of lime.. .. .. 2]
Muriateofsoda........ 13
153

Dr. Pearson found that the proportion of
carbonic acid, in the DBuxton Water, did not
exceed the half of what is found in many com-
mon springs. He had the merit of discovering
the separate existence of azote in this water, a
principle which had never been detected by any
preceding chiemist in any water. In the imperfect
state of chemistry, thirty-six yearsago, the nature
of azote was unknown, and he described it, « as
being a permanent vapour, composed probably
of air and phlogiston.”” The present analysis
gave about one-fifth more of azote in a gallon,
than appears from Dr. Pearson’s conclusions.

MEDICAL HISTORY.

The properties of this water, as an internal
remedy, have not been held in the same general
high estimation as the baths, but yet their esta-
blished reputation is cousiderable ; and the well
of St. Anne is most commonly visited regularly

C
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by the invalid, in conjunction with the plan of
bathing. It has been sometimes entertained,
even as a medical opinion, that the water can
scarcely act medicinally, otherwise than as tepid
water taken in the stomach, when empty, may be
considered to have a beneficial operation. This
conclusion has been drawn from the slight im-
pregnation which the water possesses. A short
discussion on the question may not be uninterest-
ing. [Is the water medicinal from its minute
proportion of solid ingredients, and, in thisrespect,
its purity? Experience with some other mine-
ral waters serves to shew that we ought not to
appreciate their power, merely in the ratio of
their impregnation. We consider that the water
of Bath derives a great part of its stimulating
power from the iron which it contains; and yet
its proportion, according to the analysis of
Phillips, does not exceed one-sixth of a grain
in the gallon.

In judging of the activity of any medicinal
ingredient in a water, we are to consider that it
exerts its influence under the most favourable
circumstances ; and these chief advantages may
be thus stated. The substance is in a state of the
most minute division; its fluid vehicle 18 re-
ceived into the stomach when free from food, so
that it acts readily upon the whole surface of this
sensible organ ; and, lastly, it becomes quickly
absorbed into the circulation, not requiring,
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like aliment, any stay in the stomach for the
purpose of digestion. :

The active material substances in the Buxton
water are, according to the last view offered, sul-
phate of soda, muriate of lime, and muriate of
magnesia ; but when we look at the very minute
proportions, not a grain of either article in the
gallon, and recollect that sea water, which, as an
aperient, is taken without inconvenience, contains
in the gallon 284 grains of muriate of magnesia,
and rather more than 45 grains of muriate of
lime, we are compelled to believe that the medi-
cinal action of Buxton water must be referred to
its purity, its temperature, and its guseous im-
pregnation with azote,

In every case, in coming to a final judgment
of the medical character due to a mineral water,
we must be very much governed by the records
of the physician, and the report of the intelligent
patient. Chemical analysis constitutes an impor-
tant source of information, and is a material re-
quisite in first conducting us to a scientific ac-
quaintance with the water; but subsequent ex-
perience and unprejudiced observation are ne-
cessary to give us practical knowledge, and a
proper confidence in our remedy.

It is now incumbent on me to offer some ob-

servations, more precise. on the medicinal nature
of Buxton water.

c 2
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It certainly happens, that, simple as it appears
in composition, it does prove inconveniently sti-
mulating to some invalids of full habit and of
the sanguineous temperament. They complain
of flushing, head-ache, and slight giddiness ; and
are deterred by such symptoms from proceeding
in the course of drinking it. Instances have come
under my immediate observation, in which, the
exciting power of the water has been proved in
the gouty patient ; symptoms of a paroxysm hav-
g occurred in a few days after its commence-
ment, subsiding also upon its being discontinued,
and with the assistance of aperient medicine. 1
intend this statement, however, only in illustra-
tion of my first remark ; and by no means to deter
the gouty patient from its use; who, on the con-
trary, will often derive much advantage from a
course of the water, in common with others
who suffer from derangement of the digestive
organs.

As a general rule which will scarcely require
any exception, it is expedient that one or two
doses of suitable aperient medicines should be
taken as a preliminary to the use of the water;
and gouty patients ought not to begin a course of
it, unless they are well prepared, and rendered
free from every discoverable sign of an active
state of the gouty diathesis.

The first dose of the water should be taken
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about an hour before breakfast*. The mediom
quantity for the adult will be half-a-pint twice
a day; and this portion should be drunk at
twice, with the interval of a quarter of an hour,
walking exercise being used, both in this inter-
val and afterwards; or any other exercise, ac-
cording to the capability and the convenience of
the invalid. At twelve or one in the day, the
same quantity of water should be taken upon the
plan already stated. In the space of a week or
ten days, the total quantity of water per diem
may be increased to a pint and a half; but I am
not aware that advamtage is to be expected from
proceeding beyond this quantity.

Such patients as find the water to be too ex-
citing, notwithstanding that they have taken pro-
per preparatory medicine, should make trial of
it between breakfast and dinner, instead of drink-
ing it before breakfast upon an empty stomach.
Should it even then prove too stimulating, it
might be tried awith more chance of success, if
previously allowed to remain in the open glass
about a quarter of an hour, both to lose some of
its temperature, and more particularly a portion
of its gaseous matter, Should the water, however,
thus treated fail to succeed, we must conclude that

* It is proper to drink the water after, and not before,
bathing. The interval of an hour, or rather less, before break-
fast will be sufficient.
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there exists an inflammatory condition of the Lia-
bit, requiring particular medical treatment: and
this having been premised, a better result from
the use of the water may be expected to follow.
The excitable patient, pursuing the plan of cau-
tion which I have just now stated, will most pro-
bably, by degrees, be enabled to drink the water
in its most active state,

The invalid of an opposite character of con-
stitution, and daily accustomed to the free use of
vinous stimulus, will scarcely, if at all, be sen-
sible of any immediate influence from the water ;
and, looking to the simplicity of its composition,
may be disposed to regard it with great indiffer-

ence. 1 have here, however, to add, that | have

seen instances in which the sanguineous tempe-
rament has not been favourable to the use of the
water, although the patient has been in the daily
habit of drinking a moderate quantity of wine
without suffering particular excitement. The
water taken before breakfast, in these instances,
produced head-ache, and flushing, and had the
same effect, in a less degree, in the middle of the
day. The individual possessing this constitution,
should be advised to exercise temperance and
careful regimen at the table, to forbear from the
use of much fluid at his meals, and to pay careful
attention to the due action of the bowels. If, even
with such observance, the water proye too exeit-
ing, the necessity will be manifest of employing
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were taken from St. Anne’s well for domestic use,
it would so soon be altered with regard to its ga-
seous impregnation, that it would no longer be
the same agent; and, in point of fact, the water
used at the table was formerly taken from the two
pumps near to St, Anne’s well, each of which
I found to furnish water at the temperature of
68°* ; but of late, the pump behind the Angel Inn
has been chiefly used.  Upon examination of the
water from this pump, I found that it had a con-
siderable impregnation of iron ; and hence I dis-
covered the explanation of the unpleasant effect
experienced by several individuals from drinking
the water used at the tables of the hotels. They
suffered from it head-ache and flushings, 1 have
the satisfaction to add, that, by the recommen-
dation and exertions of Dr. Drever, a water has
recently been introduced into Buxton from a
spring in the Manchester road. The specimen
of the water, with which I was favoured by Dr.
Drever, was remarkably pure, and free from all

metallic impregnation,

* I was informed that one of these pumps furnished warm
water, and the other cold ; but, upon examination, I found
that the temperature of each was 68° It has always been
stated, and indeed mentioned as one of the seven wonders of
the Peak, that these contignous pumps (within 12 inches of
each other) furnished, the one warm water, and the other
cold. + Dr. Drever assures me of this fact, and that the cause
of my finding the contrary was owing to an accidental com=-
munication between the springs,
















RULES OF BATHING. 29

been prepared in the state of his constitution, so
as to enter upon the use of the bath with the
greatest advantage. In the instance of a plethoric
habit, and more especially if there be marks of
congestion in the vessels of the head, some loss
of blood will be a necessary preliminary. If there
be increased action in the general circulation,
blood will be taken from the arm with more pro=-
priety ; but when there is mere local fulness of
vessels, not affecting the general circulation,
capping, or the use of leeches, will deserve a
preference.  Some suitable aperient medicine
should be premised ; and, obviously, an attention
to the regulation of the bowels must afterwards
be constantly observed. To this point I have
already adverted, when speaking of the water of
the well for internal use. 1 think it however
necessary to remark, that mercurial medicine
should be avoided during the immediate employ-
ment of the bath. The temperature of 82° is not
sufficiently high to favour that action of the skin, \
which conduces to the safe and favourable action '-
of mercurial alteratives.

