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To the Right Honorable

Alexander Lord Loughborough,

LORD HIGH CHANCELLOR

OF

GREAT BRITAIN.

My Lorp,

THE obliging manner in which your
Lordfhip was plealed to receive the
firlt edition of this {mall work, induces me

to



v DEDICATION.

to {olicit your protettion of a fecond, and
1 hope, a more correét one;

““ Hanc etiam, Macenas, afpice partem.”

To whom can it be more properly ad-
drefled than to one who when I was
firuggling with thole difadvantages which
young phyficians have generally to en-
counter; unknown and without aétive
friends, kindly ftepped forward as my
friend and protettor ?

There is fomething peculiarly pleafing
to a mind fond of {cience to meet with the
patronage and protettion of men emi-
nently diftinguifhed for their learning and
knowledge, and with the approbation of
fuch, I fhould always difregard even the
cenfure of the relt of mankind; as their
encomiums could not make me vain,—
their cenfure can_ give me no uneafi-
nefs.

When I did myfelf the honor to folicit
your patronage of the firft edition, it
was from a real conviétion that the

work
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work might be of fome little ufe to man-
kind, by making the falubrious proper-
ties of the Harrogate waters more gene-
rally known ; the authority of your Lora-
{hip’s name would I thought, enfure me a
hearing ; and the eagernefs with which the
pamphlet has been called for, convinces
me that I was right in my expectations.

Among other objetts of public good
and advantage, your lordfhip has paid no
little attention to the improvement of
Harrogate, and has been pleafed to coun-
tenance every endeavour, however Imall,
to render the water more extenfively ufe-
ful. I cannot expett that my influence
can be as extenfive as yours, but I may
be allowed to hope that in joining my
name to Lord Loughborough’s what I ad-
vance will not only have more weight,

but will fecure to mine a kind of immor-
tality.

That






PREFACE.

\I

[ HE reputation which the mineral waters at Har-

rogate bave acquired, is defervedly great; but
I think, it will be readily allowed that their nature
15 not well known to the medical praciitioners in gene-
ral: and though great numbers refort to this water-
ing place every year, yet it is certain that more come
upon the recommendation of friends who bave been
bere, than in confequence of the advice of their phyfi-
cian. As no accurate analyfis of thefe waters bas
et appeared, it is not furprifing that medical gentle-
men, who bave not been upon the fpot, fbould be in
a great meafure ignorant of their nature, and confe-
quently of the difeafes for which they are proper. It
is indeed generally known that they afford relief in
berpetic cafes, and other difeafes of the fkin, but it will
appear from the following pages, that they are no lefs
ufeful in a great variety of complaints,

The
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The principal objelt of this treatife, is to lay befors
profeffional gentlemen an analyfis of thefe waters, and
a fhort account of their medicinal properties, by which
I am induced to bope that they may be rendered more
extenfively ufeful to mankind,  Defides this, I have
thought it neceffary to add a few plain direétions for
the ufe of thofe who come to drink the waters. The
profecution of this plan rendered it neeeffary for me to
treat the firft and laft parts in a very different man-
wer, and perbaps requires an apology to the twe
claffes of readers for which the work is intended.
The learned and profeffional reader will, I bope, ex-
cuje my being minute and particular in my direfions,
and pardon my mentioning many things with whick
every medical man is acquainted, but which it is ne-
ceffary for the unlcarned drinker to know, for which
reafonn I bave endeavoured to render my language in
that part as plain, and as free from technical terms
as I could,

The reader who is unacquainted with chemifiry or
medicine, will, I bope, excufe the attention I bave
paid to the analyfis, efpecially when be confiders the
principal defign of this treatlfe, Though I bave en-
deavoured to give as plain and particular direlions
as I could, yet it is almoft impoffible to lay down any
general ones to which exceptions will not daily occur,
If all difeafes were conflant in their form and appear-

arnce,
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ance, and the remedies for each known, the prafiice
of medicine would be eafy ; but it unfortunately bap-
pens that two cafes are feldom found fo fimtlar, that
the [ame remedies, or the fame direflions are proper
for both, for adifference in the conflitution of the pa-
tient, and various other circumflances perbaps un-
known, occafion different effells from the plaineft and
moft fimple remedies that can be preferibed.

Concerning the utility of a knowledge of the chemi-
cal properties of medicines, and particularly of the
analyfis of mineral waters, no one can_ferioufly doubs ;
and no ome, in my opinion, ever affeffed to defpife it,
but by way of apology for his ignorance of chemiftry.
It is demonfirably evident, that the analyfis of waters
throws a very great degree of light upon their refpec-
tive virtues, and the manner of adminiftering them.
The knowledge of their compofition and conflituent
parts, leads the chemift to fatisfallory conclufions with
refpedt to their principal and predominant properties.
To deny this, as M, Fourcroy obferves, would be to
Jirike at the foundation of the wifeft theories, and to
Jubjlitute a blind empiricifm, in the place of a medi-
cal practice founded on reafon and experience, The
light which is obtained by the analyfis in queftion,
emboldens the praflitioner to make Irials of the
efficacy of mineral waters, in cafes which a perfon
ignorant of chemiftry would never think of, and whick

Jt
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it would be rafb lo attempt without a previous know-
ledge of their propertics and compofition.  Mere expe-
rience will never make a phyfician; and a perfon who
plumes bimfelf upon the experience of a century, if be
be not guided by the torch of fuience, is in the faine
Situation as a blind man, who is acquainted with one
track, which, by long babit, be can walk over with
eafe, nay, perbaps with the fame boldnefs and affur-
ance as a man who can fee; but be is incapable of
avoiding the obflacles which chance may throw in bis
way; be is unable to fborten bis journey, or to take
a better road, let the old one be ever fo much about or
inconvenient ; and fhould it be neceffary for bim to go
out of the accuflomed path, be cannot proceed a ftep
in fafety, unlefs ccndulied by one who can fee. The
phyfician who bas nothing but experience to boaft of,
miyt be often at a lofs, when it is neceflary to purfue
a different method in almoft every cafe be meets with.
I do not mean to deny the utility of experience, when
direfled and enlightened by [cience, but muft main-
tain that without thefe belps, experience is worth no-
thing. I fball bere take the liberty of introducing
the [entiments of the ingenious Chaptal, concerning
the utility of a knowledge of chemiftry to a phyfician.
“ Il ne faut pas cependant regarder la chimie
comme étrangére 4 I’ étude et 4 la pratique de
la médicine; elle feule peut nous apprendre I

art i néceflaire de combiner les remédes; elle
feul
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fenle peut nous enfeigner a4 les manier avec pru-
dence et fermeté; fans fon fecours, le Practicien
tremblant ne fe livre qu’ avec peine a ces remé-
des heroiques dont le Médecin-Chimifte fait tirer
un fi grand avantage.” *

If the reader fhould expefi any apology for the
introduction of the terms adopted by the French che-
mifts in their new nomenclature ; I can only fay, that,
admitting the truth of their [yftem, it was necefjary
to make ufe of their terms, which are likewife more
proper than the ancient ones. The antipblogiftic, or,
as it bas been called, the pnewmatic fyftem is gaining
ground daily, and will in all probability foon become
general; it appears to me to be better founded than
any other, and differs effentially from all the preceding
chemical tbeories, fince in it nothing is taken for
graited, or [uppefed ; it confifts merely iz a recital of
fais in a particular language. M. Fourcroy ob-
ferves, that of thofe who are engaged in chemical pur-
[fuits, more than three-fourths bave already adopted
it ; and that two chemifts of the firft reputation in
Europe, after baving oppofed it for a long time, bave
at laft adopted it, and candidly ewned their convifiion
of its truth ; Imean Dr. Black and Mr. Kirwan.

Hith

# Elémens de Chimie. Dilcours préliminaire, p. Ixix.
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HARROGATE WATERS.

T e

MANKIND would undoubtedly become

early acquainted with mineral waters: the
favage furnifhed with no other criterion than tafte,
would foon perceive a difference among the
fprings to which he came to quench his thirft.
But befides this, as the illuftrious Bergman ob-
ferves, the preparation of food, and the various
arts and manufactures which afterwards began to
be ftudied as mankind became more civilized,
muft gradually have fuggefted a difference in the

properties and goodnefs of waters with refpect to
A certain
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written ot mineral waters: notwithftanding which
we have fcarcely one treatife before the time of
Bergman, in which the principles of thefe waters
are pointed out with any tolerable accuracy.
‘The very low ftate of chemical knowledge, to-
gether with the many difficulties which attend the
examination of mineral waters, which is un-
doubtedly the moft difficult part of chemiftry;
have retarded difcoveries on this fubject; be-
fides, in the laft century, philofophers were much
more accuftomed, and found it more eafy to fa<
bricate fyftems in the regions of hypothefis and
fancy; than to inveftigate truth by a patient and
laborious obfervation of the facts of Nature,
This fpirit we find contaminating every fource of
philofophy, and extending even to the inveftigas
tors ef mineral waters ; hence we have properties
attributed to thefe waters which they never
pofiefled; and fubftances diffolved in them which
they never did or could contain,  The mineral
waters at Harrogate have fhared the fame fate as
others, and though they have engroficd the at-
tention of numerows writers; yet we are not in
poffclion of ene accurate account of their con-
tents. This confideration induced me to under~
take the analyfis of them, which I have astempted
to perform with all poffible care; and if I have
come nearer the truth than any of my predecefiors;

1 cland
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I claim no other merit than that of having paid
confiderable attention to the fubjeét, and having
carefully repeated and varied my experiments in
~ almoft every poffible manner.

Though Harrogate be poffeflfed of a greater
number and variety of mineral waters than any
place in Britain, or perhaps in Europe, yet the
difcovery of them has been made at many diffe-
rent and diftant times. The moft ancient mineral
water, and the only one known fora confiderable
time, is the Tewhet or Tewit Spaw, fo named
from the great number of lapwings which for-
merly frequented that part of the foreft : it was
difcovered in the year 1571 by Mr. William
Slingfby, a branch of the ancient and refpeéted
family refiding at Scriven-park near Knarefbo-
rough. This gentleman had formerly vifited the
waters of Spa in Germany, and having accidentally
feen this fpring, perceived a ftrong refemblance
between it and the celebrated German chalybeates,
He made feveral trials of it, and built a wall about
it. The quantity of water difcharged by it was
about the [ame as the Sauveniere Fountain at Spa,
to which Mr. Slingfby thought it preferable, be-
ing more brifk and lively, and of more fpeedy
operation ;* he experienced much benefit from

1t
* See Dean’s Spandarine Anglica, chap. vi. :
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it, and having lived fome time at a grange-houfe
near it, he removed to Bilton-Park, where he
{pent the remainder of his days. About twenty-
five years after the difcovery of this fpring, we
find it noticed by Dr. Timothy Bright, who
gave it the name of the Englifb Spaw. He hay-
ing {pent fome time in Germany, muft have
been, as Dr. Dean obferves, a good judge of
both waters, and had fo good an opinion of this,
that he not only fent many patients hither yearly,
but every fummer drank the waters himfelf
upon the fpot.

In the year 1626, Dr. Dean of York favoured
the public with a treatife on this water, entitled,
“ Spandarine Anglica, or the Englith Spaw
Fountain, being a brief Treatife of the acid, tart
Fountain, in the Foreft of Knarefburgh, in the
Weft-Riding of Yorkfhire: as alfo a Relation
of other Medicinal Waters in the faid Foreft.”
This book, as we might expect, centains many
of the+abfurd and fanciful theories which at that
time prevailed in medicine; it is likewife here
afferted that this fpaw contains a vitriol, which
1s 1ts predominant ingredient, and which, the
author fays, is evident from its tartar, inky tafte
and fmell; a proof of the low ftate of chemical

know-
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knowledge at that time. The author however
remarks, that as much powder of galls as will
lie on a filver twopence, turns a glafsful of this
water an exact claret colour, at the fpring head;
but not when it is carried; for it ftrikes a faint
purple at York, and carried twenty or thirty
miles farther; it differs not from common water.
The reafon why it does not keep fo long, or bear
carriage fo well as the Sauveniere Spaw, he at-
tributes to its having more fpirit, that is, fixed
air; the contrary of which is the cafe ; for though
it contain about the fame quantity of iron as this
celebrated German fountain, * yet not contain-
ing any thing near the quantity of fixed air or
carbonic acid, and only about as much as will
juft keep the iron fufpended; on the efcape of
the leaft quantity of this aérial fluid the iron be-
gins to be depofited ; whereas, in the Sauveniere
Spaw, though more fixed air fhould efcape dur-
ing the carriage of it than is contained in the
Tewit Well, yet there ftill remains fufficient to
keep partof the iron, or perhaps all of it diffolved
for a confiderable time. I have found, from re-

peated

* Thirty-two ounce meafures and a half of the Sau-
veniere [pring, according to Dr, Afh, contain half a
grain of a€rated iron: fee Afh’s experiments and ob-
fervations on the mineral waters of Spa and Aix-la.
Chapelle, 8c.
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peated trials, that the water of the Tewit Well
and Old Spaw put in bottles well corked and
fealed at the fprings, after being carried to
Knarefborough, and kept three or four days, did
not thow any change on mixing it with tinfture
of galls, or Pruffian alkali.

