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SULPHUR WATER. A5

of the water, than either the carbonic acid or- .
sulphurated hydrogen, and almost the whole of
it- escaped before the water was heated to its
boiling point. This I ascertained by the appli-
cation of three different graduated phials.dur-
ing the experiment ; receiving an equal quan-
~ tity of gas in each phial before it was removed.
The phial which was first applied contained the
largest quantity of gas not absorbable by wa-
ter; the second contained much less; and the
third, which was applied almost at the time Ehe
water began to boil, contained scarcely any.

On standing some time near the sulphur
wells, large bubbles of air are observed to rise
from the opening at the bottom of the bason,
and break at the surface, frequently two or
- three fimes in a minute, This air has almost
universally been supposed to be fixed air ; but
from the quantity which thus arises, and upon
reflecting thatnone of these waters are so fully
saturated with fixed air as to part with it so
- freely, I suspected it was azotic gas; I therefore
filled a half pint glass with the water, and held.
it inverted in the well, directly over the opening
at the bottom of the bason ; in about a quarter
of an hour the glass was half full of gas, though
a great many bubbles escaped, which I wasnot
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THE CRESCENT WATER. 07

tween A and C==z and the attraction between
A and D which is less,=2—1; suppose that
the attraction between B and C which is like-
wise less than the attraction between A and C
bealso—z— 1 but the attraction between B and
D being the least of all, we may suppose=xz—3.
Suppose next that A is combined with I and C
- with B, yet there will be no separation, though
C has a greater attraction for A than it has for
B, for the forces which keep the compounds to-
- gether will be equal to the sums of the attrac-
tions of A for D and C for B,=27—2, but the
. forces which tend to separate them will be

22x—3, which being lessthan the forces by which
th‘ey are kept together, will produce no effect.

' Thave now given a faithful account of my ex-
periments on the waters most generally used at
Harrogate, and I hope, a more accurate analysis
of them than has yet been presented to the pub-
lic. ‘Thereis a great variety of waters at Har-
rogate, of which I have not yet been able to
make an accurate analysis. Among the sulphur
waters in' the bog above the village of Low
‘Harrogate, there are some which are strongly
impregnated with hepaticair, and which contain
a small quantity of saline matter; these I have
found very useful external applications in some















102 OBSERVATIONS ON THE

as to form sulphuric acid, it attracts water, and
combines with it very eagerly. We find, like-
wise, that-though azotic gas do not combine
with water, yet when azote is mixed with oxygen
80 as to form atmospheric air, water raadlly ab-
sorbs this cumpmmd -

‘" Now, supposing the water to absorb atmos-
pherie air, (which we know it will,) how does it
happen that this air is not pmcuved from it in-
stead ﬂf azotic gas P |

To explain thfs,'let us first consider the cha-
lybeate water. We know that iron is little dis-
posed to unite with fixed air, or any other acid,
unless that metal be oxygenated ;* but that it
attracts oxygen very eagerly when presented
to it ; this is instanced by the calcination of iron
when moistened and exposed to the atmosphere.
Now, it must follow, that if water contain fixed
and atmosphericair, and runsover iron, that me-
tal will attract the oxygen of the atmospheric
air, and thus become more soluble by the fixed
air, while the azotic gas will be left loosely at-
tached to the particles of the water, and ready
to liJreak out in the form of bubbles Sa e

3 % See Keer’s translation of Lavmsler’s Ele'nmn!s . "Uﬂ
el - Thls



HARROGATE WATERS, 1038

~ This is the reason why we seldom find oxygen
or atmospheric air in chalybeate waters, which
fact was observed by the celebrated Bergman,*
though the presence ofazotic gas, which I think
1s very generally to be found in chalybeate wa-
ters, had escaped him, the nature of that elastic
fluid not being sufficiently known in his time.

- Before I attempt to explain the reason why
we find azotic gas in the sulphurated waters, I
shall premise a few observations on hepatic air,

or sulphurated hydrogen gas.

Among several ingenious chemists who have
attended to the nature of permanently elastic
fluids, M. Gengembre was the first who con-
sidered hepatic gas as a solution of sulphur in
~ inflammable air. Having introduced a quantity

of sulphur under a glass jar filled with inflam-
_ mable air, and inverted over mercury, this phi-
losopher effected the solution of the sulphur by
means of a burning glass ; and, upon examining
the air in the jar, he found that it possessed all
the properties of hepatic gass ; it was soluble in
water, and communicated to it the peculiar smell
which hepatic air is known to communicate to

* Physical and Chemical Essays, vol. 1, p. 299.
N 2 water.












HARROGATE WATERS. 107

earth,* where water being decomposed, its oxy-
gen forms sulphuric acid with part of the sul-
phuar,whileits hydrogen dissolving another por-
‘tion of the sulphur, forms hepatic air, and es-
capésalong with certain waters, communicating
to them peculiar properties. But though there
is' pyrites in the bog above the village, from
which the sulphur watets undoubtedly spring,
and where they arve impregnated with hepatic
air, yet, should the impregnation arise from this
. source, we might, perhaps, expect to'meet with
a considerable quantity of vitriolic salt in these
waters, very little of which is however found in
any of them ; and'I think it more probable that
the sulphurated hydrogen gas with which these
waters are impregnated, may derwe its ongm
from another source. ~

The four sulphur springs at the village evi-
dently take their rise from the bog which is three
or four hundred yards above them ; from thence
the water seems to be filtered under ground be-
tween strata of shale, and springs up perfectly
+ transparent, forming the four sulphurwells now
generally resorted to. This bog'has been form-
ed by the rotting of wood, and the earth of the

* See Elémens de Chimie de Chaptal, tome 1, p. 100.
rotten






HARROGATE WATERS. 109

It is now well known, that the greatest part
of the vegetable tibre consists of charcoal. The
carbonic acid floating in the atmosphere, or dis-
solved in water, 1s absorbed by plants and be-
- ing decomposed by the vegetable powers, its
base, the charcoal, appears to form the vegetable
fibre, while the oxygen is exhaled from the
plant:* it is by no means unlikely, that on the
dissolution of the vegetable, nature may again
from this base, form carbonic acid, which may
-be done by the decomposition of water in con-
tact with the putrefying vegetable ; the oxygen
of the water will unite with the charcoal which
composed the vegetable fibre to form carbonic
acid, while the hydrogen dissolving a portion of
sulphur which is found in such plent}r here, will

form hepatic air.