The class of patients resorting to the Buxton
bath comprise, for the most part, those who have
suffered either from gont or rheumatism. But
itis by no means equally proper for the gouty
and the rheumatic invalid under circumstances \
apparently similar. [ should forbid the use of .' :
the bath to a patient actually suffering the pains |

iq
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styled the Seven Wonders of the Peak ; but for
all particulars of this kind, 1 must refer the
reader to the information contained in the Buxton
Guide.

The noble range of buildings called the Cres-
cent, erected at the expence of the late Duke of
Devonshire, furnishes, in its hotels, every ele-
gant and comfortable accommodation; and it
may be added, that, under the fostering patron-
age of his Grace the present Duke, the several
excellent arrangements at Buxton, established for
the convenience and amusement of the invalid, or
of the general visitor, as well asthe institutions for
charitable purposes, continue to prosper in the
happiest manner.

THE BUXTOX CHALYBEATE.

In addition to the tepid springs which are pe-
culiar to Buxton. there is also a chalybeate, which
rises from a bed of shale, on the north side of the
river, behind the George Inn,

It is a spring of weak impregnation, as the
following statement will shew ; but it is a very
pure water, and instances may occur in which its
use will deserve recommendation.  When it
fails to produce so much effect on the constitu-
tion, asis required from a chalybeate medicine,
it will be right to add, in suitable doses, and
those gradually increased, the tinctura ferri am-
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thrown into these waters in their course to the
Derwent, in order that they may receive an in-
crustation from carbonate of lime, which the
water, on its exposure to the air, freely throws
down. Hence the term of the petrifying
wells.

Dr. Saunders quotes the following account
from Dr. Short’s History of Mineral Waters :—
““ A number of springs issue from the limestone
rock, all of them possessing the clearness and
purity that distinguish mountain streams which
rise from a clear rocky soil, but several of these
possess a temperature steadily above that of
natural waters in our climate. The cold and
tepid springs are singularly situated in this lime-
stone hill.  Allthe tepid waters arise from fifteen
to thirty yards above the level of the Derwent ;
whilst those both above and below are cold ; and
even the sources of the latter intermix with those
of a higher temperature.” The supply of water
is very copious, and part is received into spacious
baths, used for medical purposes, and which
give the distinguishing appellation to this delight-
ful spot.
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Of the Water at the Fountuin. g

The sensible properties of the water difler b
but little from common good spring water ; ex- .

cept, that its temperature, which is 68°, is in taste
approaching to tepid. It is beautifully clear,
but does not sparkle much on being received
fresh into the glass from the spring. The foun-
tain consists of a handsomely constructed vase®,
of the Derbyshire marble ; and its form and neat-
ness, together with the transparency of the water,
offer a pleasing invitation to the invalid to take a
morning draught of this pure beverage.

The specific gravity of the water at 60° is

1:0003. 1 had not an opportunity of making g
the examination immediately a¥ it came from the '
spring.

Action of Tests.

Litmus paper receives a reddish tinge, which
disappears on drying.

* The pipe which conducts the water into the vase does
not rise above half an inch from the bottom ; and when there
is no water in it, the jet d'cau rises several feet ; but when the
orifice is covered by a stratum of water, it only bubbles and
flows over.

— [ f-y—2 s
-—.J A-:IJ-__-.-_____















46 RULES OF BATHING.

rheumatism ; and I should consider it for the
most part, inapplicable for a gouty person ; allow-
ing particular exceptions which should always be
well considered.

In commencing the remedy, the bath should
not be used more than each other day, and after-
wards two mornings in succession, omitting the
third. The invalid who is incapable of swim-
ming, or using much other muscular exertion,
should not remain in the bath more than one or
two minutes ; and the more active patient should
limit his stay to five or six minutes. It is always
desirable to make- a sudden immersion, falling
forward. The time of day should be before
breakfast, or in the middle of the day, accord-
ingly as the strength of the patient will allow ;
the very delicate invalid obviously waiting till
noon ;—and it should precede the drinking of
the water at the fountain.

The inhabitant of Derbyshire will find, as I
am informed, a mild winter residence in the vale
of Matlock bath, it being much sheltered on all
sides from the cold winds. The traveller will be
well rewarded for his labour in reaching this
beautiful spot, where Nature, barren and rude in
the surrounding country, has here assembled all
the charms of scenery with a profusion of taste ;
breaking on the view like enchantment, after
the previous toils of a cheerless journey.
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My limits will not allow me to expatiate fur-
ther on these beauties, or to enter upon any de-
scription of the natural curiosities of the situation.
Mr. Mawe’s museum at Matlock bath is rich in
a collection of the minerals and rocks which
occur in the valley; and its excellent arrange-
ment renders it an interesting and fertile source
of instruction and amusement.






OF THE SPRING. 449

bourhood are composed of a siliceous grit with a
ferruginous cement, and belong to that series of
beds which were deposited immediately before
the chalk. In this part of the country, however,
those beds are not covered by the chalk, which
has been, most probably. carried off during one
of those revolutions to which this planet has
been subjected: but they may be traced pas-
sing under the chalk formation, along the bot-
tom of the North Downs. This sandstone con-
tains scarcely any fossil shells, but frequently iron
in such abundance, that, before the discovery of
the rich iron ore now procured from our coal
works, this metal was procured in the Wealds of
Kent and Sussex, where the remains of many
ancient forges are yet to be seen. This ferru-
ginous sandstone also alternates with thick beds
of a tenacious clay, which forms a great part of
the soil of this neighbourhood.

OF THE SPRING.

The spring, which is now the only one in
use, rises into a large marble basin. The water
overflows through an aperture into a channel con-
nected with the chalybeate cold bath, depositing
in its progress a reddish brown precipitate.

INTRODUCTORY EXPERIMENTS.

Exp. 1.—The temperature of the water as it
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issues from the spring, is, in different seasons of
the year, uniformly 50° Fahr. In the coldest
winters it has not been known to freeze in the
basin.  On the 8ith of February 1816, when the
atmosphere was at 24°, the water in the basin
was still at 50°.  In the month of April, when I
found some neighbouring springs yielding com-
mon water, and considered to he deep in their
source, as low in temperature as 46° and 47°,
this spring was still at 50°. In summer, the
temperature of the water in the basin, near the
surface, was raised a few degrees, in cousequence
of its free exposure to the sun’s rays.

Eap. 2.—~In examining the spring at different
periods of the year, to ascertain its strength of
supply, I derived the following results. In
August 1815, it yielded, ina minute, one quart,
two ounces, and five drachms. In the beginning
of November, one quart. The summer had been
nnusually fine and dry. In October the season
was wet. In the beginning of March 1816, the
supply was increased to two gallons and a half
in a minute. At the end of this month, the
quantity was lessened to one gallon and seven
pints. Much rain had fallen in the preceding
months, but the winter had passed away with
very little snow.