Dr. Dean mentions feveral difeafes in which
this water has been found ufeful, and gives fome
very good directions concerning its ufe, particu-
larly with regard to diet. The quantity of water
he recommends is much greater than is at pre-
fent drunk ; he advifes his patients to begin with
a moderate dofe, and to increafe it daily to four
or five pints, and towards the end to make a fimi-
lar proportional abatement daily. Though the
quantity here recommended be more than is in
general ufed, yet I am convinced, that in order
to be fuccefsful, it thould be drank in confidera-
ble quantities.

Though I have not been able to afcertain the
exact time when the fulphur waters were difco-
vered, yet we may learn from this treatife that
they were known in Dr. Dean’s time, though
not fo generally ufed as the chalybeate waters.
He mentions three fulphureous fprings; one of

them
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them, he fays, is in Bilton-park ; another half
way between Knarefborough and Harrogate,
both of which are to be feen at prefent, but are
little ufed ; the third, he fays, is two miles be-
yond Harrogate head, in a bottom on the right
hand, and almoft at the fide of a little brook;
this laft is undoubtedly one of the fulphur wells
at Low Harrogate, now {fo much in ufe,

Though the fulphur wells were known when
Dr. Dean wrote, yet it is probable that they were
very little ufed, and though Harrogate was at
that time much frequented, the Tewit Spaw was
the only one generally ufed ; he fays indeed that
« the common people at that time drank them,
and that they foon help to cure by wathing and
bathing, itch, fcab, tetters, ringworm and the
like,” complaints in which a long experience
has fhown them to be eminently ufeful. A re-
markable reverfe has taken place—the fulphur
wells are now defervedly the moft efteemed, yet
either from caprice or the indolence of medical
prattitioners, the chalybeates have been unme-
ritedly neglected, and we hear of few fuch cures
being performed by them, as moft certainly were
at that time. Though Dr. Dean mentions bath-
ing in the fulphur water, yet we are not informed
by him when the water firft began to be ufed as

a warm
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4 warm bath, but from a treatife written by Dr:
Neale in the year 1656, of which farther notice
will foon be taken, it appears that warm bathing
in the fulphur water was firft ufed the very year
fﬁaf Dr. Dean wrote. Dr. Neale’s words are as
follow :—*¢ It is now thirty years ago fince I firft
fet up warm bathing in this water, and pmcured
one fuch veffel for a pattern, as are ufed beyond
the fea for that purpofe; and now there are above
twenty bathing houfes kept here with all neceffary
conveniences, and all full employed in the feafon,”

Though none of the writers on the Harrogate
waters mention the precile time when the fulp s
water was difcovered and firft ufed ; yet we may
learn from its being mentioned by Dr. Dean, and
the difcovery of the Old Spaw being claimed by
Dr. Stanhope of York, a {ubfequent writer, that
the difcovery of fome of the fulphur wells was
next in order to that of the Tewit Spaw.

The writer who fucceeded Dr. Dean was Dr.
Stanhope, who, in the year 1632, publifhed a
treatife on thofe waters with the following curious
title page—< Cures without care; or a fummons
to all fuch as find lictle of no help by the ufe of
Phyfick, to repair to the Northern Spaw ; wherein
by many precedents of a few late years, it is

B proved
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proved to the world, that infirmities, of their
own nature defperate, and of long continuance,
have received perfeét cure by virtue of mineral
waters near Knarefburgh in the Weft-Riding of
Y orkthire, by Michael Stanhope.” In this work
we are prefented with a catalogue of cures per-
formed by thefe waters, fome of which, as Dr.
Short juftly obferves, © are perhaps the greateft
and moft remarkable, filed up in the authentic
records of phyfic from Hippocrates to this day.”
Though this quacklike title page give at firft
fight no very favourable idea of the work, yet
upon an attentive perufal, we find it written wich
candour, and the good fenfe of the author is every
where obvious. The cures, though extraordinary,
are feemingly authentic, the fubjets of them be-
ing either perfons of diftinction then living, or
people in the neighbourhood whofe names and
places of refidence are mentioned, and who might
be eafily applied to. The cure of the Countefs
of Buckingham of a fevere afthma, after < all
other means had failed,” contributed not a little
to advance the reputation of Harrogate. This
author, acceding to the common error, fays, that
the Tewit Well partakes of vitriol, and for rea-
fons which prove nothing but that it contains iron
in fome form or other. After obferving that the
whole foil where the water rifes confifts of iron

ftone,
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ftone, he informs us, that in his time were to be
feen about half a mile from the fpaw, the ruins of
one of the large iron works which occalioned the
total confumption of the wood in the foreft, which
Dr. Short obferves, « was formerly fo thick of
wood, that he was thought a cunning fellow who
could readily find out thefe fpaws.” Dr. Stan-
hope is the firlt writer who mentions the O/d Spaw
fituated before the Granby, which he fays he dif-
covered in the year 16 31, and which he prefers to
the Tewit Well; ¢ 1ft. Becaufe its fituation is
more convenient; 2d. Becaufe it changes fooner
and deeper with galls; 3d. Itis lighter, lefs nau-
feous, and goes fooner off than the other; 4th.
It will carry farther and keep better and longer,
being put in clean, new, clofe bottles; sth. Be-
fides the iron and vitriol, it contains a litctle fuphur,
which makes it more balfamic and healing.” In
this he differs from all other phyficians who have
made experiments on thefe two waters, and though
this {pring be at prefent more ufed, yet I do not
know one good reafon for the preference, except-
ing the convenience of the fituation ; for it will
appear from the analyfis of thefe waters, which I
have made with great care, that the Tewit Well
1s rather more ftrongly impregnated with the
principles from which thefe waters derive thei;
virtues, than the Old Spaw. With regard to the
‘ latter’,
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I Ty

latter’s {triking a deeper colour with tin&ture of
galls than the former, however that may have
been in Dr. Stanhope’s time (and it is very pofli-
ble it might be fo) the contrary is the cale at
prtff:nl: of which any one may eafily convince
himfelf. The Old Spaw is indeed rather lighter
than the Tewit Well, as it contains fewer ingre-
dients, but this is by no means a proof of its
being better. With refpeét to the fulphur, men-
tioned by the Doctor, neither of thefe waters at
prefent contain any. Notwithftanding what has
been faid, the difference in ftrength is fo fmall,
and as the Old Spaw is more conveniently fituated
for the greater part of the company, there is no
good reafon why it fhould not continue to be
ufed

After enumerating a great many cures per-
formed by the Harrogate waters, Dr. Stanhope
very properly obferves, that ¢ if fome from pre-
judice fhould fay that fome have gone away and
reaped little or no benefit, 1 will anfwer, 1, A]l
diftempers are not curable. 2. Did they take
and follow proper advice for a fufficient time ?
3. Did they ufe that water which was moft fuit-
able to their cafe? But, be fure, let ftrangers
that come for their health, take the following ne-
ceﬁ'ar]r rulcs along with them, 1, Take the ad-

vice
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yice of fome ingenious phyfician, who is a judge
of the nature and contents of thefe fundry waters,
and of the patient’s cafe. 2. For a day or two
ufe fuch precautions as he fhall judge convenient.
3. Be regular and moderate in diet during the ufe
of thefe waters. 4. Suit the degree of your pre-
fent heat and cold to the prefent feafon of the
weather. s. Be armed with patience to waic the
iffue of thofe waters for a convenient time, which
is at leaft a month. 6. If the waters work kindiy
do not mix them with phyfic.” I have mentioned
thefe directions in full, becaufe they are perhaps
the beft general ones that can be given, even at
this day, and fcarcely to be expected at the time
this author wrote,

The next writer, and patron of thefe waters was
Dr. John French, who, in the year 1651, pub-
lithed a treatife, entitled, « The Yorkfhire Spaw ;
or, a treatife of four famous medicinal wells, viz.
the Spaw, or Vitrioline Well ; the Stinking, or
Sulphur Well; the Dropping or Petrifying Well,
and St. Mungo's Well near Knarefburg in York-
fhire ; together with the caufes, virtues and ufes
thereof.” Having given an animated and pleafling
defcription of Knarefborough and its neighbour-
hood, and pointed out the fituations of the feveral
{prings alluded to in the title page; our author
! pro-
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proceeds to inquire into the origin of {prings in
general ; in which, after having with confiderable
fagacity exploded the fyftems of that day, he en-
deavours to eftablifh a theory of his own, which,
though tinctured with the unmeaning jargon
that then threw a fhade over Nature's works,
and obftructed all true philofophical refearches,
is not deftitute of ingenuity: if we difcover not
the fagacity and patent inveftigating powers of
a Newton, which in thofe times was fcarce to be
expetted, we at leaft find much of the fancy and
ingenuity of Des Cartes, It would be ufelefs to
enter at large into our author’s theories, as they
have been long fince exploded; one paffage,
however, though obfcurely exprefied, is fuffi-
ciently curious, and from its ftriking fimilarity
to the new chymical {yftem deferves to be men-
tioned. In the fixth chapter, fpeaking of the
origin of vitrol, (fulphat of iron) he fays, “ Vi-
triol is an efurient falt of embryonated fulphur,
which attracting an acidity from the air or water,
is thereby opened and refolved, and then cor-
rodes the parts of the metals with which it is
connate.” He made a great many experiments
on both the chalybeate and fulphur waters, fome
of which are executed with judgment, and the
conclufions drawn from them are fometimes very
proper, He feems to have been the firft who

fufs



HARROGATE WATERS. 17

{fufpeted that the impregnating principle of he-
patized waters was not a real {ulphur, but “ the
vapours or fine effluvia thereof mixed with
the water,” which the illuftrious Bergman has
fince fully demonftrated. He likewife takes no-
tice of St. Mongah’s or St. Mungo’s Well, which
in the dark and gloomy ages of fuperftition,
when every fpring or grove had its tutelar faint
or guardian divinity, was renowned for its virtues
and celebrated for its cures. But fuperftition,
and the follies to which it gives birth, die toge-
ther; and it often happens, that when from
{fuch caufes any wonderful effeéts are attributed
to any particular fpring, &c. as foon as the delu-
fion is diffolved, we are apt to neglect the fimple
virtues which it may in reality poflefs. This
has been peculiarly the cafe of St. Mungo’s
Well, as well as feveral others which have been
honoured with the nominal proteftion of any
particular faint. This well, which is fituated
about half a mile tothe eaft of the fulphur wells, *
is undoubtedly an excellent cold bath, the water
being exceedingly pure and cold, and would cer-
tainly anfwer every intention that can be ex-
pected from the Ilkley Spaw, which is nothing
but a pure cold water. In that part of the work

where

# Though Mr. Hargrove thinks that the cold bath
at Copgrove is moft probably the well formerly dedi-
cated to St. Mungo, yet every writer on thele waters
that I have leen, has defcribed it as fituated near Low
Harrogate to the eaft of the Sulphur Wells.



13 . HISTORY OF THE

where the author treats of the virtues of the Har-
rogate waters, we meet with much of the {cho-
laftic jargon, which at that time involved phyfic
in unmeaning verbal altercations. Medicine has
eenerally been influenced by the philofophy of
the day, and we find the theories of this writer
tinctured with the hypothefes of his time,

“ When mni.l"i: and dry held everlafting war,”
-

T he following will ferve as a fpecimen ; {peak-
ing of the Chalybeate Water, he fays, ¢ This
water cools and moiftens actually, but dries and
and heats potentially ; whereby the difeafes of the
body which fow from an excefs of thefe four qua-
lifications, are tempered and reduced. It cor-
roborates, aftringes; and relaxes; yet its reftric-
tion occafions the retention of nothing that fhould
be evacuated ; and by relaxation evacuates no-
thing that fhould be retained. It dries nothing
but what is too moift and flaccid; it heats no-
thing but what is too cold, and é contrd.”

In the year 1656, Dr. George Neale of Leeds,
who attended this warering place, (which he and
his fon Dr. John Neale of Doncafter did for
fixty-feven years,t) wrote a treatife on the nature
and virtues of thefe waters, but though at that
time it would have been thought a valuable
work, he never publithed it. His widow, how-

ever

+ Short’s Natural Hiftory of Mineral Waters.
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ever gave to Dr. Short the principal part, which
is inferted in his Natural Hiftory of Mineral
Waters. Viewing it in a chemical light, he has,
perhaps, committed more miftakes than any of
his predeceflors ; for he afferts, that the Tewit
Well and Old Spaw contain both vitriol and nitre;
and that the fulphur waters contain vitriol, nitre,
and copper; none of which fubftances are, how-
ever, to be found in them, The direftions con-
cerning the ufe of the waters are neverthelefs va-
luable, and we likewife learn from this writer that
thefe waters were drunk in much larger quanti-
ties at that time than they are at prefent, particu-
larly the chalybeates, and with the happieft effects.
He advifes his patients to begin with what he
calls a moderate dofe of the Chalybeate Water,
as three pints or two quarts, and to add to this
every day, for three days after, a glafs or two
more, which is to be the fixed quantity; provided
it go readily off.

