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XXXIL. Experiments and Obfervations on
the Waters of Buxton and Matlock, in
Derbyfthire, 4y Thomas Percival, ¢/ Man-~
chefter, M. D. and F.R. S.

Read June 25, HE water of faint Ann’s-well is

1772 found, by analyfis, to contain cal-
careous earth, foflil- alkali, and fea falts; but in
very fmall proportions: for a gallon of the water,
when evaporated, yields only twenty three, or twenty
four grains of fediment. It ftrikes a light green
colour with fyrup of violets, fuffers no change from
an infufion of galls, from the fixed vegetable alkali,
or from the mineral acids ; becomes milky with the
volatile alkali, and with Saccharum Saturni; and lets
fall a precipitate on the addition of a few drops of
a {olution of filver, in the nitrous acid. The fpecific
gravity of this water is precifely equal to that of rain
water, when their temperatures are the fame; but
it weighs four grains in a pint lighter, when firft
taken from the fpring. The heat of the bath is
about 82 degrees of Fahrenheit’s thermometer ; that of
Saint Ann’s well, as it is a fmaller body of water, and
expofed to the open air, is fomewhat Jefs. The water
is tranfparent, {parkling, and highly grateful to the

palate *

* T am indebted to the information of the worthy phyfician
who attends at Buxton, for fome of thefe fals,
In
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In O&tober 1769, I pafled a few days at Buxton ;
and during my ftay there amufed myfelf with the
following experiments on the effefts of the water of
Saint Ann’s well, on my pulfe.

ExperiMENT I.

O&ober 12, eight o’clock in the morning. ‘The
day cold and moift, my pulfe beat 84 firokes in a
minute ; I drank at the well, the third of a pint of
water, and, ufing every peceflary precaution, exa-
mined my pulfe at certain intervals of time; in five
minutes, pulfe 8o, inten minutes pulfe 8o, fuller and
harder; in twenty minutes pulfe 85 ; in half an
hour pulfe go.

ExperimvmzNnT II.

Eleven o’clock in the forenoon, two hours after
breakfaft, the air warm and ferene, pulfe go; I re-
peated the draught of water. In feven minutes pulfe
109; in fifteen minutes pulfe 103 ; in thirty minutes
pulfe 100, head-ach ; in anhour and a half pulfe g5,
head-ach abated.

ExperimenT L

O&ober 13, eight in the morning; the day cold,
pulfe 923 Idrank the quantity of water above-men=
tioned ; in five minutes pulfe 86 ; in fifteen minutes
pulfe 86, full and hard; in twenty minutes pulfe
100; in half an hour pulfe g2.

From the firft and third experiments, it appears
that the coldnefs of the morning counteracted for a

time, the effe@s of the Buxton water; and reduc;d
the
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the vibrations of my pulfe frem 84 to 8o, and from
92 to 86. But the ftimulus of the water foon be-
came fuperior to the fedative powers of the cold to
which 1 was expofed ; for within the fpace of halt
an hour my pulfe rofe to go in the firft, and to 100
ftrokes in the fecond trial. At eleven o’clock be-
fore noon, when the air was warm and ferene, the
water in a much fborter time excited its force, in-
creafing the velocity of my pulle from go, to 109
vibrations in a minute. Thefe experiments evince
the heating quality of Buxton water, and fuggeft to
us the precautions to be obferved in the ufe of it.
Small quantities thould only be drunk at once, and
frequently repeated ; the belly thould be kept foluble
with lenitive EleCtuary, or any other mild purgative
and at the beginning of the courfe, the patient may
be directed to fuffer the water to remain a few fe=
conds in the glafs, before he {fwallows it. For this
celebrated fpring abounds with a mineral {pirit, or
mephitic air, in which its ftimulus, and indeed its
efficacy refides, and which is quickly diffipated by
expofure to the air.

The honourable and ingenious Mr. Cavendith has
thewn by his Experiments on Rathbone Place water,
Ph. Tranfaéions, vol. LVII, that calcareous earths
may be rendered foluble in water, by furnifhing them
with more than their natural property of fixed air.,
And it has lately been difcovered that iron alfo may be
{ufpended by this principle, in the fame menftruum *,
It appeared therefore highly probable to me, thata
chalybeate impregnation might with great facility

* Vid, Mr. Lane’s experiments, Ph. Tranfa&ions, Vol, LIX.
Vor. LX. IL Nnn be
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be communicated to the Buxton water, when frefh
drawn from the {pring; a quality, which in many
cafes would add greatly to its medicinal efficacy. I
fuggefted the trial to Mr, Buxton, a very worthy and
fenfible apothecary near the wells, who has lately
at my requeft made the following experiment.