In the analysis of 1792, the specific gravity of
the water is deseribed ¢ as exceeding that of dis-
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CHANGES PRODUCED IN THE WATER BY HEAT.

Ezp. 10.—I immersed a thermometer in a
flask containing the fresh water, and applied heat
by means of a lamp.

At a temperature of 58°, the water did not
suffer any apparent change.

At 60° air bubbles became visible, and in-
creased rapidly as the temperature advanced ; but
no other kind of change appeared until the water
became heated to near 150° its transparency till
then not being affected.

At 160°, a faint milkiness was distinet.

The temperature increasing, air bubbles were
still disengaged, and the whole liquor assumed a
brown turbidoess, Together with the brown
flakes, which on the cooling of the water co-
alesced and subsided, minute vegetable fibres
were very apparent.

ACTION OF TESTS.

Exp. 11.—Tincture of galls dropped into the
water, instantly produces a light purple hue,
which in a few minutes becomes very deep.
This, after an exposure to the air for two or
three weeks, acquires almost the darkness and
opacity of ink.

Exp. 12, —Prussiate of Potashin a few seconds
strikes a light blue, which in a few minutes be-
comes azure, and, on longer standing, a fine
Prussian blue is precipitated.
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faint milky hue; and a light h'l‘ﬂ“"'ﬂ turbidness
immediately succeeds.

Exp. 22.—Nitro-muriate of gold, and nitrate
of lead, oecasion a slight diﬂ&ﬁgagmnenf of air-
bubbles, without impairing the transparency of
the water.

Lzp. 23.—A few drops either of nitrie, mu-
riatic, or sulphuric acid, hasten the appearance
of air bubbles ; and this is so remarkable with
the sulphuric, that it resembles effervescence,

Exrp. 24 —A current of sulphuretted hydro-
gen gas being passed into the fresh water, no
discolouration is produced ; but if the experiment
be made after it has been a short time expneecl
it is rendered instantly black.

Ezp. 25.— An infusion of tea, in a few mi-
nutes, strikes a purplish lilac.

Erp. 26.—A clear infusion of coffee is ren-
dered of a hlackish hue.  With cocoa or choco-
late, no change of colour appears to be produced.

INFERENCES,

From the preceding experiments we derive
the following conclusions ;—but it should be re-
marked, that, with regard to the effect of re-
agents, the indications can seldom be considered
to possess more than general presumptive evi-
dence,

1. It is certain that the spring rises from a
great depth, Erp. 1.
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11. That lime is present, Exzp. 17.

12, That the water contains combined sul-
phuric acid, Ezp. 18.

13. That it contains a muriatic salt, Erp. 19,

14. That it is a soft water, is deducible from
its low specific gravity, Fap. 3, and also from
Exp. 20.

15. That the water is free from animal mat-
ter; and that the slight putrescence which it was
found to acquire from confinement, when the
pump was formerly in use, is referable to the
vegetable matter which it contains, Eap. 22.

MISCELLANEOUS EXPERIMENTS,

Exp. 27. To the boiled and filtered water,
pure ammonia being added, after a few hours, a
whitish flaky precipitate, very minute in guan-
tity, is seen slowly subsiding; which, after re-
maining exposed two or three days, acquires a
reddish-brown colour,

Exp. 28.—This precipitate being collected
and dried, was fused with glass of borax, and the
violet hue was produced ;—being fused with pure
nitre, a beautiful grass-green appeared. Prussiate
of potash being added to a solution of the precipi-
tate, a white precipitate instantly ensued. These
results therefore were distinctive of the presence
of manganese.
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2.—The 2'85 grains were decomposed by sul-
phuric acid, and evaporated, and the heat was
raised towards the end, to expel the superfluous
acid. The sulphate of magnesia was then carefully
dissolved in a small quantity of cold water, and
the solution separated from the sulphate of lime,
which was again washed with a fresh portion of
water. In this way a pretty complete separa-
tion of the two salts was effected, and the sul-
phate of magnesia being evaporated to dryness,
and heated to 220°, weighed 1:6 grs. ; which was
found by a separate experiment, made expressly
for the purpose of comparison, to be equal to
1:22 of muriate of magunesia. This being de-
ducted from 2:85 grs. leaves 1:63 gr. for the mu-
riate of lime,

B. 1.—The saline matter, insoluble in alco-
hol, was dried at 220°, and weighed 16-75 grs. It
was digested in 134 grs. of distilled water in the
cold for several hours, and frequently stirred.
The solution was separated, and the residunm
washed in fresh portions of cold water. The
washings and solution being evaporated to dry-
ness, and heated to 220°, weighed 113 grs. and
was common salt, On examination, however, it
was found that some sulphate of lime was mixed
with the muriate of soda. It was therefore re-
dissolved, and muriate of barytes was dropped
into the solution, as long as it produced any
effect. When the precipitate had subsided, the



ANALYSIS OF THE WATER. 61

clear liquid was separated, and the sulphate of
barytes, which had formed, was well washed and
dried at 220°. It weighed 2-15 gr. =125 for
the sulphate of lime ; which being deducted from
11'3 grs. leaves 10°05 of muriate of soda.

2.—The matter insoluble in cold water being
dried at 220°, weighed 51 grs. This was boiled
with 5 oz. of distilled water, which dissolved the
whole of the sulphate of lime, leaving only a
small residuum, weighing -6 of a gr. This almost
wholly dissolved with effervescence in diluted
nitric acid, and the solution gave an abundant
precipitate with oxalate of ammonia. It was
therefore carbonate of lime. The portion not
dissolved by the nitric acid, weighed 02 of a gr.
and was chiefly vegetable fibre, with some very
minute particles of quartz sand.

EXAMINATION OF THE FERRUGINOUS
PRECIPITATE.

A. a. 1.—This precipitate (11'9 grs.), dis-
solved by the application of heat, in muriatic
acid, with the exception of 1'8 gr. of a dark-co-
loured matter, which was found to consist of ve-
getable fibre, silica, and alumina. The two last
substances probably arose from some particles of
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For the separation of the constituent gases,
the usual methods* were adopted, and, as the
mean of the severdl examinations, the following

results were obtained :
Cubie Inch.

Carbonic acid, per gallon. .. 8:05
MEBEEDN G ivans it e -ShEID
Azotepsni: s pgs TS e N 475

13.30

Or, stating the two last gases differently, accord-
ing to the proportions into which they enter to
compose atmospherical air, it will be
; Cubic Inches
Azote. ... .2 S 275
Atmospherical air.......... 2:50

It has already been shewn, by Exp. 10, that
the water may be heated to a very high tem-
perature, without the smallest separation. of the

¥ For the separation of the carbonic acid, lime water was
the agent employed. The oxygen was separated by means of
a solution of green sulphate of iron impregnated with mtrous
gas. The residual gas was submitted to the power of the elec-
tric spark, and was proved by its negative properties to be
azote.

+ See these proportions stated in an excellent paper (the
author Dr Prout), “ On the Relation between the Specific
Gravities of Gaseous Bodies and the Weight of their Atoms.”

Thomson's Annals, vol. vi. page 321.
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iron. Being further desirons, with a view to
medical considerations, to ascertain what influ-
ence should be produced on the proportion of
the carbonic acid gas of the water ; by the exact
temperature of the Bath water, 114°, being ap-
plied to it, the following examination was made.

The fresh water was heated by the lamp to
114°, and was then immediately transferred to
the flask already deseribed, it, and the tube being
filled. The remaining process was conducted
as in the former experiments with the fresh
water.

The mean of two experiments, the due esti-
mates and corrections being made, gave for total
gas, per gallon,

Cubic inches, 914

The carbonic acid being separated in the usual
manner, afforded as the mean per gallon,

Cubie inches, 6-32
The following comparison, therefore, appears
from the whole results,
The mean of three experiments on the water
at its natural temperature, gave of
Cobic inches.
Carbonic acid gas, per gallon. ........805
The mean of two experiments on the
water previously heated to 114°.. .. .6°32

Loss by heat. . 173
F2

o
T
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[n reference to the variations in the quantity
of supply which is yielded by the spring at
different periods of the year, 1 have now to offer
the results of comparative examinations of the
proportion of iron in the water, at the following
respective intervals.