Of the Sulphur Water he recommends three
or four pints at a time, though fome, he fays,
drink five or fix ; a proof, among many others,
that the purgative power of thefe fprings is not
weakened, as fome have fuppofed.

C About
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About ten years after Dr. French’s treatife aps
peared, and five after the above mentioned traét
of Dr. Neale was written; Dr. Simpfon in his
Hydralogie Chymic, gave an account of the Har-
rogate waters, or as they were then called the
Knarefburgh {paws. This account contains no-
thing materially different from thofe of his pre-
deceffors : he made a great many experiments
upon the different waters with acids and alkalies,
dropping them alternately feveral times into the
fame glafs of water, but does not draw any con-
clufions of confequence from them.

After this, the mineral waters at Harrogate
feem not to have engaged the attention of any
writer, for a confiderable time, no publication
appearing on the fubject for near feventy years;
when the ingenious and indefatigable Dr. Short,
of Shefficld, in the year 1734, publifhed his Na-
tural, Experimental, and Medicinal Hiftory of the
Mineral Waters of Derbyfhire, Lincolnfhire, and
Yorkfhire. Inthis elaborate work the author
treats of one hundred and thirty-one mineral wa-
ters which he had examined with the greateft
attention. His work at that time was the beft
extant, and was fo much efteemed by the Royal
Society, that Dr. Short was requefted to publifh it
by that learned body, as we find in an extract from

their
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their records prefixed to the work. It was notto
be expected that the celebrated mineral waters at
Harrogate would efcape the attention of this ac-
curate obferver : he made more experiments, and
thefe were better conducted than thofe of any
author before him; buc ftill, on account of the
imperfect ftate of chemical knowledge at that
time, his analyfis is very deficient. Indeed, the
aeriform fluids to which thefe, as well as other
mineral waters owe many of their moft valuable
properties, were, till lately, either entirely un-
known, or very imperfeélly underftood. What
the early writers called the fpirit of the waters, and
which Dr. Short fays, never would be collected
or confined in any veffels, is now known to be
fixed air or carbonic acid, which we can collect
and confine with the greateft eafe. For want of
this knowledge Dr. Short thought, that the cha-
lybeate waters at this place were impregnated with
a wvitriol of iron, but which was volatile, and
efcaped even through corks and glafs veflels ; and
that the water then produces no longer a purple
colour with tin¢ture of galls. This writer men-
tions an alum well, in the bog above Loow Har-
rogate, which I cannot find at prefent: fome old
people in the neighbourhood remembe; the fitua-
tion, and we have often attempted to find it by
digging in different parts of the bog, but have

hitherto
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hitherto been difappointed. From his experi-
ments, it feems to have been a chalybeate water
in which the iron was held in folution by the ful-
puric acid. I have found two or three {prings of
this kind in the bog, very near fome fulphur wells,
though not in the leaft mixed with them ; fo afto-
nifhing is the variety and vicinity of the mineral
waters of this place,

About thirty-nine years after the publication of
Dr. Short’s work, Dr. William Alexander pub-
lithed a fmall pamphlet, entitled, * Plain and
cafy directions for the ufe of Harrogate waters.”
This is entirely a popular treatife, containing no
attempts to inveftigate the nature and properties
of thefe waters: his diretions are very plain, and
fometimes very proper, though feveral of them
are now difufed, more proper rules having of late
years been adopted. The pamphlet is, however,
written in a plain and eafy ftyle, and perfectly
intelligible to the loweft capacity.

The Sulphur Water was analyzed by Dr,
Higgins in the year 1780; and though his analyfis
comes the neareft the truth of any that has yet
appeared, yet it will be fhown that fome of the
principles have efcaped him, particularly the azati¢
gas; but asthere is not the leaft thadow of reafon

ta
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to fufpect the accuracy of this excellent chemift,
this defect muft be attributed to the analyfis being
made in London, and it is moft probable that the
greateft part, if not all the azotic gas would have
efcaped before the water could be carried to fo
great a diftance. Another circumitance ought
to be taken into the account, viz. that at that
time the nature and properties of this elaftic fluid
were very little known,

In the year 1784, Dr. Walker, of Leeds, pub-
lithed an Effay on the Harrogate waters, and
thofe of Thorp-arch, which, in the medical part,
contains fome very ufeful directions, and fome
excellent obfervations on cutaneous difeafes, parti-
cularly Herpes and Lepra; difeafes in the cure of
which thefe waters have long been defervedly ce-
lebrated, but which, even by medical practitioners,
have been almoft univerfally termed fcorbutic :
and fo far has this abfurd idea been carried, that
where there was not the leaft appearance of erup-
tion, and where the difeafe has been known to be
exaltly of a contrary nature, it has been confidently
affirmed to depend upon a feorbutic acrimony,
which the water, by fome unknown magic power
would drive out of the body.

The
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The chemical part, however, of Dr. Walker's
work, though containing fome very juft remarks
and accurate experiments, is deficient ; and we
are not furnifthed with, by any means, an accurate
analyfis of the Sulphur Water, which is the only:
one the Doltor has attempted : but this un-
doubtedly proceeded from the author’s not having;
feen the writings of the celebrated Bergman, nei-
ther could he be acquainted with the new che-
mical fyftem which has been fince publithed, and
has thrown fo great a light on this fubjeét ; other-
wife the abilities of the Doctor are fo well known
to me, thatif the avocations of an extenfive prac-
tice would have permitted him to repeat his ana-
lyfis, this effay of mine would never have appeared.

In the Philofophical Tranfaltions, we have an
excellent differtation on the Harrogate waters by
the Bifhop of Landaff'; and though this eminent
chemift has not attempted any analyfis of thofe wa-
ters yet he has prefented us with feveral ingenious
conjetures and obfervations concerning their ful»
phureous impregnation, which will be noticed
afterwards. He obferves, that * fulphur is ren-
dered foluble in water by its being united to fixed
air, or jfome other wvolatile principle.”” How very
near this conjecture came to the truth, will foon

appear.
For
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For a long time, the fulphur and chalybeate
{prings were the only waters known at Harro-
gate; but,in the year 1783, the Crefcent Water
was difcovered, which being of a middle nature,
and containing the ingredients of both, is pecu-
liarly fuited to fome difeafes, of which I have
given an account in the effay which I lately pub-
lilhed on this water. It has come into con-
fiderable vfe, andis certainly a valuable acquifi-
tion to Harrogate. About two years ago I
difcovered at Low Harrogate, on the fide of the
road from Leeds to Ripon, a pleafant chalybeate
water, which now bears the name of St. George’s
Spaw; it refembles the chalybeates at High Har-
rogate, and will be very convenient for the com-
pany at the lower village. Upon digging, a wall
was difcovered round the {pring, but whether this
had been built with an idea of its being a medicinal
water, or with an intention of colletting water
for cattle, I cannot determine. I have, perhaps,
confumed more time on the hiftory of thefe waters
than may be agreeable to fome of my readers ; yet,
I hope, that to the greater part it will be neither
difgufting nor unprofitable. It is a pleafing, as
well as ufeful tafk to trace the progrefs of any
{cience or literary fubject from the firlt dawnings
of light till it arrived at its prefent ftate; but the
principal reafon that induced me to undertake
this
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this part, was, becaufe moft of the treatifes which
I have noticed, have become exceedingly fcarce,
and notwithftanding a full account of them is
given by Dr. Short, yet his book is in the hands
of few, and it is probable will never be reprinted :
hence, in a few years, it might not have been in
the power of any fubfequent writer, for want of
materials, to have given an hiftorical account of
the difcovery, &c. of thefe celebrated fprings:
on this account, I have noticed the early writers
more fully, and have flightly paffed over the more
modern but valuable publications, which it would
have been unneceffary to have noticed on any
other account than to render the preceding hif-

tory more complete.

TART
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SECT. I.

Of the Sulphur Water.

THERE are four fulphur wells;, very near

each other at Low Harrogate, which differ
only in the quantity of impregrating principles.
T hat which is commonly ufed for drinking is the
ftrongeft; the others fupply water for the baths,
which is colleéted as it fprings, and poured into
veflels kept for the purpofe, from which it is
pumped into cafks, and conveyed to the different

houfes as it i1s wanted.
D Of
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Of thefe four fulphur wells, I fhall call the
Drinking Well the firft, that abouta yard diftant
from it to the right, the fecond ; and proceeding
{till to the right, we meet with the third and
fourth. My experiments on thefe different wells
lead to the fame conclufions as thofe of the Bifhop
of Landaff, viz. that the firft is the moft ftrongly
impregnated, the third the next ftrongly ; and that
the fecond and fourth are nearly of the fame
ftrength, but confiderably weaker than the firft
and third. The fecond and fourth are not fo clear
as the firft and third, being fomewhat cloudy,
which is moft probably occafioned by their hav-
ing fome communication with the external air
before they make their appearance.

Though the fecond and fourth wells have been
often frozen, yet the firft and third have continued
fluid in the moft extreme frofts, having a tempe-
rature feveral degrees below the freezing point,
which proves, that it is the great quantity of falt
with which they are impregnated, which preferves
them from being frozen in the coldeft feafons in-
cident to the climate.

Since thefe four wells differ only in ftrength, I
fhall content myfelf with relating the experiments
which I made upon the Drinking Well, being the

only
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only one ufed internally; and fhall begin with a
few obfervations on its phyfical properties.

This water, when taken up from the well, is
perfectly clear and tranfparent, and fparkles when
poured out of one glafs into another. The tafte
is very faline, and at firft difagreeable. It has a
ftrong hepatic or fulphureous fmell, fimilar to
bilge water, or the fcourings of a gun. When
this water is expofed to the open air, it foon be-
gins to grow turbid, and acquires in fome degree
a greenifh tinge ; a white powder 1s flowly depo-
fited, and it gradually lofes its fulphureous fmell.

By means of an accurate hydrometer which
difplaced near a quart of water, the fpecific gra-
vity of this water * was found to be to that of
diftilled water as 1,0064 to 1,0000, the tempera-
ture of both being 60 degrees.

Experiment I. A piece of paper on which
charaéters were written with a pen dipped in a
folution of acetite of lead (faccharum faturni) be-

ing

# | take this opportunity of correfting a miftake
which has crept into my treatife on the Crefcent Water,
In page 11, the {pecific gravity of that water is given to
that of diftilled water, as 1020 to 1000, whereas it
ought to have been as 1002 to 1000,
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that this water contains a large quantity of muriatic
acid united to fome bafe, it being the property of
the muriatic acid to {eparate the filver from the
nitric acid, forming muriat of filver, which is.
diftinguithed from fulphat of filver by being fo-
luble in diftilled vinegar.

Exper. 111. Muriat of barytes being dropped
into a glafs of the water, no change was produced
at firft, but after ftanding about half an hour, the
water became flightly turbid. This fhows the
prefence of the fulphuric acid, though in very
fmall quantity,

Exper. IV. A few drops of an aqueous folution
of acid of fugar being mixed with a glafs of the
water, inftantly produced a turbid appearance,
and in a fhort time, a copious white precipitate
fell to the bottom of the glafs.

This experiment fhows, that this water contains
Jime or calcareous earth in confiderable quantity.

Exper. V. Tinéture of turnfole, being mixed
with an equal quantity of this water juft taken
from the well, the colour inclined to red. The
experiment being made with water which had
been flightly boiled, the colour was not perceptibly
ghanged,
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Hence we might conclude that this water con~
tains a little ‘carboric acid (fixed air) though the
quantity muft be very {mall.

Exper. VI. 4 folution of foap in equal parts of
alcohol and diftilled water was inftantly decom-
pofed on being dropped into a glafs of this water.
The oil floated on the top, and a fmall quantity
of white precipitate fell to the bottom.

Exper. VII. Neither tinéfure of galls, nox
pruffiat of patafb produced any effect upon the
Sulphur Water,

Exper. VIII. I next endeavoured to afcertain
the nature and quantity of aériform fluids which
this water might contain; for which purpofe I
made ufe of the machine defcribed in my treatife
on the Crefcent Water, page 20, whichis by much
the moft convenient for fuch experiments of any
I have feen. This machine, which holds half a
gallon, wine meafure, being filled at the well, and
a graduated phial of rain water heated to about
100 degrees, being inverted over the pipe, the
apparatus was placed on a fire, and made to boil
gently. As foon as the water in the veflel be-
came warm, bubbles of air began to rife into the
inverted phial, which increafed as the heat in-

creafed,
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creafed. When it had boiled for about a quarter
of an hour, very flowly, the bubbles ceafed to rife:
and after making the neceffary allowance for the
rarefation of the aériform fluid by heat, the quan-
tity colletted from the half gallon of water was
found to be exaltly 17 cubic inches, or 34 from
a gallon. This air being paffed through a phial
full of lime-water, caufed a white turbid appear-
ance, and communicated to the water a ftrong
fulphureous f{mell, which fhowed, that in this
mixture of airs were contained carbonic acid gas,
or fixed air, and fulpburated bydrogen gas,or hepatic
air. I endeavoured by agitation to diffolve this
air in the water, and it was quickly reduced to
three cubic inches and a half; but though I re-
peatedly made it pafs through frefh portions of
lime water, and common water that had been
boiled, and agitated it violently for more than
two hours, the bulk was no farther diminifhed.
A lighted wax taper was plunged into this gas,
but was inftantly extinguithed. It was fuffered to
ftand over night in a veflel of water which had
been boiled, but in the morning it was not in the
leaft diminithed. I again endeavoured to com-
bine it with water by agitation, but without effeét.