That hepatic air is produced by the putrefac-
tion of wood, is the opinion of the learned Dr.
- Watson. In a paper inserted in'the Philoso-

phical Transactions, he says, “I have been told,
~that, on breakinginto an old coal work, in which
a considerable quantity of wood had been left
- rotting for a long time, there issued out a great
quantity of water, smelling like Harrogate wa-

* Elémens de Chimie de Chaptal, tome 3, p. 50,
O | ter,
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HARROGATE WATERS.. 12}

fore in. exhibiting it in these cases, we should
- give it in small doses, and trust to length of
time for a.cure ; and by this means we shall avoid
those inconveniences of which physicians often
complain in their preparations of iron. Mineral
waters often produce cures, which we in vain
attempt to perform by the combinations in our
shops, even although these waters contain no-
thing but iron. This is manifestly owing to the
weakness of the dose; in proof of which we find,
that the strongly impregnated waters seldom
answer so well as those weak ones we common-
ly reject.” |

‘The chalybeate waters at Harrogate seem
well calculated to answer most of the ends for
which chalybeates are in general given; and
though the quantity of iron which they contain
1s but small, yet it is equal to the quantity con..
tained in some of the celebrated German waters 3
and experienge shows that it produces the hap-
piest effects. The mineral spirit or: fixed. gir,
by which this metal is held in solution, should
by no means pass unnoticed, as it is an agent,
possessing nosmall power over the human frame,
and if properly employed, becomes one of  the,
most useful remedies, Pure water impreguated,
with this elastic fluid, acquires a briskness and,

e ~ poignancy;






HARROGATE WATERS, 198

alkali, possesses no ignoble place in the animal
economy. From the experiments of Dr. Priest-
ley,*® it appears that aquantity of azote or phlo-
gisticated air is subtracted from the atmosphere,
and taken into the blood by the action of re-
“spiration ; and we know that this substance ex-
ists in great plenty in the animal body, form-
ing a great part of the volatile alkali, which is
contained in all animals; it is by no means im-
probable, that this fluid taken into the body
- along with the water, may be applied to this
purpose.

Chalybeate waters are useful in all diseases
depending upon debility, where the solids are
relaxed and the system weakened ; 1n the nu-
merous class of nervous disorders, these reme-
dies, properly administered, produce the hap-
piest effects. There are perhaps no diseases
which appear under a greater variety of forms
than those called nervous, as there is scarcely a
complaint which they do not sometimes resem-
ble. This variety, in appearance has caused
them to be distinguished by different appella-
tions. In women the greater part of them have
been called hysteric, while the same diseases in

* See Journal de Physique, tome 39, Noyembre 1791.

men









126 OBSERVATIONS ON THE

culiar to itself. Narrow and confined minds
are seldom afflicted with these disorders; shut
up in a small circle of ideas, they are only
occupied with the wants of the moment;
but melancholy loves to vent her fury on supe-
rior intellects, born to e'nlighten their kind, or
to preside over the fate of empires.* Nature
has bestowed her gifts with greater equality
than is generally imagined; to some she dis-
tributes enlightened understandings, and calls
them from obscurity to the first dignities; but
she makes them pay dearly for her kindness, by
devouring inquietude and painful sensibility;
while she permits the soul on which she has be-

stowed less pains, to enjoy calmly the various
vicissitudes of life.

If it be difficult entirely to eradicate these
complaints, it is certainly possible to point out
proper methods for preventing them, and to fix
a boundary to their ravages, They almost all
depend on debility, and are induced by every
cause that can relax or weaken the habit, such
" as intemperance, a sedentary life, and too close
application to study or business; the use of
coffee, tea, tobacco, and spiritous liqours; but

* Seé Avis aux buveurs d’eaux minérales affligés de maux de
nerfs.

perhaps
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200 APPENDIX,

saw him, he was scarcely able to move from his
chair. = His complaintshad been of long stand-
ing, and he had tried several medicines with-
out any eftect. I advised him to drink the
Sulphur water in small quantities’ every morn-
ing, and also to drink a glass of the Chalybecate
water, with a few drops of elixir of vitriol two
or three times a day. In about a fortnight he
" begun to feel his strength and-appetite return ;
his inclination to vomit ceased, he slept much
better, and the pa,in i his stomach was now
trifling, and in six wecks he ILf't Ilmrﬂgate
perfectly recovered, '

']

CASE X,

A married lady between 50 and 60 years of
age, of a nervous habit, came to Harrogate in
July, 1790, her complaints were pain of the
stomach, nausea, and other symptoms of indi-
~ gestion; several of her family had been af-
flicted with the gout, but she never had the
least symptom of it. I advised her to drink a
~glass of the Crescent water first thing in the
morning, another about an hour after, the same
dose at eleven o'clogk in the forenoon, and
again at four in the afternoon. Before she had
continued its use in this manner for a week, the
pain of her stomach and symptoms of indi-

gestion






