Grains.
In August 1815, a dry summer preceding,
and the supply of water in a minute being
one quart, two oz. five drachms (Faxp.
2.), of oxide of iron, per gallon........ 229
In the beginning of November 1815, much
rain through October, and the supply in
a minute being one quart (according to
the analysis which has been detailed).. .. 2:29
On March 26, 1816, the supply ina minute
being one gallon, seven pints.......... 163

it is hence shewn, that the strength of the
spring, both in regard to its quantity of supply,
and the degree of its chalybeate impregnation,
is not connected with occasional changes of the
season ; butis to be referred to the gradual in-
fluence of the summer and winter upon the earth,
which extends even to great depths*,

e —

* Since this Analysis, I have made repeated examinations
of the water, I found, in the very wet summer of 1816, the
impregnation of the spring considerably weakened, although
it endeavours to make up in quantity of supply in a given
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EXAMINATION OF THE CHALYBEATE SPRING BE-
HIND THE SUSSEX HOTEL, WITH REFERENCE
TO ITS PROPORTION OF TRON.

Tincture of galls, dropped into this water,
immediately produces a slight effect, but much
weaker than on that of the Parade Spring. Mak-
ing the comparison, | found, that in a few
minutes, with the latter, the purple tint was very
strong, but even at the expiration of half an hour,
it was faint only in the former.

A similar distinction of result occurs from the
prussiate of potash,  No immediate effect is pro-
duced, and, after many minutes, only a very
faint light sky-blue appears; while, in the
Parade water, the change is instantaneous, and

time, what it wants in actual strength. Thus, in the begin-
ning of November 1815, the spring yielded one quart in a
minute. In October 1816, after a singularly wet season, the
supply in a minute was no less than three gallons and a balf,
Its impregnation was proportionably weakened. 1 find that
by comparing the effect of re-agents with the water, both as
to the time and degree in which they act, with the results
from the smme re-agents, as I used at the time of making the
analysis, [ can form a very good estimate of the strength of
the water as a chalybeate, at any particular time.  This i
mcﬂmmﬁnn as pointing out whether or not some phar-

tical preparation of steel should be joined with the use
of the water.
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ON THE MEDICINAL PROPERTIES OF THE
WATER.

It has with truth been observed by Dr.Saun-
ders, in his General Treatise, that * the most
noted of the simple chalybeates in this country,
is that of Tunbridge Wells®.”

It may with equal justice be added to this
character of the water, that the mildness and
salubrity of the air, joined with the remarkable
beauty of scenery in the surrounding country,
render Tunbridge Wells a situation of resort for
the invalid at once valuable and delightful.

When it is considered how small a propor-
tion of iron is contained in this water, In a
guantity so large as a gallon of the fluid; and
that the ntmost portion thus taken by the patient
falls so far short of the dose which is constantly
administered in the preparations of pharmacy,
it becomes a natural and interesting inquiry fo
determine, whether its powers as a medicine
have all the pretensions which it claims; and
how far the imagination may have contributed to
the credit which it has acquired. 1wish to meet
this question fairly, and to apply the conclusions
which may result from the discussion.

——

‘:A Treatise on the Chemical History and Medical Powers
of some of the most celebrated Mineral Waters, &c. 1800,
p. 287.
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ries through the medium of the brain and nerves
Hence the powers and good effects of the water
will be felt, according to the judicious prepara-
tion and fit condition of the stomach. This
important point of attention is too much over-
looked : and from this cause, from general erro-
neous management, and misapplication of the
remedy on the part of the patient, many of the
visitors of this Spring experience injury rather
than benefit. Some instances of this kind have
come under my own observation ; and many
have been related to me on the best authority.
It is equally true, on the contrary, that this water
judiciously employed, is a powerful and very suc-
cessful remedy in many diseases.

A single dose of half a pint will contain, ac-
cording to the Analysis which has been given, and
the statement made agreeably to Dr. Murray’s
views, of solid ingredients, about % of a gr. of
oxide of iron; 1l; of a gr. of muriate of lime ;
185 of a gr. of muriate of magnesia; §s of a
gr. of muriate of soda ; 1#s of a gr. of sulphate
of soda; 1is of a gr. of carbonate of lime, and a
minute portion of manganese ; and of gaseous
ingredients, half a cubicinch (or a quarter of an
oz. in bulk) of carbonic acid gas; {5 of a cubic
inch of azote, and about the same quantity of
atmospherical air.

On all occasions, on entering on the use of
this water, some aperient medicine should be
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premised. If more than such simple treatment
be required, it constitutes a case in which further
medical consideration would be necessary. The
patient being favourably prepared, should take
the first dose of the water at seven or eight o’clock
in the morning ; the second at noon; and the
third about three in the afternoon. A small por-
tion of biscuit, with the dose of water before
breakfast, is to be recommended. In the middle
of the day this is optional. However small the
total quantity may be which is first employed, I
am induced to recommend this frequency of re.
petition, upon the same principles that we employ
any diffusible stimulant in successive portions,
where it is our object to render its effects perma-
nent. The exact quantity to be taken daily,
must of course be varied, according to the se-
veral circumstances of the age and constitution of
the patient, and the nature of the disease ;—but
above all, according to the effects which it is
found to produce on the individual, The di-
rections of the women in attendance (who are
named the Dippers) can only be of a general,
and obviously not of a medical nature ; but cer-
tainly, as far as relates to the quantety, they are
always on the side of security, supposing that
the case is not unfit for the employment of the
water,

It is very correet that every one should begin,
and continue, with a small quantity, for three or
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four days ; after which, if it perfectly agree, the
total daily amount should, I apprehend, be larger
than is most commonly employed.

As a general statement, I would say that half
a pint daily, is the extreme smallest quantity,
and that two pints daily is the extreme largest
amount, to found a just expectation of benefit;
and further, in the - way of general outline of di-
rection, I conceive, that half a pint, a pint, a pint
and a half, and two pints, should form the pro-
gressive ratio of the total daily quantity to be
taken at the three intervals. As the patient ar-
rives at the larger proportions, they may with
advantage be subdivided, with the interval of a
quarter, or half an hour, which should be occu-
pied in exercise.

Those who consult their health in the best
manner, should take exercise in the open air of
the common, rather than in the sheltered parade,
when the weather is favourable. I need not ex-
patiate on the kind and degree of exercise, which
must be entirely relative to the convenience and
strength of the invalid.

An attentive regard to diet is strictly neces-
sary. Tea at breakfast should be avoided, on
account of the combination which its astringent
principle forms with the iron in the water, as
demonstrated in Exp. 25; and for the same rea-
son, in a degree, the use of coffee also 1s not very
correct. In the evening, however, either of
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these refreshments may be taken without disad-
vantage, as the water will long since have quit-
ted the stomach. Bread and milk, or cocoa, or
chocolate, may be taken at breakfast with pro-
priety. The hour of dining should not be later
than four or five*: and with this arrangement,
very slight refreshment only can be required in
the middle of the day It is hardly necessary
to observe, that more than ordinary prudence
should be pursued in the general diet, in order
to give the best opportunity of efficacy to the
water ; and, as a part of this plan, as little drink
as may be convenient should be taken at meals,
A want of caution in this particular, in addition
to other bad effects which it may produce, will
serve to weaken the stomach by over-disten-
sion.