T hefe circumftances occafioned no fmall fur-

prize to me, as well as to {fome gentlemen who
were
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were prefent when I made the experiments. We
naturally concluded that this gas was of the fame
nature with that which M. Lavoifier calls azotic
gas, and which has beendefcribed by Dr. Prieftley
by the name of phlsgifticated air ; being that
elaftic fluid, which, with regard to quantity,
forms a confiderable part of our atmofphere. For,
according to M. Lavoifier, the air of the at-
mofphere confiits of nearly three-fourths of azatic
gas, and one-fourth of exygen gas, or pure vital air.
But as the exiftence of this gas was never fufpected
in any of the waters at Harrogate, I was deter-
mined carefully to repeat the experiment, and
upon filling the machine with water, and placing
it on the fire as before, I obtained exaétly the
fame quantity of gas, viz. three cubic inches and
a half from the half gallon, or feven cubic inches
from the gallon, which water would not abforb,
which did not precipitate lime from lime-water,
but which immediately extinguifhed flame. This
gas feemed more loofely attached to the particles
of the water, than either the carbonic acid or ful-
phurated hydrogen, and almoft the whole of it
efcaped before the water was heated to its boiling
point. This I afcertained by the application of
three different graduated phials during the expe-
riment ; receiving an equal quantity of gas in
each phial before it was removed. The phial

which
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%hich was firft applied contained the largeft
quantity of gas not abforbable By water ; the fe-
cond contained much lefs; and the third, which
was applied almoft at the time the water began
to boil, contained fcarcely any.

- 2n {%m:iing fome time tiear the fulphur wells,
large bubbles of air are obferved to rife from the
opening at the bottom of the bafon, and break at
the furface; frequently two or three times in a
minute. This air has almoft univerfally been
fuppofed to be fixed air; but from the quantity
which thus rifes, and upon reflecting that none
of thefe waters are fo fully faturated with fixed air
as to part with it fo freely, I fufpected it was
azotic gas; I therefore filled a half pint glafs
with the water, and held it inverted in the well,
direily over the opening at the bottom of the
bafon; in about a quarter of an hour the glafs
was half full of gas, though a great many bubbles
efcaped, which I was not able to catch. This
gas was put into a graduated phial, and found to
meafure eight cubic inches; it did not caufe the
leaft decompofition on being mixed with lime-
water, neither could it be combined with water
by agitation, and being allowed to ftand over
night in a phial inverted into water which had
been boiled, its bulk was not in the leaft dimi-
nifhed.

I Having
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Having obferved bubbles of air rife in large
quantities from fome of the fulphur waters in the
bog above the village, I went to colleét a quantity
of i, and was aftonifhed to find it fo plentiful,
that in one of the wells I collected a quart bottle
full of thefe bubbles in lefs than five minutes, by
holding the bottle filled with water, inverted into
the well, with a funnel in its mouth to catch the
bubbles as they rife. I found that this air exaltly
correfponded 1n its properties with that which I
procured from the drinking Sulphur Well.
From the wells in the bog I afterwards colleéted
a large quantity of this gas, and made a number
of experiments with it, which, though made fome
time after thefe I have juft related, and thofe
which will foon follow, yet will, perhaps, be beft
introdueed here.

Exper. IX. About forty cubic inchesof this gas
were put into 2 wide mouthed jar, and a fparrow
introduced; it immediately thowed figns of great
uneafinefs, in lefs than a minute was feized with
convulfions, and expired in little more than two
minutes. Another fparrow was allowed to re-
main in the fame quantity of common air for 10
minutes, without thowing any figns of uneafinefs.

EKPE e
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Exper. X. Four cubic inches of this gus were
mixed with two of nitrous gas in a graduated
tube, but though they ftood mixed for more than
an hour, no diminution of bulk was perceived.

Exper. XI. Four cubic inches of this gas
being mixed with an equal quantity of atmofpheric
air in a phial, and the mixture well agitated;
did not explode when a lighted wax taper was
introduced, the taper being almoft imimediately
extinguifhed,

Exper. XII. Six cubic inches of this gas being
mixed with two of oxygen, or pure vital air pro-
cured from nitre by the application of hear, a
lighted taper burned in this mixture nearly in the
fame manner, and for the fame length of time as
it did in the fame quantity of armolpheric air.
Thele circumftances combined, certainly prove,
that this gas is the fame with the azotic gas of
M. Lavoifier, but which has never, that I know
of, been fufpetted in the cold mineral waters.
Dr. Pearfon has found a fimilar permanently
elaftic fluid in large quantity in the warm waters
of Buxton, and in his ingenious treatife on thofe
waters he has been at great pains to determine its
properties by a number of accurate experiments;
fie, however, thought that it was peculiar to the

Buxton






SULPHUR WATER. 39

Sulphur Water, even if 1t had all been fixed air:
this T put into the machine before mentioned, and
added to it a quart of the Sulphur Water, which
exaltly filled the veffel ; the tube being ftopped
with a cork, and the fhelving part being filled
with water to a proper height, the mixture was
allowed to ftand for near an hour, before which
time the fixed air muft have been all abforbed by
the lime. 1 then applied a graduated phial filled
with water as before, and placed the apparatus on
the fire. When the air had ceafed to rife, I found
the quantity contained in the inverted phial to be
exaltly fix cubic inches and a half, which, if it
had been procured from a gallon of the water
would have been 26 cubic inches : but the whole
quantity of gafes procured from a gallon of
this water was found to be 34 cubic inches ;
the quantity of fixed air abforbed by the lime,
muft therefore have been 8 cubic inches. This
remaining air being pafled through lime water,
produced no decompofition, but impregnated the
water with a fulphureous fmell.  We have here
then 26 cubic inches of elaftic fluid, confifting of
fulphurated hydrogen and azotic gas, of which, by
experiment viir, we know that 7 cubic inches
are azotic gas, the quantity of fulphurated hydro-
gen gas muft confequently be 19 cubic inches.
To be more certain of this, I agitated the mix-

ture
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ture of hepatic and azotic gas in water, till the
former was all abforbed, and there remained,
more exactly than T expected, one cubic inch and
three quarters of azotic gas, which was the quan-
tity procured from a quart of the water: this
quantity in a gallon would be 7 cubic inches, or

exactly the fame quantity procured by experiment
ViII,

Exper. XIV. About a quart of the Sulphur
Water was evaporated very flowly in an earthen
veficl * to drynefs, and a quantity of white coloured
falt obtained. Upon part of this falt I poured
fome concentrated fulphuric acid ; I inftantly per-
ceived a grey {moke, attended with a peculiar
{fmell, which I knew to be that of the muriatic
acid. A wet paper being held over the falt, the
vapour inftantly furrounded it in the form of a
cloud, which was another proof that this falt
contained the muriatic acid.

Exper. XV. A little of this falt being diffol-
ved in diftilled water, and a few drops of muriat
of barytes being mixed with it, the mixture be-
came in fome degree turbid, and a fmall quantity

of

# ] ufe for evaporating, thin, unglazed, thallow earthen
vellels, made by Mr. Wedgewood for that purpofe,
which I find to anfwer better than any other.

+ Bergman’s Chemical Effays, vol. L. p. 167.
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of a white precipitate fell to the bottom of the
glafs.

This experiment fhows, that befides the
muriatic acid, this falt contains a fmall quantity
of fulphuric acid.

Exper. XVI. A wine gallon of the Sulphur
Water was flowly evaporated to drynefs, and the
quantity of falt found at the bottom of the vefiel,
weighed 1 oz. 11 dwt. 10 gr.

Exper. XVII. This falt was put into a phial,
and rectified {pirit poured upon it to the height
of about three inches, the phial was allowed to
ftand 24 hours, being frequently fhaken in the
mean time; it was then filtered.

Exper. XVIH. To the refiduum was then
added about eight times its weight of cold diftil-
led water; the mixture was fhaken, and after
{tanding about 24 hours, it was filtered, and a
white powder was left on the fileer, which, when
carefully dried, was found to weigh exaétly one
pennyweight. This was, as near as poflible, the
fame quantity of powder obtained by filtration
from the water which had been boiled, till no
farther precipitation took place; it was confe-

quently
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quently held in folution by the gafes, or mecha-
hically mied with the water, and eafily feparated
from it.

I next proceeded to examine the folution ob-
tained by the rectified fpirit, which was clear and
void of colour, but had a very bitter tafte. Since
this folution generally confifts of muriat of lime
or muriat of magnefia, * to difcover whether
either, or both of thefe fubftances were prefent
here, I made the following experiment.

Exper. XIX. I took fome of the falt ob-
tained from the water by experiment xiv, and
poured rectified {pirit on it in the fame manner
as upon the falt procured from a gallon of the
water. (Exper. xvii, A) A lictle of this fpiri-
tous folution was evaporated tordrynefs, and upon
pouring {fome concentrated fulphuric acid upon
it, it was evident from the peculiar fimell and
grey fmoke that this falt contained the muriatic
acid in its compofition.

Exper. XX. A little of this falt was diffolved
in diftilled water, and a few drops of nitrat of
filver were mixed with it; a turbid appearance
was produced, and a white precipitate fell to the
bottom ; this precipitate being colleted by filtra-

tion,
* Bergman’s Phyfical and Chemical Effays, vol.1. p. 164-
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tion, was foluble in diftilled vinegar, and confe-
quently was formed by the muriatic acid.

Exper. XXI. Into part of the remainder of
this folution was dropped a {mall quantity of
muriat of barytes, but no change was produced,
which indicated the prefence of the fulphuric
acid. The acid, therefore, contained in this falt,
was evidently the muriatic. The next object was
to determine the acidifiable bafe or bafes, which
was attempted in the following manner.

Exper. XXII. To a little of this folution I
added an equal quantity of lime-water ; a decom-
pofition foon took place, and a white precipitate
in fine flakes, like fhow, foon fell to the bottom
of the veffel. The cauftic volatile alkali pro-
duced the fame effect; this precipitate being fa-~
turated with diluted fulphuric acid, and evaporated
gently till it began to fhow figns of chryftallization,
was fuffered to ftand about forty hours, at the end
of which time feveral cryftals were found, which,
from their tafte and figure, were undoubtedly
fulphat of magnefia.

Exper. XXIII. Into another portion of the
folution, a few cryftals of acid of fugar were put;

the mixture became turbid, and in the courfe of
13 half
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half an hour a precipitate was formed : this fhowed
that this falt contained lime as well as magnefia.

To be more certain, a quantity of diluted fulphu-
ric acid was gradually dropped into fome of the
folution ; the mixture became turbid, and a pre-
cipitate was collected, which was found to be
fulphat of lime, or felenite, by precipitating the
lime from the fulphuric acid by carbonat of pot-
afh, calcining the precipitate, diflolving it in dif~
tilled water, and precipitating it again by fixed air.
T his falt then which was diffolved by the alcohol,
confifts of muriat of magnefia and muriat of lime.
The quantity of each was next to be determined.

Exper. XXIV. I evaporated the firft {piritous
folution (exper. xvi1.) to drynefs, and obtained
adwt. 8 gr. of falt, which being expofed to the
air, was very diliquefcent. Having diffolved it
in diftilled water, diluted fulphuric acid, mixed
with tinéture of turnfole was added very flowly,
till the bafes were faturated with the acid, which
could be judged of by the colour of the tinfture
of turnfole. The fulphat of lime which fell to
the bottom, was feparated by fileration, and found
to weigh 17 grains, which, according to Bergman,
muft have been produced from the decompofition
of 13 grains of muriat of lime very nearly. A
wine gallon of this water confequently contains

13
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13 grains of muriat of lime, which fubtraéted
from the 4dwt. 8gr. of falt diffolved by the al-
cohol, leaves 3dwt. 19gr. the quantity of muriat
of magnefia contained in a gallon of the water.