ExperiMmMenT 1V,

A quart bottle containing two drachms of iron
filings, was fiilled by immerfion, with the water of
Saint Anne’s well, corked and agitated brifkly under
the furface of the water: it was then fuffered to re-
main in the well till the filings had fubfided, when
the water was carefully decanted into a half pint glafs;
to this were added three drops of the tinctureof galls,
which immediately occafioned a deep purple colour,
and tranfparency was prefently reftored by a few drops
of the acid of vitriol ; evident proofs that a folution of
the iron was effeéted in a few minutes. The water
alfo without the tincture of galls had a chalybeate tafte,
and left an agreeable aftringency on the palate.

By this experiment, itappears that a warm chaly-
beate abounding with a mineral fpirit, and grateful
to the tafte, may with very little trouble be obtained.
And this method of impregnating the Buxton water
with iron, muft increafe its tonic powers, and in
many cafes improve its medicinal virtues. It is a
common pracice to join the ufe of a chalybeate
fpring in the neighbourhood of St. Anne’s well,
with that of the Buxton water: but, the fuperiority
of the artificial mineral water muft be apparent, if
we confider its agreeable warmth, volatility, levity,
and gratefulnefs to the palate..

Buxton.



[ 459 ]

Buxton bath is very frequently employed as a tem-
perate cold bath. For as the heat of the water is
about fixteen or eighteen degrees below that of the
human body, a gentle fhock is produced on the firft
immerfion, the heart and arteries are made to con-
tra&t more powerfully, and the whole fyftem is
braced and invigorated. But this falutary operation
mutft be greatly diminithed, often indeed more than
counter-balanced, by the relaxing vapours which
copioufly exhale from the bath, to which the pa-
tients are expofed during the time of drefling and un-
drefling. A feparate room is indeed provided for
the ladies ; but the gentlemen have no other accom-
modations than what the vault affords in which the
‘bath is contained, and are therefore liable to all the
inconveniences arifing from warmth and moifture.
June 12, 1772, the mercury fiood in the fhade
at 65, butin this vault quickly arofe to 78 degrees.

ExperiMENTS on MATLOCK WATER,

ExperiMmenT L

A thermometer made by Dollond, and graduated
according to Fahrenheit’s fcale, was expofed for a
fufficient length of time, to the fteam of the wa~
ter, as it guthes from the rock, and alfo immerfed in
the bafon that receives it. 'The mercury rofe to 66
degrees.

ExperiMeEnT 1,

Six drops of Sp. Sal. Ammon. vol. were poured
into a glafs of the fpring water, which contained
Nnn 2 about
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about the fixth of a pint; a very flight cloudinefs
immediately enfued, but no precipitation was after-
wards obfervable.

ExperiMeENT I

Six drops of a folution of falt of tartar occafioned
a cloudinefs, juft perceptible, in the fame quantity of
water ; no precipitation enfued.

ExperiMmENT 1V,

Six drops of a folution of faccharum faturni im-
mediately produced a milkinefs in the water, but
no fenfible precipitation..

ExperIMENT V.

Six drops of a folution of filver in the nitrous acid
inftantly occafioned a milkinefs in the water; and.
after ftanding an hour, a grey powder was obferva~
ble at the bottom of the glafs.

ExperimenT VL

Ten. drops of the infufion of galls neither pro-
duced any change of colour in the water at the
time they were added, nor was the flighteft purple
hue perceptible two hours afterwards.

ExperiMeENT VIL

A piece of paper befmeared with fyrup of violets
was dipped into a glafs full of water; no change of
colour enfued.

Exre-~
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ExperiMENT VIIIL

Another piece of paper, moiftened in the fame
manner with the fyrup, was placed over a glafs of
water, as foon as it was taken from the fpring. The:
paper fuffered no change of colour, although it re-
mained. an hour upon the glafs. '

ExprrRiMENT IX.

My pulfe beat 84 itrokes in a minute, at the time
when I drank a half pint glafs of thé Matlock wa-.
ter; in 20 minutes my pulfe rofe to 86 ; in half an
hour after they funk to 82, and continued to vibrate
the fame number of times for an hour, which was.
as long as I thought it was neceflary to examine
them, ‘

ExPERIMENT X..