In many cases the coldness of the water will
have a salutary influence on the stomach. It is
almost always judicious to allow it a fair trial at
its natural temperature, and with its complete
properties just fresh from the basin. If, how-
ever, after a sufficient trial, it should sensibly
disagree, or should fail in producing the stimu-
lating effects which are desired, its powers on the
system will, probably, be fonnd much increased by

* I'would advise that not less than an hour should always
elapse between the taking of the water, and a meal.
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giving to it an addition of temperature. The
failure in question will happen more especially
in those constitutions, where the circulation is
languid'; where the skin, and feet and hands, are
remarkably cold; and where a great defect’ of
nervous energy is altogether apparent. It is true
that by raising the héat of the water, rather less
of carbonic acid will be taken in the dose; but
this loss will most probably be more than com-
pensated, by the increased stimulant power
which the chalybeate receives from heat. This
observation will appear more consistent, when
we refer to the former position, that beyond 140e,
the iron does not escape from solution. By the
E;:,;p. p- 19, determining the loss of free carbonic
acid, which the water sustains from the heat of
114°, the practitioner is enabled to determine the
question for his patient, according to his own
judgment. The agency of free carbonic acid
is certainly not to be disregarded; and as being
the solvent of the chief active principle which
is administered in this water, its properties dre
more especially important. In'some cases, I have
séen’ a very superior benefit produced from the
water, when'taken cold from the basin, where 1
should have feared that it would disagree ; while
in others, its active and useful operation has heen
much*assisted by heat. - Dr. Saunders, in his
general Treatise, commenting upon the activity
of the oxide of iron as a medicine, when held
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in solution by carbonic acid, and assisted by
high temperature, as in the Bath water, in which
the greatest estimated proportion of iron is not
more than onesixth® of a grain in a gallon,
remarks, * May we not therefore conclude, that
Bath water is indebted for its powers on the
human body (independently of those of mere
water at a high temperature) principally to the
circumstances of a chalybeate impregnation,
minute in itself, but much exalted in all its pro-
perties by a heat superior to that of most chaly-
beate springs 2> He adds, * that waters of the
description of Tunbridge Wells are best heated
by being put into a bettle well corked, and im-
mersed in hot water,”

It does not appear to me that any advantage
18 gained by corking the bottle,—an operation
hoth tedious and liable to aceident. It could not
be completely filled and then exposed to heat
with safety ; and when a free space is left in the
bottle, as necessarily must be, the withdrawing
of the cork allows the escape of all the free car-
bonic acid extricated by the increased tempera-
ture, as completely, as if its temporary confine-
ment by the cork were neglected.

* Anpalysis of the Hot Springs at Bath, by Mr. Richard
Phillips.—Phil. Mag. vol. xxiv, p. 342. 1806.—This is the
latest Amnalysis, and doubtless the most securate.
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I recommend therefore as the most favour:
able mode, a thin glass flask, having a thermo-
meter fixed in it. The flask being dipped in
boiling water the necessary temperature is soon
communicated, and then instantly the water is to
be poured out for drinking. No difficulty occurs
in executing this little plan. If increase of tem-
perature be really a medical object, as I affirm it
to be, it is important, both that the degree should
be adapted to the exact direction in the particu-
lar case, and also that it should be constantly
uniform ; an advantage not to be insured in any
other way, than as I have now stated.

On the first employment of the water, either
cold or warm, some inconvenient sensations very
commonly arise, such as flushing of the face,
slight fulness of the head with drowsiness, and
an uneasy distension of the stomach with more
or less of flatulence. [In general these effects
are not of importance, either in degree or
duration ; and are much to be prevented by pre-
vious attention to the stomach and bowels. If,
notwithstanding this care, and the correct observ-
ance of general rules, the symptoms above-men-
tioned continue, the necessary inference is, either
that sufficient preparation has not yet been
‘made, or that the remedy is not suited to the
case. Dr. Saunders expresses himself in the
following words: ¢ The simple chalybeate pro-
duces no action on the bowels. When these are
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foul and loaded with sordes, the water often
purges pretty briskly at first, but this operation
ceases when the intestines are restored to their
natural state.”

I do not hesitate to affirm, that, in the occurrence
of this faulty state of the bowels, the use of the
water should not bhe begun; or, if taking place
afterwards, that its continuance should be sus-
pended, until suitable medicine has produced its
proper effects, | may mention the following
symptoms as certain indications of the necessity
of some preparatory treatment ;—a furred tongue,
with heartburn, and occasional nausea ; unnatu-
ral discharges from the bowels; and a turbid
state of the morning urine, which, in a faulty
state of the digestive organs, usually deposits,
more or less copiously, a reddish or pink sedi-
ment, or one that is crystallized and commonly
denominated gravel. As a general statement, it
may be added, that the employment of this water
is improper in a very plethoric state of the circu-
lation, and especially when this is connected
with any degree of inflammatory action. Also,
~ when there is an inflammatory determination to
any particular organ, or even when local conges-
tion exists without inflammation. In cases of
simple debility of the constitution, the water
promises to produce its happiest effects. The
proofs of its immediately agreeing with the pa-
tient, are, increased appetite and spirits; and

G
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I cannot presume to offer an abstract of all
the diseases, in which the water might probably
be found a remedy; but a few remarks, partly
deduced from my own experience, and in part
collected from authors, may not be unaccept-
able.

In dyspepsia, depending on debility of sto-
mach, and accompanied with general languor
and nervousness, a course of the water is re-
markably restorative ; and it deserves a similar
recommendation, in the debility which is more
or less consequent to an active plan of treatment
for the removal of bilious complaint.

In uterine debility, its tonic powers are very
successful, both in improving the general func-
tions of the organ, in lessening painful irritation
and general irritability, and in restraining that
iordinate action of the vessels which depends
chiefly on their want of tone. Dr. Saunders, in
reference to this point, and to the different forms
of local debility thus connected, forcibly points
out, that as they are * a very frequent cause
of abortion or barrenness, these mineral springs
have often been the means of removing such
unpleasant circumstances.”

In chlorosis, as might be expected, the water
is eminently useful ; but from the languor of
the system which so often accompanies this form
of complaint, its employment requires much
auxiliary management, It is here principally
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that its powers will often be much assisted by
giving to it the Bath temperature of 114°; by
joining the occasional use of the warm bath,
employed so as not to produce its relaxing
effects ; by acting on the bowels with aloetic
pills ; and by enforcing a strict observance of
the rules of diet and exercise; of which last
point of attention, the patient in these cases is
generally too unmindful. It sometimes happens
that in this complaint, a feverish irritation exists,
accompanied with congh and pain of the side ;
and certainly such symptoms demand removal,
before the water can be entered upon with
prudence,

As a remedy for that kind of cutaneous com-
plaint which is connected with weakness of sto-
mach, and which is usually of the scaly species,
this water, by its tonic powers, promises to be
useful. Dr. Willan concludes the mention* of
Tunbridge Wells water, amongst others, * as
having been at all times particularly commended
for their utility in the lepra, scaly tetter, and other
cutaneous affections.” He observes alsot, * Cha-
lybeate medicines are perhaps occasionally useful
by removing states of the constitution, with which
the scaly tetter seems to be connected.” [t is |

* On Cutaneous Diseases, p. 111, + Ibid. 182,
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think just to add my opinion, that the sulphuret-
ted water of Harrogate, or even the saline waters
of Cheltenham and Leamington, possess a greater
efficacy in cutaneous diseases, than this simple
carbonated chalybeate ; although where superior
convenience for its employment does occur, it
may deserve considerable confidence.