Exper. XXV. The folution made with cold
diftilled water (exper. xvii1.) wasnext examined,
Upon being evaporated very flowly to drynefs,
the weight of the falt was found to be 1 0z. 6 dwt.
agr. To difcover the nature of this falt, I pro-
cured a quantity of it from a quart of the water
in the fame manner, which being fet to cryftallize,
formed beautiful cubic cryftals, which appeared
to confift all of common falt. A little concen-
trated fulphuric acid being poured on fome of this
falr, inftantly indicated the prefence of the mu-
riatic acid by the peculiar fmell, and fmoke which
were produced: a lictle of the falt was difiolved
in diftilled water; acid of fugar produced no
effect on being mixed with it, but muriat of ba-
rytes caufed a turbid appearance, and a fmall
quantity of precipitate. T his fhowed, that befides
the muriat of foda, or common falt, there was
likewife a falt which contained the fulphuric acid.
To determine the bafe, lime water was added to
a little of this folution ; the mixture {oon became
turbid, and a fmall quantity of precipitate fell to

the bottom. Cauftic volatile alkali produced the
{ame
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fame effect ; hence it was evident that the bafe of
the vitriolic falt was magnefia. To determine
the quantity of this earth, the whole quantity of
falt amounting, as was before noticed, to 1 oz.
6 dwt. 2 gr. was diffolved in diftilled water, and
perfe&tly cauftic volatile alkali was gradually
added, till no more precipitation took place ; the
precipitate was collected by filtration, and found
to weigh exa&ly two grains. To determine the
quantity of fulphat of magnefia from which thefe
two grains of magnefia had been precipitated, we
muft recolleét, that, according to Mr. Kirwan,
100 grains of chryftallized fulphat of magnefia
contain 23,75 of acid, 19 of earth, and 57,25 of
water : the quantity of this falt from which two
grains of magnefia were produced, muft therefore
have been 10,5 grains very nearly.,  This fub-
tracted from 1 oz. 6dwt. 2gr. leavés 1 0z, §dwt.
and 15,5 grains of muriat of foda, or common
fea falt. To be certain that there was no fulphat
of fuda (elauber’s falt) mixed with this muriat of
foda, I took a quantity of falt which had been pro-
cured from the water in the manner mentioned in
Exper. xrv. and having diffolved it in diftilled
water, lime-water was added as long as any preci-
pitate was formed ; in this cafe both the magnefia
and the {ulphat of lime produced by the lime-

water fell to the bottom ; and the only remaining
falt
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falt containing the fulphuric acid, muft have been
fulphat of foda: but, upon mixing with the clear
folution, a few drops of muriat of barytes, no
figns of the prefence of the fulphuric acid were
difcovered,

Exper. XXVI. The pennyweight of powder
procured by experiment xviir, was put into a
phial, and diftilled vinegar poured upon it, which,
after ftanding twenty-four hours, and being fre-
quently thaken in the mean time, had diffolved
the whole of the powder. This folution was eva-
porated to drynefs, and left a filamentous fubftance
refembling mofs of a very white colour, and hav-
ing an exceeding bitter tafte. This fubftance
being expofed to a moift air for about a week, be-
came in fome degree diliquefcent, which made me
fufpelt, that, befides acetite of lime, there was
fome acetite of magnefia, for Bergman obferves,*
that ¢ this fubftance is permanent in a moift air
if it only confift of lime; but diliquefcent if it
contain magnefia.” To afcertain this more fully,
a quantity of powder was procured from the
Sulphur Water by boiling ; it was diffolved in
diftilled vinegar, and a litule lime-water added to
it, which immediately caufed a decompofition.
The fame effect was produced by cauftic volatile

alkali,
* Chemical Effays, vol; 1. p. 161.
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alkali, a white powder was in both cafes precipi-
tated, which was undoubtedly magnefia. A little
acid of fugar added to fome more of this, caufed
a very copious precipitation. - Having thus fatis-
fied myfelf, that this powder confifted of lime and
magnefia, I took the whole powder diffolved in
diftilled vinegar, and having diffolved it in water,
I added diluted fulphuric acid, which inftantly
caufed a turbid appearance; this acid was added
as long as any thing was precipitated, and by filtra-
tion I obtained 30 grains of a white infipid pow-
der, which I found to be felenite. Now, if we
recollect, that, according to Bergman,* 100 parts
of felenite contain 34 of pure lime, the 30 grains
here obtained will contain 10}, of pure lime, which
is equivalent to 187 grains of carbonat of lime,
very nearly: the remainder of the folution being
evaporated very flowly, formed cryftals of fulphat

of magnefia.

The 18 grains and a half of carbonat of lime
being fubtracted from 24 grains, the whole quan-
tity of powder, we have §1 grains of carbonat
of magnefia.

From the preceding experiments we may

therefore conclude, that a wine gallon of the
Sulphur

* Phyfical and Chemical Effays, vol. 1. p. 162.
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Sulphur Water taken from the Drinking Well,
contains

oz. dwt. gr.
Ofmuriat of foda, or common falt 1 5 15,5
Muriat of lime

o o I3
Muriat of magnefia O 3 30
Carbonat of hme o o 18,
Carbonat of magnefia 9t e
Sulphat of magnefia, or Epfom ] o 1055
fale
I 11 IO

Of aériform fuids
Cubic Inches.
Carbonic acid gas, or fixed air 8
Azotic gas 7
Sulphurated hydrogen gas, or hepaticair 19

34

As 100 cubic inches of carbonic acid gas, ac-
cording to Bergman,* can diffolve no more than
27 grains of carbonat of lime, the 8 cubic inches
procured from a gallon of this water can fcarcelv
take up more than two grains; the greateft part

of

# See the Treatife on the Aéral Acid, vol. 1. of
Bergman's Chemical Effays.
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SECT. IL:

Of the Old Spazw.

THIS water has a pleafant chalybeate tafte, is
exceeding clear, and {parkles a little when
poured from one glals into another.

Its fpecific gravity at the temperature of 60°
is to that of diftilled water as 1,00014 to
1,00000.

Experimerit 1. Six drops of tinture of galls
being mixed with a wine glafs full of this water,
juft taken from the fpring, a beautiful dark
purple colour was produced,

Exper. II. Pruffiat of potath being mixed
with the water, produced a very beautiful dark
green colour, and bubbles of air were feen to
rife from the water in great quantity.

G ﬁﬁ:er
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After the water had been kept near the boiling
heat for almoft half an hour, neither tincture of
galls, nor pruffiat of potath produced any effect.
The water depofited a brown flocculent fedi-
ment, and a great many bubbles adhered to the
fides of the veffel.

From thefe experiments, it appears that this
water contains 7ron, which is held in folution by
a volatile fubftance, which fubftance readily
efcapes on the application of heat, in confequence

of which the iron held in folution by 1t 1s depofi-
ted.

Exper. I1I. This water, on being mixed with
tin¢ture of turnfole, changed the colour evidently
to a red. The fame quantty of diftilled water
did not occafion the leaft rednefs. This tincture
produced no effet upon water which had been
boiled, or expoled to the open air for 24 hours.

From this experiment it appears, that this wa-
ter contains an acid which is of a volatile nature,
fince it efcapes on the application of heat, or ex-
pofure of the water to the air.

Exper. IV. Muriat of barytes produced no
change on this water at firft, but after the mix-
ture had {tood about two hours, a flight diminu-
tion of tranfparency was produced.

From



THE OLD SPAW. 53

From this experiment it appears, that this wa-
ter contains very little fulphuric acid, but that it
contains more than we thould fufpeét from this
experiment, will afterwards appear. The reafon

why i1t did not caufe a more turbid appearance
in this experiment, 1s, becaufe, though the ful-
phat of barytes poflefs little folubility, yet a finall
quantity will be perfectly diffolved in a large
quantity of water. The fmall quantity of ful-
phat of barytes here produced by the decompofi-
tion of the muriat by the fulphuric acid is almoft
all diffolved in fo large a quantity of water.

Exper V. Acid of fugar being mixed with
the water, produced no fenfible effect,

Hence we might be induced to fufpet that
this water contains no calcareous earth, the con-
trary of which will afterwards appear. For the
fame reafon mentioned in the laft experiment,
the faccharated lime here formed, being {o finall
in quantity, is diffolved by the water as it 1s

formed.

Exper. VI. The pneumatic machine which I
ufed to procure the airs from the Sulphur Water,
being filled with water from the Old Spaw, and
the fame method being followed as mentioned in

the analyfis of the Sulphur Water. (Exper. viir.)
- Twenty
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Twenty cubic inches of elaftic fluids were pro-
cured from a gallon, of which 15 were found to
be fixed air, or carbonic acid gas, and 4} azotic

gas.

Exper. VII. A wine gallon of the water was
put into an earthen veflel, and expofed to a dﬁgff.‘f.:
of heat little fhort of boiling, in an oven for
twelve hours. A quantity of brown fediment fell
to the bottom, which being collected by filtration,
was found to weigh exatly two grains. The
water from which this fediment had been pro-
cured, was not changed on being mixed with
tincture of galls, "

Exper. V111, This powderhaving been expofed
for near a month to the rays of the fun, and fre-
quently moiftened in the mean time, was put
into a phial containing fome diftilled vinegar.
Though this method is recommended by Berg-
man for feparating calcareous earth and magnefia
from the earth of 1ron, yet I do not find it fuffi-
ciently exa ; for, though the iron be ever fo
well oxygenated, yet the vinegar diffolves a little
of it, as 1s evident on the addition of tinéture of
galls, which precipitates the iron from the vine-
gar of a beautiful blue colour; for this reafon, I
alwas precipitate the iron which may be diffolved

by
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by the diftilled vinegar, by tincture of galls, be-
fore I evaporate the acetous folutien.

Having precipitated the iron from this folution
and filtered it, the clear folution was evaporated
to drynefs, but nothing was found at the bottom
of the veflel, a proof that neither calcareous earth
nor magnefia were mixed with this powder.

Some of this powder being mixed with powder
of charcoal, and expofed to a red heat for half an
hour, every particle of it was attratted by the
point of a fmall needle which had been rendered
magretic. The remainder of this powder was
entirely diffolved by diluted fulphuric acid, and
the folution was very clear and colourlefs. Tinc-
ture of galls being mixed with it produced a dark
colour, almoft as black as ink.

Hence we may conclude, that a wine gallon
of the Old Spaw water, contains two grains of
carbonat of iron, held in folution by carbonic
acid, or fixed air.

Exper. IX. A quart of this water, from which
the carbonat of iron had been feparated by boil-
ing and filtration, was evaporated {lowly to about

three ounces. Muriat of barytes being mixed
with



56 ANALYSIS OF

with part of this refiduum, produced a turbid
appearance, and a very fmall quantity of white
precipitate fell to the bottom. Nitrat of filver
produced a flight decompofition and let fall a
white precipitate, which, by ftanding, was chang-
ed in fome meafure to a brown or pink colour ;
this precipitate was not foluble in diftilled vinegar,
or in the nitric acid,

Both thefe trials thow that vitriolic acid is pre-
{fent in the water; the precipitate caufed by the
union of this acid with filver 1s not foluble in the
acetic or nitric acids, as that is which is caufed by
the muriatic acid.

Acid of fugar {carcely produced any percep-
tible change at firft, but after ftanding a confi-
derable time, the mixture became flightly turbid.
This thows, that the quantity of lime contained
in this water is very fmall. From thefe experi-
ments we likewife learn, that we are not to con-
clude that that there 1s no fulphuric acid or cal-
carcous earth prefent in a water, if no precipitate
be produced by muriat of barytes or acid of fu-
gar, though we may be certain that the quantity
is very fmall; but we muft always evaporate a
confiderable quantity of the water almoft to

drynefs, and then repeat our experiments with
thefe
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thefe tefts, before we can draw any fatisfaclory
conclufions.

Exper. X. Upon evaporating the gallon of
water from which the carbonat of iron had been
feparated (exper. vir.) to drynefs; I obtained
431 grains of faline matter, of which three were
{ulphat of foda, or Glauber’s falt, and 1£ as nearly
as I could determine fulphat of lime, or felenite.
The fulphat of lime was feparated from the
Glauber’s falt, by pouring upon the faline mat-
ter 3o drops of diftilled water; this diffolved all
the latter falt, but fcarcely any of the former,
which was collected by filtration, and weighed.
The fulphat of foda after feveral trials, was ob-
tained in cryftals, This part of the analyfis I
found more troublefome and perplexing than all
the reft,

We have, by thefe experiments, obtained from
a wine gallon of the Old Spaw Water, the follow-
ing fubftances.

grains,
Of carbonat of iron 2
Sulphat of foda 3
Sulphat of Iime 1,5
6,5

Of



58 ANALYSIS OF

Of aérial Auids |
Cubic inches:

Carbonic acid gas or fixed air 16,78
Azotic gas 425
20

Exper. XI. Toa wine quart of this water
juft taken from the well, lime-water was added,
which immediately caufed a turbid appearance,
and a fine cloudy precipitate gradually fell to the
bottom ; the lime-water was added till no more
precipitate was produced. This precipitate be-
ing colletted by filtration, was found to weigh
exactly fix grains, which, if it had been procured
from a gallon of the water, would have been 24
grains. From this if we fubtract two grains, the
quantity of carbonat of iron contained in a gallon
of the water, we fhall have 22 grains of carbonat
of lime ; but, according to Bergman, * 100 grains
of carbonat of lime contain 34 of carbonic acid,
and confequently 22 grains of carbonat of lime
will contain 7,48, or 71 grains very nearly of car-
bonic acid. Now, fuppofing a cubic inch of
carbonic acid gas to weigh halfa grain, which is
very near the truth; we fhall have by thefe means
15 cubic inches of carbonic acid gas in a gallon
of this water, (which is within a quarter of a

cubic

* Phyfical and Chemical Effays, vol. 1. p. ge!
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cubic inch) the fame quantity procured from the
water by the pneumatic veflel. *

This experiment was made with a view of
afcertaining the accuracy of the pneumatic ma-
chine, and this coincidence furprifed me; I there-
fore repeated this experiment with lime-water as
carefully as poflible, and the weight of the pre-
cipitate was within lefs than half a grain of the
laft. Hence it appears that this veffel is not only
by much the moft convenient for experiments of
this nature, but that its accuracy may be relied
on with great certainty.