The mercury in the thermometer, when immerfed
in each of the baths, flood.at 68: in the river Der-
went, which flows through. the valley of Matlock,
at 52. 'Thefe experiments were made in the month.
of June 1772, and the weather was warm..

ExperiMENT XI.

A four ounce phial, after being accurately counter-.
poifed in a very nice balance, was filled to the brim
with diftilled water, which weighed three ounces,,
four drachms, forty five grains and a half. The fame
phial, exa&ly balanced as before, was then filled to:
the brim with Matlock water, of the fame tem-

’ peraturs
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perature with the diftilled water, which weighed
three ounces, four drachms, and forty fix grains.

Matlock water is grateful to the palate, and of an
agreeable temperature, but exhibits no marks of any
mineral {pirit, either by its tafte, {parkling appear-
ance in the glafs, or by the chemical teft employed
in experiment 8. ‘The fecond and third experi-
ments thew that it is very f{lightly impregnated
with Selenites or other earthly falts; and of this its
comparative levity affords alfo a further proof: for
it weighs twenty-fix grains in a pint lighter than
the Manchefter pump water®, and only four grains
heavier than diftilled water. The precipitation of a
grey powder, by the adding of a folution of filver
in aqua fortis to the water, renders it probable that
a fmall portion of fea falt is contained in it. For
the powder is found to confift of the particles of
filver, combined with the muriatic acid, which is
feparated from the foffil alkali by the fuperior affinity
the nitrous acid bears to it; and thus a double elec-
tive attraftion takes place in this experiment.

This water is faid to contain iron, but the affer-
tion is at leaft rendered doubtful by the 6th experi-
ment, which was made with the utmoft accuracy ;
and I am inclined to think, that it is entirely with-
out foundation. The fpring is juftly celebrated for
its efficacy in hamoptoes ; and hence it may have
been too haftily concluded that it poflefles fome
flight degree of ftypticity, by means of a chalybeate

impregnation.

* Vid. the author’s treatife on the pump water of Manchef-
ter, Eflays medical and experimental, p.207. 2d edit.
The
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The gth “experiment, which my fhort ftay at
Matlock would not allow me leifure to repeat, af-
fords a prefumption that the water is not poffeffed of
any ftimulating powers ; for the fmall increafe of
quicknefs in my pulfe, on drinking half a pint of
it, may be afcribed more to the quantity received
into the ftomach, than to the heating quality of
the water,

The Briftol and Matlock waters appear to refem-
ble each other, both in their chemical and medici-
nal qualities. I have examined and compared them
together by the teft mentioned above, and fo far
as {uch trials may be be deemed conclufive, there
feems to be no other than the following flight dif-
ference between them,

Briftol water becomes a little more milky on the
addition of a folution of fixed alkali, and of Saccha-
rum Saturni than that of Matlock ; the former alfo
weighs near a grain in a pint heavier than the latter.
Is it not to be lamented therefore, that fo little at-
tention is paid to Matlock, even by the phyficians
who refide in the neighbourhood of it? In heic
cafes, hamoptoes, the diabetes, and other diforders,
in which the circulation of the blood is rapid and
irregular, I thould apprehend that Matlock water,
on fome accounts, claims the preference to that of
Briftol ; for it is lefs difpofed to quicken the pulfe,
and may therefore be drunk in larger quantities.
But it muft be acknowledged that the climate of
Briftol is fuperior to that of Matlock, a circumftance
of the higheft importance to confumptive patients,
Situated in a deep though delightful valley, and fur-
rounded by very high mountains, the fun difappears

L at
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at Matlock earlier in the evenings, the fogs are
longer in difperfing, and it may be prefumed that
rain falls here more frequently and copioufly than
in other places. For at Catfworth, which is en-
compafled alfo with hills, and is about ten miles
diftant, in 1764, 1765, 1767, and 1768, about 33
inches of rain fell at a medium each year.

The following table exhibits a comparative view
of the different temperatures of Bath, Buxton, Brif-
tol, and Matlock waters, meafured by Fahrenheit’s
thermometer,

* BATH.
King’s Bath Pump 112 °
Hot Bath Pump 1143
Crofs Bath Pump 110
*BRISTOL.
Hot Well Pump 76
BUXTON.
Bath 82
St. Ann’s Well 81 x
MATLOCK.
Baths 68
Spring 66

% Vid, Mr. Canton’s experiments, Ph, Tranf. Vol. LVIL
P 203.
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