In scrophula, the sea, in its different modes of
employment, has a much higher claim to our
choice than a chalyheate water: yet, after a long
trial of its powers, a change may on many occa-
sions be usefully made, to the mild invigorating
air of Tunbridge Wells; when the water also may
be employed with great propriety, and with a
prospect of much benefit. I am informed by a
medical friend, of one very satisfactory example
of the kind, in which, taken internally, and also
applied externally to an ulcerated surface, it was
useful,

As a stimulating diluent and diuretic, in ad-
dition to its tonic influence on the stomach, it
bids fair, in conjunction with other treatment, to
be useful in gravel, of which disease, an un-
healthy condition of the digestive functions is the
foundation. I have had some convincing proofs
of its beneficial influence, under these circum-
stances. At the same time, the action of the
bowels, and the state of the secretions should re-
ceive due attention, The acid matter which
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continually forms in the primee viee in this dis-
order, should be neutralized by appropriate me-
dicines,

The employment of the water for young chil-
dren, is a much more questionable consideration
than for adults. From the observations which I
have attentively made, 1 am induced to draw a
general conclusion, that under six years of age
especially, it is not a favourable remedy. The
diseases of very young children are for the most
part of a nature to require a distinct attention to
the bowels ; to the progress of dentition ; and a
Jjudicious arrangement of diet, exercise, and sleep,
with cold or tepid ablution, or bathing ; and do
not, so far as I have seen, come within the useful
influence of a chalybeate water.

In respect to the necessary duration of a course
of the water, it may in general terms be observed,
that a shorter period than three weeks scarcely
Justifies the expectation of any material advan-
tage ; and that a longer one than two months, or
at the utmost three, is not required, to produce
all the good effects of which it is capable ; so that
its emplovment has been fairly and judiciously
managed.,

When after considerable trial, the water, al-
though it may have agreed perfectly, yet has ap-
peared deficient in power, 1 have been induced
to recommend an additional dose of steel from
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of this description now resorted to as a drinking
water, and the various additional springs are in
full requisition for the use of the haths. The
supply of this well is very abundant, and proves
sufficient for the demand of the fullest season ;
allowing also of the exportation of a large quan-
tity, in bottles, to distant parts of the kingdom.
I commence my account with this water.

OLD SULPHUR WELL®*.

This water, when first taken up, appears per-
fect]}' transparent. It sends forth a few air bub-
bles. It has a very strong sulphureous and fetid
smell, which has been compared to that of a damp
rusty gun barrel. To the taste it is very saline,
and disagreeable from its strong impregnation
with sulphuretted hydrogen gas, for which flavour
I know no comparison. It is however a remark-
able instance of the power of habit in reconciling
the palate to the most nauseous taste, that persons
in general very soon can drink this water without
disgust. It loses its transparency when exposed
for about two hours to the air; at first acquiring
rather a green hue, and after longer standing, by
transmitted light, a slight reddish colour. It

* The water rises into a capacious stone basin, defended
from the immediate falling of rain by a dome raised on pillars ;
a rude edifice, and very much demanding improvement, both
for the purpose of more neatness and ornament, and greater
security from weather.

T S—
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gradually loses its sulphuretted taste, and then
has the flavour of a strong solution of common
salt. We found by experiment that the sulphu-
retted hydrogen gas undergoes decomposition
by exposure. The oxygen of the atmosphere
unites with the hydrogen, and the sulphur is pre-
cipitated in a state of minute division, the pre-
cipitate being of a light ash colour. Hence the
turbid appearance of the water. It is, however
extremely worthy of observation, that this water,
bottled at the spring, and immediately corked
and sealed, retains its gas and all its virtues for a
long time. 1 have examined bottles which have
been kept several months, and the water ap-
peared to possess its gaseous impregnation unim-
paired. '

The temperature of the water is 54°,

Dr. Garnett states the specific gravity of the
water as 10064, 1 found it, in different exami-
nations at the spring, to be at its natural tempe-
rature 10103, but at 60°* 1-0101.

Actron of Tests.
Litmus paper was slightly reddened, but this
tinge disappeared on drying.
Lime water produced a slight cloud.

* ] may here observe, that in taking the specific gravity
af’.]lthewﬂm,l used a bottle holding accurately 1000
grains of distilled water at 60°, and employed a balance which
was quite sensible to the 10th of a grain. '
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Acetate of lead, a copious dense precipitate,
of a deep blackish brown colour. With the boiled
water it produces a white precipitate.

Pure barytes, a light brown precipitate,

Pure ammonia, a dense precipitate, of a light
brown colour. '.

Subcarbonate of soda, a similar effect.

Muriate of barytes, a slight cloud.

Oxalate of ammonia, a dense precipitate.

Nitrate of silver, a copious brown precipitate,
with a shining pellicle on the surface.

Tincture of galls does not immediately disturb
the transparency of the water, but soon a beau-
tiful iridescent pellicle appears on the surface, the
body of the water not being discoloured.

From these effects we may presume that the
water contains muriatic and sulphuric acids,
united to lime and magnesia, with a strong im-
pregnation of sulphuretted hydrogen gas.

2 |

ANALYSIS OF THE WATER.

Of the gaseous contents.—A. Sixteen cubic
inches of the water were made to boil for about
fifteen minutes in a glass flask connected with
a Woulf’s apparatus, into which a solution of
acetate of lead, with excess of acid, had previ-
ously been introduced. In this mannera quan-
tity, of sulphuret of lead was obtained, which,




ANALYSIS OF THE WATER. 095

when edulcorated and dried, weighed 2-4grs.
This quantity may be stated as representative of
-051 of a cubicinch of sulphuretted hydrogen gas.

B. To an equal portion of water, as was em-
ployed in the last experiment, a quantity of acidu-
lated solution of acetate of lead was added, and
the gaseous product made to pass into a Woulf’s
apparatus, substituting for the acetate of lead in
the bottles, a quantity of lime water. 7 of a
grain of carbonate of lime was deposited, repre-
senting *66 of a cubic inch of carbonic acid gas.

C. The gaseous substances * contained in
sixteen inches of the water, were collected in a
graduated jar previously filled with water. The jar
“with its contents was suffered to remain inverted
for many hours, during which time it was occa-
sionally agitated with a view to facilitate the so-
lution of such portion of the gaseous matter as
might be soluble in water. There remained -6
of a cubic inch of gas, which water did not ap-
pear to be capable of absorbing; and which,
when exposed to the action of a solution of iron
impregnated with nitrous gas, did not undergo
any material diminution.

D. A portion of the residuary gas obtained in
the preceding process, when mixed with oxygen
gas in the proportion of one of the latter to two

* The corrections for pressure and temperature, as de-
scribed at p. 65, were duly made.



96 ANALYSIS OF THE WATER.

of the former, and fired by the electric spark in
a detonating tube over mercury, was diminished
from 30 to ‘22 of a cubic inch, the total bulk of
the mixture before explosion being 30 of a cubic
inch. Lime water thrown up into the tube be-
came sensibly turbid, and the volume of gas was
further diminished -05. The residuary gas pos-
sessed the characters of pure azote.

Hence it would appear that the portion of gas
insoluble in water consists of carburetted hydro-
gen, and of azote, in nearly equal volumes,

I may here mention that the gas which we
collected from the open wells on the bog, which
rises up in bubbles through the water, on being
ignited in a large jar, burnt with a lJambent blue
flame ; but a taper immersed in a narrow jar con-
taining this gas was instantly extinguished.

Of the solid contents.—A. A wine pint, or
twenty-eight cubic inches of the water, slowly
evaporated, yielded 106 grains of solid residue,
dried at the usual temperature of 2127,

B. This product was digested in alcohol for
several days, and a solution of part of the saline
contents was obtained. This evaporated to dry-
ness gave a quantity of solid matter, which, by
exposure to air, deliquesced considerably, and be-
came nearly all dissolved. The deliquesced mass
was dissolved completely in distilled water ; and
the solution decomposed at a boiling heat by the

= - t
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addition of subearbonate of soda. The precipitate
thus obtained was treated by dilute sulphuric acid,
and a quantity of sulphate of lime and sulphate
of magnesia was produced, equivalent to 35 grs.
of muriate of magnesia, and to 4 grs. of muriate
of lime.