# The invention of this method of afcertaining the
quantity of carbonic acid by means of lime-water, has
generally been attributed to Mr. Gioanetti; but in a

letter which I received from Dr. George Pearfon, foon
after the publication ot the firft edition of this treatife,

he afferts his claim to the dilcovery, which, he fays, was
publifhed in his treatife on the Buxton waters, before it
was made known by Mr. Gioanetti.

1 SECT.
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Experiment I. Six drops of tinfture of galls
being mixed with a wine glafs full of the Tewit
Water, produced a beautiful purple colour in-
clining to black, and confiderably more deep than
that produced with the fame quantity of the Old
Spaw Water,

Exper. II. Pruffiat of pot-afh difengaged a
great number of bubbles from the water, and
produced a dark green colour. Both thefe expe-
riments were repeated with water which had been
boiled, and water which had been expofed for
twenty four hours to the open air, but no more
effect was produced than if thefe precipitants had
been mixed with diftilled water,

The quantity of iron contained in this water,
appears from the preceding experiments to be
fomewhat greater than that contained in the Old
Spaw, and is like 1t, held in folution by a volatile
fubftance.

Exper. III. Tincture of turnfole on being
mixed with this water, had its colour changed by
it to a red fomewhat deeper than by the Old
Spaw. After the mixture had ftood twelve hours,
the blue colour returned,

Hence
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Hence it appears that this water contains an
acid, which efcapes on expofure to the air.

Exper. IV. Syrup of violets produced a co-
lour a little inclining to green.

Exper. V. Muriat of barytes produced no
{enfible effect after ftanding near two hours.

Exper. VI. Acid of fugar did not produce any
fenfible effect at firft, bu, after ftanding two hours,
a flight turbid appearance was difcernible.

From exper. v. it does not appear that this
water contains any fulphuric acid ; though the
contrary will afterwards be thown. The fixth
experiment thows, that the quantity of calcareous
earth contained in this water is very fmall.

Exper. VII. A quart ofthis water, from which
the carbonat of iron had been feparated, was eva-
porated till little more than two ounces remained ;
it began to depofit a fine flocculent matter. Mu-
riat of barytes being mixed with part of it inftantly
produced a turbid appearance, and a white pre-
cipitate was formed.  Acid of fugar produced the
fame effect. A folution of vegetable alkali in
diftjlled water produced a flight turbid appear~

ance,
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ance, and threw down a precipitate. Nitrat of
filver produced a precipitate which was at firft
white, but gradually changed to a dark brown:
this precipitate was not {foluble in the acetic or
nitric acids. 'We might hence conclude, with
fufficient certainty, that what remained in the
water after its iron had been feparated, was fulphat
of lime or felenite ; the prefence of the fulphu-
ric acid and calcareous earth being pointed out by
thefe different re-agents.

Exper. VIII. The quantity of gas contained in
this water was determined by means of the pneu-
matic veflel. A wine gallon of this water was
found to contain 21 cubic inches of permanently
elaftic fluids, of which 16 were carbonic acid gas,
and § azotic gas,

Exper. IX. A wine gallon of this water was
put into an earthen veflel, and left in an oven
heated to about 140° for 12 hours; it became
turbid, and depofited a brown powder, which,
being collected by filtration and dried, weighed
two grains and a half. This powder, which was
of a much darker brown than that procured from
the Old Spaw Water, being fubjected to the fame
experiments, (fect. 2, exper, virr) was found to
be entirely carbonat of iron. It diffolved per-

feltly
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fectly in the fulphuric acid; theacid of fugar did
not indicate the prefence of any calcareous earth
in the folution, and tincture of galls inftantly pro-
duced a colour as black as ink,

Exper. X. The water from which this pow-
der had been procured by the laft experiment,
being evaporated by a very gentle heat to dry-
nefs, depofited gradually a quantity of fine floccu-
culent matter, which being filtered and dried,
weighed four grains, This powder had an infipid
tafte, and being diffolved in diftilled water, was
found to be fulphat of lime,

We have therefore obtained from a wine gal-
lon of the Tewit Well water, the following {ub-
{tances.

Grains.

Of carbonat of iron 2%
Sulphat of lime 4

6%

Aérial fluids
Cubic inches.

Carbonic acid gas 16
Azotic gas 5
21

SECT,



SECT. 1V,

Of St. George's Spaw.

HIS water has an evident chalybeate tafte,
is clear and tranfparent, and fparkles a little
when poured into a glafs; a yellowith ochrey
earth is depofited on the bottom of the channel
over which it runs, and when the water in the
well remains undifturbed for a few days, fine
flocculent brownith clouds are {een floating in the
bafon, occafioned by the depofition of the iron on
the efcape of the carbonic acid.

At the temperature of 6o degrees, the {pecific
gravity of this water was found to be to that of
diftilled water as 1,00012 to 1,00000.

Experiment I. Six-drops of tin€ture of galls
being mixed with a wine-glafs full of this water,
the colour was almoft inftantly changed to a deep

purple
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purple. This tinture however produced fcarcely
any change of colour with water which had been
carried to Knarefbrough in a well corked bottle,
and which had ftood there twenty-four hours.

Exper. II. Pruffiat of pot-afh, on being mixed
with this water, produced a dark green colour,
and difengaged a great many bubbles. Thefe
experiments being repeated with water which had
been {lightly boiled, no more effect was produced
by thefe tefts than if diftilled water had been
ufed.

Exper. III. Tinfture of turnfole changed
the colour of the water evidently to a red, but

after ftanding fome hours, the mixture gradually
recovered its purple colour.

Exper. IV. Muriat of barytes produced an
evident turbidnefs.

Exper. V. Acid of fugar produced no fenfi-
ble effect.

From the three firft experiments it is evident
that this water contains iron, fufpended by a vo-
latile acid; the fourth fhows that it contains a
little fulphuric acid ; and though it would feem
from the fifth that there was no calcareous earth,

yet
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yet it will afterwards appear that fome of this
earth is prefent, but that its prefence is not indi-
cated by the acid of fugar, for the reafon given
in the analyfis of the Old Spaw, exper. 1v. and v.

Exper. VI. A quart of the water from which
the fubftances held in folution by the carbonic
acid had been feparated by boiling and filtration,
on being evaporated to about four ounces, depo- *
{ited a whitith, fcaly, flocculent matter, which
was fhown to be fulphat of lime, by muriat of
barytes and acid of fugar. The whole quantity
collected from a wine gallon of the water was
four grains and an half.

Exper. VII. The powder which was procu-
red from a wine gallon of the water by boiling
and filtration, weighed very near two grains,
which was found to be entirely carbonat of iron.

Exper. VIII. A wine gallon of this water
was found to contain 17 cubic.inches of elaftic
fluids, of which 13,5 were carbonic acid gas, and
3,§ azotic gas.

Hence it is evident that a wine gallon of St.
George’s Spaw water contains

[ Grains.

Of carbonat of iron 2 nearly.
Sulphat of lime 41
61

I Aérnal
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Attial Binds
Cubic Inches.

Carbonic acid gas 13%
Azotic gas 31
17

I have now given a faithful account of my ex-
periments on the waters moft generally ufed at
Harrogate, and I hope, a more accurate analyfis
of them than has yet been prefented to the public.
I thought it unnecefiary to repeat the account of
my experiments on the Crefcent Water in this
treatife, having lately publifhed a particular ac-
count of that water. There is a great variety
of waters at Harrogate, of which 1 have not yet
been able to make an accurate analyfis. Among
the fulphur waters in the bog above the village
of Low Harrogate, there are fome which are
itrongly impregnated with hepatic air, and which
contain a very {mall quantity of faline matter;
thefe I have found very ufeful external applica-
tions in fome cafes, where thofe which contained
more falt, occafioned great pain. In one of the
fulphur wells fituated in the bog, I have difco-
vered alum, and I fufpet falited clay, In a
chalebeate water near the road, and not far from
the Crefcent garden, the iron is diffolved by the
muriatic acid.

Sufficient
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Sufficient attention has not been paid to thefe
numerous waters, and many of them, though,
perhaps, capable of very ufeful application, have
not yet been ufed. I hope however, that I fhall
fhortly be able to lay the analyfis of them all be-
fore the public. We cannot reflet, without
aftonithment, on the different mineral ftrata with
which this place has been fo liberally endowed
by nature ; neither can we fufficiently admire the
wifdom of Providence, which, in the diftribu-
tion of its bounties, has enabled the inhabitants
of the moft barren and unfavourable {pots of
ground to draw a liberal fupply of the neceflaries

of life from other places, and to enjoy even its
luxuries in at leaft an equal degree with thofe of

richer countries.

The contents of a wine gallon of each of the
waters examined in this treatife, together with the
Crefcent Water may be feen at one view in the

following table.



¢ ‘med
§ | == | = z — — =il 5F | §T1 | T1000% _.umhoum._ 'S
S1 iy — S .~ — ae. ¢ ‘ ¢ ‘medg
£ v St |§L¢S1 | Y1000] PIO
s R il A S o T B S| G 91 | L1000 H.ﬁmw
< = o . 1318 AN
e Y 8 T — | ¥E& | S# LEx || g€1 | — | g% | TOOL ey
e .
— | = [sor| = | 55 s w6 | or [ssuof o | b | g [ eoon | 2o
A_ el 3 3
*INTL] *Epaf wrpaulem ] .E.._uuumﬂ *amiq .-muswna .HH: .-__._n.___"_.- “_...u-u_n____.._m_h_.__,_ .......“_nn ““ wm.“_.- 3 ;
....-—whuw u-,.n,."__n.__.aw ! -.mn_w__ﬂaw unnh“..n. ._...E...._.._ﬂn..au ﬁqn_m”udu ..&_.HBE ...q_h:_u_n :._M.EHI ) mn_ u:_-__.__q.”__.m._“ Y 5 ._h“u_m?.mhw WMHM%HE
4 ogadg | STINVN
“SUTEIE) ._ "SaYDUI JIgN7)

dTdV.L

"SA27000 2i0S0LILE] 3q7 Jo qova fo “uoyws autm v i ‘sjualuor aqr Juijigryxiy
\ 4




SECT. V.

Obfervations on the different permanently elaftrc
Slurds with which thefe waters are impreg-
nated,

THOUGH a confiderable quantity of azotic

gas may be procured from the mineral wa-
ters at Harrogate, yet this fubftance has efcaped
the attention of other chemifts who have attempt-
ed to analyze thofe waters, which was moft pro-
bably owing to the imperfect knowledge we have
had of the properties of this air, for it is only
lately that we have obtained any accurate notions
concerning it. Dr, Prieftley was the firft chemift
who made any experiments of confequence on
this fubftance, from which he concluded that it
was a compound of pure air and phlogifton. It

has, indeed, been long known, that common air
which
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which has for a certain time fupported combuftion
or refpiration, is no longer proper for thefe pur-
pofes; and this fact might lead this ingenious
philofopher to believe, that the pure air contain-
ed in the atmofphere was phlogifticated by thefe
procefles ; but it has been thown by M. Lavoifier,
and other French chemifts, that azotic gas is either
a fimple fubftance fui generis, or one whofe com-
ponent parts have not yet been difcovered ; that
when mechanically mixed with a certain portion
of oxygen gas, or pure vital air, it forms at-
mofpheric air, but when chemically combined
with a larger portion, it forms nitrous acid, and
when united with a certain proportion of hydro-
gen, or the bafe of inflammable air, it forms vo-
latile alkal.

As we cannot combine this fubftance with
water by agitation, we are at a lofs to know in
what manner nature forms this union. I have
attempted the following explanation, which to me
appears fatisfatory.

We know many fubftances, which, when fim-
ple, cannot be united with water, yet, when com-
bined with oxygen or pure vital air, readily unite
with it : for inftance, fulphur is little difpofed to
unite with water, and perhaps cannot be diffolved

in
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in it without the aid of fome other medium ; yet,
when faturated with oxygen, {o as to form fulphu-
ric acid, it attraéts water, and combines with it
very eagerly. We find, likewife, that though
azogic gas do not combine with water, yet when
azote is mixed with oxygen fo as to form at-
mofpheric air, water readily abforbs this com-
pound.

Now, fuppofing the water to abforb atmo-
fpheric air, (which we know it wiil,) how does
it happen that this air is not procured from it
inftead of azotic gas?

To explain this, let us firlt confider the chaly-
beate water. We know that iron is little difpofed
to unite with fixed air, or any other acid, unlefs
that metal be oxygenated;* but that it attraéls
oxygen very eagerly when prefented to it; this is
inftanced by the calcination of iron when moiften-
ed and expofed to the atmofphere. Now, it muft
follow, that if water contain fixed and atmolpheric
airy and runs over iron, that metal will attraét the
oxygen of the atmofpheric air, and thus becomne
more foluble by the fixed air, while the azotic
gas will be left loofely attached to the particles of

the

# See Kerr’s tranflation of Lavoifier's Elements, p, 200.
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the water, and ready to break out in the form of
bubbles.

This is the reafon why we feldom find oxygen
or atmofpheric air in chalybeate waters, which fact
was obferved by the celebrated Bergman,* though
the prefence of azotic gas, which I think is very
generally to be found in chalybeate waters, had
efcaped him, the nature of that elaftic fluid not
being fufficiently known in his time.

Before I attempt to explain the reafon why we
find azotic gas in the fulphurated waters, 1 fhall
premife a few obfervations on hepatic air, or ful-
phurated hydrogen gas.

Among feveral ingenious chemifts who have
attended to the nature of permanently elaftic
fluids, M. Gengembre was the firft who con-
fidered hepatic gas as a folution of fulphur in
inflammable air. Having introduced a quantity
of fulphur under a glafs jar filled with inflam-
mable air, and inverted over mercury, this philo-
fopher effected the folution of the fulphur by
means of a burning glafs ; and, upon examining
the air in the jar, he found that it pofifeffed all the
properties of hepatic gas ; it was foluble in wa-

ter,

* Phyfical and Chemical Effays, vol. 1, p. 2qq.
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ter, and communicated to it the peculiar fmell
which hepatic air 1s known to communicate to
water. This gas 1s procured in confiderable
quantity from hepar fulphuris, as well as pyrites,
by the affufion. of the different mineral acids.
Profeffor Bergman was of opinion that this gas
was entirely contained in the hepar, but M. Gen-
gembre’s experiments, as well as thofe related by
M. Fourcroy, in an ingenious memoir publifhed
in the Hiftoire de I’ Académie Royale des
Sciences for 1786, fhow that liver of fulphur pre-
pared by fufion, has no feetid odour while dry ;
that it acquires this in proportion as it imbibes
moifture; that the production of this gas is owing
to the decompofition of water; and that the acid
employed in obtaining it from dry hepar, is only
effetual in proportion to the water which it con-
tains. As neither {ulphur nor the alkali can fe-
parately decompofe water, this effect is fhown by
Mr. Fourcroy to be owing to the powerful attrac-
tion with which the alkali tends to unite with the
fulphur when converted into fulphuric acid. In
order to undergo this change, the fulphur muft
be combined with oxygen ; and when it is difpo-
fed by the alkali to this combination, it deprives
the water of one of its component parts, the
oxygen; and its inflammable gas being thus let

loofe, diffolves and carries with it a portion of
K the
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the fulphur. In proof of this, M. Fourcroy
obferves, that fulphuric acid is always found in
hepar, from which hepatic gas has been produ-
ced. Thus, when hepar is moiftened with wa-
ter, and a confiderable quantity of this gas is
obtained from it by diftillation, the refiduum is
found to contain a vitriolic falt; and if the liver
of fulphur, inftead of being only moiftened, be
diffolved in water, a large quantity of hepatic
gas will be obtained; and the refiduum will be a
vitriolic falt, without any mixture of fulphur, be-
caufe, in this cafe, the water converts the greateft
part of the fulphur into fulphuric acid, which
combines with the alkaline bafis of the hepar,
while the remainder of the fulphur is diffolved by
the inflammable air of the water, and forms he-
patic air, more properly, according to the new
nomenclature, called fulpburated bydrogen gas.

One of the properties of this gas, according
to M. Chaptal, * is to unite with the oxygen of
atmofpheric air, and form water, depofiting the
fulphur which it held in folution. Now, if we
fuppofe the water to be originally impregnated
with atmofpheric air, when it meets with the
hepatic air, this laft will unite with the oxygen,
and form the water, while azote will be left loofely

attached

* Elemens de Chimie, tome 1, p. 100.
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attached to the particles of the water, in the fame
manner as in the chalybeate fprings: but there
being a greater quantity of hepatic gas than will
faturate the oxygen of the atmofpheric air diffol-
ved by the water, the remainder retains its pecu-
liar properties, and gives the water its fulphu-
reous {mell,

The fulphur which is found depofited in the
channels through which the water runs, is depo-
fited by the inflammable air on its union with the
oxygen. The furface of the water of fome of
the wells which are much expofed to the air, as
well as that which is colleted in large open vel-
fels for baths, 1s covered with a pellicle of ful-
phur, which is depofited by the hepatic air, on
its union with the oxygen of the atmofpheric air
in contaét with the furface.

I thall next make a few obfervations concern-
ing the origin of the fulphurated hydrogen gas,
with which the waters at Harrogate are impreg-
nated, and to which they perhaps owe in a great
meafure, their property of curing various cuta-
neous difeafes.

This gas often derives its origin from the

decompofition of pyrites in the bowels of the
earth,
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earth,* where water being decompofed, its oxvgen
furms fulphuric acid with part of the fulphur,
while its hydrogen - dlﬂhlv.ng another portion of
the fulphur, forms hepatic air, and efcapes along
with certain waters, communicating to them pe-
culiar properties, Bur though there is pyrites in
the bog above the village, from which the ful-
phur waters undoubtedly {pring, and where they
are impregnated with hepatic air ; yet, fhould the
impregnation arife from this fource, we might,
perhaps, expect to meet with a confiderable
quantity of vitriolic falt in thefe waters, very
little of which is however found in any of them;
and I think it more probable that the fulphurated
hydrogen gas with which thefe waters are im-
pregnated, may derive its origin from another
fource,

The four fulphur fprings at the village evi-
dently take their rife from the bog which is three
or four hundred yards above them ; from thence
the water feems to be filtered under ground be-
tween ftrata of fhale, and {prings up perfectly
tranfparent, forming the four fulphur wells now
generally reforted to. This bog has been formed
by the rotting of wood, and the earth of the rot-
ten wood which is every where diftinguifhable

on

# See Elémens de Chimie de Chaptal, tome 1. p. 100,



HARROGATE WATER. 79

on digging, is, in many places, four or five feet
in thicknefs, having a ftratum of clay and gravel
every where under it. Now, we know, that one
of the greateft fources of the formation of fulphur
is the decompofition of vegetables: M. Chaptal
fpeaking of theorigin of this fubftance, fays, « ilfe
préfente prefque partout ot 1l y a décompofition
vegetale ;” * and it 1s likewile well known that
hydrogen, which forms a confiderable part of
vegetable bodies, is continuaily efcaping from
bogs and ponds during the decompofition of
vegetables; this hydrogen gas diffolving a por-
tion of the fulphur, will be converted into hepatic
air, and impregnate the water it meets with,
giving it peculiar properties.

Whether nature really ufe either of thefe
methods for impregnating thofe waters with
hapatic air, I cannot prefume to fay. The in-
flammable air may likewife, perhaps, originate
in another manner, befides efcaping naturally
during the decompofition of vegetable fubftances,
of which it forms a part.

It is now well known that the greateft part of
the vegetable fibre confifts of charcoal. The

carbonic acid floating in the atmofphere, or dif-
folved

# Elémens de Chimie, tome 1. p. 8o.
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folved in water is abforbed by plants, and being
decompofed by the vegetable powers, its bafe,
the charcoal, appears to form the vegetable fibre,
while the oxygen is exhaled from the plant: * ic
is by no means unlikely, that on the diffolution of
the vegetable, nature may again from this bafe,
form carbonic acid, which may be done by the
decompolition of water in contaét with the putre-
fying vegetable; the oxygen of the water will
unite with the charcoal which compofed the vege-
table fibre to form carbonic acid, while the hy-
drogen diffolving a portion of fulphur which is
found in fuch plenty here, will form hepatic air.,

That hepatic air is produced by the putrefac-
tion of wood, is the opinion of the learned Dr.
Watfon. In a paper inferted in the Philofo-
phical Tranfactions, he fays, “I have been told,
that, on breaking into an old coal work, in which
a confiderable quantity of wood had been left
rotting for a long time, there iffued out a great
quantity of water, {melling like Harrogate water,
and leaving, as that water does, a white fcum on
the earth over which it paffed. On opening a
well of commeon water, in which there was found
a log of rotten wood, an obfervant phyfician
affured me, that he had perceived a ftrong and

diftinct

# Elémens de Chirffic de Chaptal, tome 3. p. go.
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diftin& fmell of Harrogate water. Dr. Darwin,
in his ingenious account of an artificial {pring of
water, publifhed in the firft part of the Lxxvth
volume of the Philofophical Tranfations, men-
tions his having perceived a flight fulphureous
tafte and fmell in the water of a well which had
been funk in a black, loofe, moift earth, which
appeared to have been lately a morafs, but which
is now covered with houfes built upon piles.. In
the bog or morafs above mentioned (at Harro-
gate) there is great plenty of fulphureous water,
which {eems to fpring from the earth of the rot-
ten wood, of which that bog confifts,”

If, by thefe obfervations, I have not been able
to throw much light on the method which nature
ufes for impregnating thefe waters with hepatic
air ; I hope they may not be altogether ufelefs,
but may afford a hint which may be farther pur-
fued by fome ingenious perfon, who, by dili-
gent obfervation and attention may be let into
the fecret, and deteét nature in the act.

PART
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heat and activity ; without which our blood would
foon become a black ftagnant mafs; and life would
foon ftop. It is now known that only a part of
atmofpheric air is neceffary for refpiration. The
atmofphere of our planet, confifts in general of
about three-fourths of an air, which, of itfelf, is
perfectly unfit for refpiration, viz. the azotic gas,
and one-fourth of pure or eminently refpirable
air, in which an animal immerfed will live much
longer than in common air: befides thefe two
fluids, the atmofphere contains a fmall portion of
various gafes, and fubftances capable of being
diffolved in them. Thefe proportions, though,
perhaps fufficiently exact, when the general ftate
of the whole atmofphere is confidered, are very
different in different places, and in the fame place
at different times. Combuttion, putrefaétion; and
the breathing of animals are procefles which are
continually diminifhing the quantity of oxygen or
vital air in the atmofiphere, and confequently, if
the wife author of nature had not provided for its
continual reproduction by the decompofition of
water by vegetables, and perhaps other means, it
would probably foon become too impure to fup-
port life. But vegetables abforb water and de-
compofe it, and taking the inflammable air or
hydrogen gas for their nourithment, breathe out

L the
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the oxygen in a very pure ftate,* which is received
into the lungs of animals, gives them their heat,
and communicates a red colour to their blood.

From what has been faid, it is evident, that in
large and populous cities, where combuftion and
refpiration are continually performed on a large
fcale, the air muft be much lefs pure than in the
country, where there are few of thefe caufes to
contaminate the atmofphere, and where vegeta-
tion is continually tending to render it more pure;
and were it not for the winds which agitate this
element, and continually occafion its change of
place, the air of large towns would probably be-
come foon unfit for refpiration. Hence proceeds,
in a great meafure, the rofy bloom found in the
rural cottage, which we in vain look for in the

ftately

* It has been an univerfal obfervation, that thofe
countries abounding with large forefls, are fubjeét to
violent degrees of cold; but that, as the ground be-
comes cleared of wood, and the bogs drained, the tem-
perature of the climate becomes more mild. Among
other caufes, may not the decompofition of water by
vegetables contribute greatly to the produttion of this
cold? The converfion of fo large a quantity of oxygen
into the ftate of gas by extenfive forefts, fed by nu-
merous pools of water, muft occafion the abforbtion of
a great quantity of heat which becomes latent in the
oxygen gas, and preferves it in its elaftic {tate.
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ftately palace or the fplendid drawing-room.
Hence the propriety of the following advice of
the Afculapian bard.

Ye who amid the fev'rilli world would wear
A body free of pain, of cares a mind ;

Fly the rank city, fhun it tarbid akr;
Breathe not the chaos of ercrnal fmoke

And volatile corroption, from the dead,

The dying, fick ning; and the living waorld
Exhaled, to fally heaven's tranfparent dome
With dim mortality.

SWhile yet you breathe, away; the rural wilds

Iuvite; the mountains call you, and the ”I""’i.

The woods; the fircams, and each ambrofial biceze
That fans the ever undulating fky,

Armfrong on Health, boek 1.