The fluid from which the earths were sepa-
rated by subcarbonate of soda, was neutralized
by nitric acid, and then decomposed by nitrate
of silver, A quantity of muriate of silver was
obtained, equivalent to 3 grs. of muriate of soda,
deduction being made for the proportion of mu-
riatic acid necessary for the constitution of the
two earthy muriates, mentioned in the preceding
section. The saline residue insoluble in aleohol
was digested in distilled water, and the matter
inscluble in this menstrunm, amounting to 3 grs.
was put aside for further examination.. The
watery solution was divided into two equal por-
tions. The one portion was decomposed by a
solution of subcarbonate of soda, and a precipi-
tate of carbonate of lime was obtained, which,
when dried, weighed -2 of a grain.

The other portion of watery solution was
treated in succession by nitrate of barytes, and
by nitrate of silver. Precipitates were obtained of
sulphate of barytes, and muriate of silver, equiva-

lent to '3 of a grain of sulphate of lime, and
46 grs. of muriate of soda.

The substance insoluble in water was acted
H

-
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Of solid contents,

Grains.
Muriate of soda.............. 6155
1) 11} Salopa s S S S, 13
== IAZRESIE S . ou - o e 91
Sulphate of lime i s -0 00
———— magnesia......... 10.5
Carbonate of lime............. 185
—— magnesia........ 5D
754

The difference of result between the present
analysis and that by Dr. Garnett, does not allow
of easy explanation. A different mode of operat-
ing, the particular season of the year at which the
analysis 1s made*, and accidental variations in the
water itself, are circumstances which are all to
be considered. The period which has elapsed
since Dr. Garnett’s analysis, has brought about
new views in chemistry; and, consequently,
different estimates may have been formed as to
the relative constitution of the salts, We do not
obtain any sulphate of magnesia; but by Dr.
Murray’s mode of computation, we have almost
an equivalent quantity of sulphate of soda. Dr.
Garnett has rot taken any notice of the presence
of carburetted hydrogen in the water.

* The present analysis was made towards the end of
September 1819,
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Tue water now under consideration unques-
tionably claims great medical regard, it being an
agent of decided power and efficacy ; and, when
its complicated gaseous composition is considered,
it may be pronounced to be incapable of imita-
tion byart. It appears to have been in use nearly
two hundred years, and its reputation, 1 believe,
never has been higher than at the present mo-
ment, |

It is important that the patient, on his arrival
at Harrogate, should use some treatment prepara-
tory to the drinking of the water. One of a
sanguineous temperament, and most certainly
if labouring under plethora, should lose a few
ounces of blood, which may be taken from the
arm or by cupping, as circumstances shall indi-
cate. The gaseous properties of the water are
considerably stimulating, and, from the neglect
of this precaution of moderately reducing the
circulation in certain constitutions, it is apt to
occasion some heat and unfavourable excite-
ment.

As a general rule, it will be expedient to
administer a mercurial cathartic, consisting of a
gentle dose of calomel and the compound ex-
tract of colocynth, in conjunction with the usual
draught of senna and sulphate of magnesia. In
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mentioned, becomes a valuable curative agent.
As occasional treatment, when the bowels are
very inert, Dr. Garnett recommends injections of
the water. He mentions that a course of the
water very much tends to remove the trouble-
some symptoms of piles; and this seems probable,
when we reflect how much that complaint de-
pends upon obstruction in the circulation of the
vena portarum; and upon costiveness. When
the complaint, however, proceeds from, or is
joined with, an irritated state of the mucous mem-
brane of the rectum, the use of the water becomes
more a matter of consideration.

Of cutaneous diseases, it is in the order
squameze of Willan, and the species lepra and
psoriasis, that Harrogate water promises the most
benefit. Dr. Willan gives his valuable testimony
" to its efficacy, when he remarks, ¢ I have seen
some very obstinate cases of lepra, alphos, and
psoriasis, completely cured by the proper use of
the waters of Harrogate.”

Iam led to believe that the water does not
prove very successful in the different kinds of
acne ; and in the species rosacea, or gntta rosea
of authors, it is apt to prove decidedly hurtful,
seeming to aggravate the complaint by its heat-
ing influence on the stomach ; for in this com-
plaint. the stomach is chiefly in fanlt, and very
readily is inconveniently excited by stimulating
fluid of any kind. I have met with cases of the

(l
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acne punctata in which the most persevering trial
has been given to the Harrogate water, almost
without benefit. Dr. Bateman thus describes®
this disease—:¢ The eruption, in this variety of
the disorder, consists of a number of black points
surrounded by a very slight raised border of cu-
ticle. These are vulgarly considered as the ex-
tremities of small worms or grubs, because, when
they are pressed out, a sort of worm-like appen-
dage is found attached to them : but they are, in
fact, only conereted mucus or sebaceous matter,
moulded in the ducts of the sebaceous glands
into this vermicular form, the extremity of which
‘18 blackened by contact with the air.”

Harrogate water, as 1 have already stated,
claims great regard as an alterative agent,. inde-
pendently of its purgative operation; and this
property appears to be due chiefly to its gaseous
impregnation, which our analysis points out to
consist not only of the sulphuretted and azotic
wases, as stated by Dr. Garnett, but also of the
carburetted hydrogen. In chronic obstruction
of the liver, and of the spleen, a patient will visit
Harrogate with almost certain advantage ; a mild
mercurial oxide, with or withont a purgative ex-
tract, according to the condition of the bowels,
being used in conjanction with the water.

* Practical Synopsis of Cutaneous Diseases,

S —
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Dr. Armstrong, in his able work on scarlet
fever, measles, consumption, &c. extols in very
high terms the powers of Harrogate water, in
many forms of chronic complaint. In the fol-
lowing account he speaks with great enthusiasm ;
and, perhaps, may be said to generalise rather
too much. ¢ During a series of years, 1 have
traced the operation of the sulphuretted hydro-
gen gas from one organ of the body to another ;
from the skin, joints, and eves, to the viscera of
the head, chest, and belly: and the sum of my
observation authorises me to declare, that it is
one of the most powerful antiphlogistic agents
which can be found ; for wherever the chronic
inflammation be seated, it will more frequently
remove it than any other single expedient which
has hitherto been used and recommended by the
medical faculty.”

In other passages he alludes to the necessity
of removing any active state of the inflammatory
diathesis, as a preparatory step to the taking of
the waters, On this point I have already offered
my sentiments.

In gravel, the use of the water would in all
probability be attended with much advantage. It
acts very decidedly and very favourably as a diu-
retic. In cases of habitual deposition of lateri-
tious sediment in the urine, I have witnessed the
benefit which it has afforded,

L
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our present purpose to know that the water used
as a bath, has a very marked operation on the
system ; more specific in its nature, than the
simple warm bath. Enough, 1 conceive, is ad-
mitted to explain its effects, in considering that
its strong impregnation with saline and gaseous
matters, causes it to act very decidedly on the
sentient surface of the body, and indirectly by
sympathy upon the internal organs.

For those patients who are afflicted with cu-
taneous complaint, it will in most instances be
advisable that the bath should be used at night,
shortly before going to bed; and that after being
in bed, under circumstances when much freedom
of perspiration is required, some warm diluting
drink, as tea or gruel, should be taken. When
a slight action only of the skin is wished, the pa-

“tient may bathe at an earlier hour of the even-
ing, and go to bed at his usual hour ; heing care-
ful, however, to avoid the night air.

In other disorders for which this bath may
with much propriety be used, the proper time
will be about an hour and a half before dinner,
no unnecessary exercise being taken after hath-
ing until the early part of the evening. The
usual care of wiping the skin perfectly dry (so
necessary in every kind of bathing), is to be duly
observed ; and when the skin is the seat of com-
plaint. very diligent friction should be used. The

-l
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degree of heat of the bath* will require some va-
riation according to the temperament of the indi-
vidual, and the nature of the complaint. The
range will be from 93° to 97°, and 95° may be
mentioned as the medium degree. When the
bath is used for the cure of cutaneous complaint,
the temperature should be 95° or 96°; and, for
some patients 97° may be allowed. If used as a
more general remedy to the constitution, or for
the relief of gouty or rheumatic limbs, 95° will
most commonly be the highest temperature that
can be useful. The degree which is prescribed
should be kept up during the whole time of the
immersion ; and the temperature should be de-
termined by the thermometer, and not by the
sensations of the individual.. The stay in the
bath will be ten minutes as the shortest, and
twenty-five as the longest period ; the longest time
being allotted to the cases of cutaneous com-
plaint; and the shorter to patients whose general
state of constitution is delicate.

* We found by experiment that the best mode of retain-
ing the gas in the water for the bath, is effected by mixing
together one portion of the water boiling with another cold.
This method succeeds much better than heating the whole of
the water up to the temperature required for the bath. The
water thus mixed gave almost as dark a precipitate with ace-

tate of lead as the fresh water.
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The frequency with which the bath is to be
used, is another point of consideration. The re-
petition three times a week, or five timesin a
fortnight, may be stated as the average proper
frequency. To use the bath two days in succes-
sion, and omit the third, will be the most fre-
quent repetition, and twice a week the least, which,
in this general kind of direction can be laid down
as a rule,

The diseases requiring the employment of
the bath, are all those which have been men-
tioned as proper for its internal administration ;
so that it is to be viewed as the auxiliary remedy.
In addition to the complaints which | have al-
ready enumerated when speaking of the well, I
may mention that a gouty and rheumatic state of
limbs, strongly claims a trial of the bath. It is
calculated to afford considerable relief in the se-
quele of these complaints, if used with judg-
ment and discretion. It is inadmissible when
decided gouty action is present or even threat-
ened ; and also when rheumatic inflammation,
however slight, is affecting the limbs, in what-
ever texture such inflammation may be seated.

OF MR. THACKERAY’'S PUMPS,

The pumps belonging to Mr. Thackeray
yielded a water so much of the same apparent
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strength as that of the Old Well, that it seemed
desirable to examine their comparative degree of
impregnation. We found that the water of the
north pump, in particular, contained about the
same proportion of sulphuretted hydrogen as the
water of the Old Well, but the saline impregna-
tion was considerably weaker. A third pump,
very lately built, appears to furnish a water of
equal strength with that of the north pump, as
evidenced by the quantity of precipitate formed
by the addition of a given quantity of sul-
phate of copper. Hence, therefore, although
these pumps furnish a water more adapted to the
purposes of bathing, than any of the other sul-
phuretted springs in Harrogate, they do not
claim a right of equal regard with the water of
the Old Well, as an internal remedy.

OF THE CRESCENT WATER.

This spring, many years ago, was held
such estimation by Dr. Garnett, that he bestowed
a separate Essay on its virtues. If the analysis of
that chemist was correct, it follows, of necessity,
that the spring has greatly degenerated in its
properties. Dr. Garnett, represented its specific
eravity as 1°002; that one gallon contained of
sulphuretted hydrogen gas 13:6 cubic inches,

e il N Lol
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and of carbonate of iron 2 grs. [ derived the
following results from my examination :

[ts temperature was 52-5.

The specific gravity, 10008,

The smell of the water, its taste, and the ef-
fect of the acetate of lead applied as a test, con-
curred to shew that it was but weakly impreg-
nated with sulphuretted hydrogen gas. Its low
specific gravity is alone a proof of a slight im-
pregnation with solid ingredients. Muriate of
barytes produced a slight cloud.  The tincture of
galls indicated the presence of a small proportion
of iron ; but, as a proof of the minute quantity,
prussiate of potash scarcely produced an effect.

OF ODDY'S SALINE CHALYBEATE,

This water is, unquestionably, the second i
importance among the various springs of which
Harrogate has to boast. It is obtained for drink-
ing by means of a pump, the whole arrangement
of which is very neat ; but, certainly, for the use
of the invalid it is much to be desired that the
water should rise from the spring into an open
bason, having an aperture in its side for the ex-
cess of water to flow away. At present the water
18 very commonly pumped up in a flaky state, in

consequence of the deposition of its iron in the
bucket.
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Nitrate of silver, an abundant precipitate.

From the action of these re-agents, we infer
that the water contains magnesia, lime, and iron,
combined with muriatic, sulphurie, and carbonic
acids.

ANALYSIS OF THE WATER.

My time at Harrogate did not permit the
opportunity of making the necessary series of ex-
periments, to determine with precision the pro-
perties of the gaseous ingredients of this water;
but I may state, that the result of two experi-
ments gave, for the wine gallon, of carbonic acid
10 cubic inches. »

A, One quartof this water was slowly evapo-
rated to dryness in a glazed porcelain basin,

B. The saline residue was digested in six
times its weight of distilled water, in order to
dissolve the salts soluble in that flmid, and this
last solution was evaporated to dryness. The
portion insoluble in water was put by for further
examination.

C. The saline compound obtained in the last
process was digested with the assistance of a
gentle heat in aleohol, of the specific gravity 815.
The aleoholic solution was evaporated to dryness,
and a deliquescent saline mass was obtained,

12
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dissolved in distilled water, and the solution di-
vided into two equal portions. The one half
was decomposed by the addition of nitrate of sil-
ver, and a quantity of muriate of silver was pre-
cipitated, which, when collected and dried,
weighed 86 grs. equivalent to 35°4 of muriate of
soda. Small quantities of the other portion of
watery solution were assayed by nitrate of barytes,
and by oxalate of ammonia. A slight cloud was
produced by each of these re-agents. To the re-
maining portion, therefore, nitrate of barytes was
added until it ceased to disturb its transparency.
By this treatment "4 of a gr. of sulphate of barytes
was obtained, equivalent to 2325 of sulphate of
lime. i

H. The insoluble residue left in process (b)
was digested in dilute acetic acid, by which
means a partial solution was effected, and this so-
lution, when decomposed by subearbonate of soda,
yielded a white earthy precipitate. This, by sub-
sequent treatment with a boiling solution of oxa-
late of ammonia, gave 2-f grs. of oxalate of lime ;
and the remaining fluid was evaporated to dryness.
The solid residue was heated to redness, dissolved
in muriatic acid, and then precipitated by sub-
carbonate of soda, whence -2 of a grain of car-
bonate of magnesia was ohtained.

The residue insoluble in acetic acid was acted
upon by muriatic acid, and the muriatic solution -
was decomposed by the addition of pure ammo-
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nia, *6 of a grain of oxide of iron was thus ob-
tained.

A small portion of matter,amounting to- 1 of agr.
insoluble in muriatic acid, was digested in a boil-
ing solution of bi-carbonate of potash ; and when
this solution was decanted from it, nitric acid was
added ; but no solution could be effected in this
way. It was then boiled in a solution of caustic
potash, in a silver crucible, to dryness, and the
dry mass when treated by muriatic acid became
nearly all dissolved. By subsequent evaporation,
and wushing- with distilled water, a light gritty
precipitate separated, which had all the characters
of siliceous earth.

From those results, the composition of the
water in its solid contents may be stated as fol-
lows: Ina wine gallon*

Grains.
Of muriate of soda.......... .... 300-4
~——lime............... 22
magnesia.. ... 0l L.. 99
Sulphate of Time. . .= = o< SUUURS 1-86
Carboxate'of lime. T, L5 LU0 67
of magnesia........ 80
Db e Caloday o) o R B o A SHHS e 2-40

Residue, consisting chieﬂ}' of silex.. 40

34446

* Dr. Adom Hunter, of Leeds, published an Analysis of












































































































































































































































































































































































































































