No place in the kingdom can boaft of a better
or purer air than Harrogate; almoft every perfon,
on coming here, experiences its lively, bracing,
exhilarating power. Situated at nearly an equal
diftance between the eaftern and weftern fhores,
and at a great height above the level of the fea,
it experiences the winds from which ever part they
blow ; the air never ftagnates, but circulates freely,
not interrupted by wood, or rendered humid by
ftagnant water. Its high fituation likewife renders

its air much more pure ; the atmofphere being
found to contain a larger portion of oxygen upon

the tops of mountains than in the vallies.*

# See Chaptal’s Elémens de Chimie, alfo Annales
de Chimie, tome 4, p. 88. where M. Fourcroy obferves,
“ Parmi les différentes clafles des animaux, les oifeaux
vivans dans un air plus plur, en recevant une plug
gyande quantité dans les organes plus étendus.”
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The number and variety of the mineral waters
is fuch, and the air fo falubrious, that if proper
diretions be followed, there are, I think, few
chronic difeafes which are not likely to be relieved
by a vilitto this place, -

Among the advantages we muft not forget the
fociability of the company, and the number of
pleafing and delightful fcenes with which this
country abounds ;* in the lively converfation of
the former, the valetudinarian forgets his weak-
nefs, and in the contemplation of the latter, the
gloomy hypochondriac no longer remembers the
anxious cares which have diftracted his mind and
troubled his repofe,

I pext proceed to make a few obfervations’ on
the medicinal virtues of the different waters, and
{hall begin with the chalybeates,

Iron is the only metal which feems naturally
friendly to the animal body; it is the only one
which contains nothing hurtful, and whofe effeéts
need not be dreaded ; it bears fuch analogy to

organic

* With regard ta the public amufements, natural
guriofities, agreeable rides, and pleafing ‘profpeéls in
the neighbourhood of Harrogate, fee Hargrove's
li:ﬂnry pf Knareihuruugh and Harrpgatq.
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organic bodies, that it feems to make a part of
them, and frequently, if not conftantly derives its
origin from the animal and vegetable powers; for,
as M. Fourcroy obferves, plants raifed in pure
water contain it, and it may be extrafted from
their athes.*

T his opinion concerning the origin of iron is
not a little ftrengthened by fome curious falts
which were lately mentioned to me by the Count
de la Tour du Pin, an ingenious chemift and
philofopher. He obferves, that the analyfis of
the egg, till by the effect of incubation, life be-
comes. developed, affords not the leaft veftige of
that metal ; but as foon as the animal exifts, al-
though it has been perfectly thut up, and has had
no external communication, the analyfis difcovers
a particle of iron which is artracted by the
magnet.§

The

* Elemens d’Hiftoire Naturelle et de Chimie, tome 4.
Morfe in his American Geography in the account of
New Jerfey, p. 289, has the following curious note.
 Some perfons will be furprized at my faying that
pre grows, but that it does in faét grow is well known

to many curious naturalifts, who haye carefully ob-
ferved it.”

§ I fhall here infert an extraét of a letter which I
geceived from this ingenious philofopher on this
' fub-
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The effects of iron upon the animal economy
are {ufficiently numerous. It ffimulates the fibres
of the ftomach, and other abdominal vifcera, and
augments the tone of all the mufcular fibres,
ftrengthens the nerves, and gives the weakened
{fyftem a remarkable energy and vigour, It in-
creafes the ftrength of the pulfe, and the pale
emaciated countenance, from its ufe, aflumes a
healthy, florid colour. It eafily paffes into the
circulation,and combines with the bload, to which
it gives denfity, confiftence and colour. Like
aftringents, it braces the fibres, and increafes their
tone; and is preferable to other remedies of this
clafs, on account of the greater certainty and du-
rability of its effects; on thefe accounts, it is pro-
per, in all cafes, where the fibres of the vifcera,

of

fubjeét, * Ce que je vous ai dit de | ’oeuf, étoit relatif
a la formation du fer, qui paroit réfulter également de
la vie animale et de la végétale. L’ analife de I'cenf,
jufqu’a ce que par 1" effeét de I’ incubation la vie y foit
developpée, ne donne pas veflige de fer; au contraire,
des que I'animal exifte, quoique renfermé et n’ayant
point eu de communication extérieure, 1’analife laiffe
apercevoir un atome de fer, devenu attirable par I’ effet
de |’operation. Quand aux végétaux, examinez,’
lorfque vous en aurez I’ occafion, les cendres réfultant
de la combuition des Tourbes, et vous les trouverez,
{ans exception, attirables au barean.”
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of the mufcles, or of the nerves (if this laft ex-
preffion be allowed) are relaxed, and have their
action weakened ; and in all cafes where the fluids,
and particularly the blood, have not proper con-
fiftence, but are too watery. Moft of the good
effetts above-mentioned mult have been obferved
by thofe who have had occafion to employ this
remedy in difeafes of debility: the great Boer-
haave obferves, that no remedies, either animal
or vegetable; no diet; no regimen can produce
the effeéts which are in thefe cafes accomplifhed
by iron. Indeed the effets which we fee every
day produced by it, cannot be explained merely
on the ftimulant or tonic power which it is thought
to poffefs in common with 2 number of remedies
of that clafs. 1t feems to act a much greater part
in the animal economy.

According to M. Chaptal, the red particles of
the blood feem to confilt entirely of iron, dnd
there does not exift a particle of this metal in the
coagulable lymph which has been well wafhed
and freed from the red particles;* but it is well
known that the blood acquires its red colour from
its expofure to the air in the lungs, from which
nothing but oxygen is abforbed ; it feems proba-
ble, therefore, that the red particles of the blood

confift
* Elemens de Chimie de Chaptal, tome g, p. 291.
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confift of particles of iron, calcined by oxygen of
pure vital air, and reduced to the ftate of red
oxyd of iron.

Hence it appears, that chalybeates will not
only increafe the quantity of red particles in the
blood on which the ftimulant and tonic powers
of that fluid, moft probably, in a great meafure
depend, but will enable it to decompofea larger
quantity of oxygen which is received by the lungs
in refpiration, and thus occafion a greater evolu-
tion of heat, and will produce the fame effeét
upon the fyftem, as if a much purer atmofphere
had been breathed for fome time. It is perhaps
probable, that even a change to a purer air will
not, in fome cafes, produce the defired effeét,
without the adminiftration of chalybeates at the
fame time.

In fupport of this theory may be adduced the
beautiful experiments of M. Menghini, publifhed
in the Memoirs of the Inftitutes of Boulogne,
which fhow that the blood of perfons who have
made ufe of iron for fome time, is much more
coloured and florid than it is naturally.

With regard to the various preparations of
iron, thofe feem beft calculated to anfiver the pur-
pofe
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pofe which are moft certainly conveyed into the
blood, and moft ealily converted into the ftate of
an oxyd. Of thefe, iron diffolved by fixed air -
feems preferable, for though the falts formed by
the union of that metal with the different mineral
acids may pafs into the blood moft eafily, and in
the greatelt quantity, yet they are decompoefed
with more difficulty than the carbonat of iron; and
confequently the iron is not {o eafily oxygenated ;
and with refpect to quantity, experience fhows
us, that [mall dofes of iron produce better effets
than large ones: concerning this fadt, I am happy
to corroborate my own experience by an appeal
to the obfervation of Dr. Cullen, who, in his lec-
tures on the Materia Medica, obferves that, ¢ in
all cafes of laxity and debility, and in obftruétions
and {lownefs proceeding from thefe caufes, iron
is employed, though other fimple aftringents
might alfo anfwer the effet. Here we ought to
beware of too fudden an aftrition, which might
be attended with bad confequences; and there-
fore in exhibiting it in thefe cafes, we fhould give
it in fmall dofes, and truft to length of time for a
cure; and by this means we fhall avoid thofe in-
conveniencies of which phyficians often complain
in their preparations of iron. Mineral waters
often produce cures, which we in vain attempt to
perform by the combinations in our fhops, even

M although
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although thefe waters contain nothing but iron.
This is manifeltly owing to the weaknefs of the
“¢lofe; in proof of which we find, that the ftrongly
impregnated waters feldom anfwer fo well as
thofe weak ones we commonly reject.”

The chalybeate waters at Harrogate feem well
calculated to anfwer moft of the ends for which
chalybeates are in general given; and though the
quantity of iron which they contain is but fmall,
yet it is equal to the quantity contained in fome
of the celebrated German waters ; and experienge
fhows that it produces the happieft effeéts. The
mineral {pirit or fixed air, by which this metal 1s
held in folution, fhould by no means pafs un-
noticed, as it is an agent poffefling no fmall power
over the human frame, and if properly employed,
becomes one of the moft ufeful remedies. Pure
water impregnated with this elaftic fluid, acquires’a
out brifknefs and poignancy; {parkles when poured
of one glafs into another, and when taken into the
ftomach, wonderfully exhilarates the fpirits, even
fometimes to a degree of intoxication. To this
principle, mineral waters owe their aftivity ; it is
this fluid which holds fome of their moft powerful
ingredients in folution, and enables them to per-
vade the remoteft recefles of the human frame,
and fubdue fome of the moft obftinate difeafes.

The
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The chalybeate waters at Harrogate, itis true, do
not contain fo much of this elaflic fluid as fome
other mineral waters, yet they feem to contain it
in fufficient quantity to produce allthe good effeéts
expected from aérated chalybeate waters, without
occafioning fome of the bad ones.

Whether the azotic gas contained in thefc wa-
ters poffefs any peculiar medicinal powers, I can-
not fay ; for I know of no experiments that have
been made, which would warrant us in concluding
either that it does, or does not. By reafoning
alone we might be led to think, (and the induftry
of philofophers may perhaps fhortly prove) that
this elaftic fluid, which is more abundant in nature
than any other, and which has been lately fhown
to form a principal conftituent part of nitrous acid
and volatile alkali, pofiefles no ignoble place in
the animal economy. From the experiments of
Dr. Prieftley,* it appears that a quantity of azote
or phlogifticated air 1s fubtracted from the atmo-
fphere, and taken into the blood by the aftion of
refpiration ; and we know that this fubftance
exifts in great plenty in the animal body, forming
a great part of the volatile alkali, which is con-

tained 1n all animals ; 1t is by no means improba-
ble,

% See Journal de Phyfique, tome 39, Novembre 1791.
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verty and laborious life, when he beholds fo
many illuftrious victims daily fuffering worie than
death, upon the down of indolence. The parti-
cular fymptoms which accompany thefe difeafes
are {o well defcribed by Whytt, Tiffot, and other
eminent writers, that I fhall content myfelf with
mentioning a few of the moit ebvious. I hope
my readers will pardon me, if I pay more parti-
cular attention to this fubject than it may feem
to fome of them to delerve; thofe who have
been the victims of this clafs of difeafes, take a
pleafure in relating their ills ; and it is always a
confolation to fellow-fufferers to hear them.

The ftate of a perfon’s mind labouring under
thefe difeafes, 1s diftinguithed by many, or pete
haps all the following circumftances ; a languor,
liftlefsnefs, and want of refolution with refpeét to
all undertakings ; a difpofition to ferioufnefs and
fadnefs, and an apprehenfion of the worft with
regard to future events, and confequently upon the
{lighteft grounds, an apprehenfion of great evil,
Such perfons are particularly attentive to the ftate
of their own health, and to every fmall change of
feeling in their bodies; and from any unufual
fenfation, perhaps of the flighteft kind, they ap-
prehend great danger, and even death itfelf; and
with regard to all thefg feelings and apprehenfions,

there
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there is commonly the moft obftinate belief and
perfuafion.* Delicate conftitutions, endued with
exquifite fenfibility are chiefly the victims of ner-
vous diforders ; hence we frequently view with
infinite concern, the fex formed to foften and
polifh our manners, in.whofe company we forget
our natural rudenefs, and who communicate to
us the focial affections, a prey to the bittereft
anguifh, and the moft brooding melancholy.
Every temperament and every conftitution is
liable to be afflicted with difeafes peculiar to itfelf.
Narrow and confined minds are feldom affliéted
with thefe diforders ; fhut up in a fmall circle of
ideas, they are only occupied with the wants of the
moment ; but melancholy loves to vent her fury
on fuperior intelleéts, born to enlighten their kind,
or to prefide over the fate of empires.t Nature
has beftowed her gifts with greater equality than
is generally imagined ; to fome fhe diftributes en-
lightened underftandings, and calls them from ob-
fcurity to the firft dignities ; but fhe makes them
pay dearly for her kindnefs, by devouring in-
quietude and painful fenfibility ; while fhe permits
the foul on which fhe has beftowed lefs pains, to
enjoy calmly the various viciffitudes of life.

If

# Cullen’s Firft Lines,  + See Avis aux buveurs
d’eaux minérales affligés de maux de nerfs,
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If it be difficult entirely to eradicate thefe com-
plaints, it is certainly poffible to point out proper
methods for preventing them, and to fix a boun-
dary to their ravages. They almoft ail depend
on debility, and are induced by every caufe that
can relax or weaken the habit, fuch as intempe-
rance, a fedentary life, and too clole application
to ftudy or bufinefs ; the ufe of coffee, tea, to-
bacco, and fpirituous liquors; but perhaps the
moft common caufe, and the effeés of which are
the moft difficult to remove, is to be looked for
in the mind.

The pafiions and emotions of the foul, when
exercifed with moderation, and kept within pro-
per bounds, are the fources of life and activity.
Without thefe precious affections we fhould be
reduced to a kind of vegetation, equally removed
from pleafure and from pain. For want of thefe
elaftic fprings, the animal {pirits would lofe their
regularity and play; life would become a lethar-
gic fleep, and we fhould fall into indifference and
languor.

If then the paffions be fo neceffary to the fup-
port of the health of the body, when in a proper
degree ; can we expect, that when they are inor-
dinate and exceflive, we fhall efcape with impu-

nity ?
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nity ? Tumultuous paflionsare like torrents which
overflow their bounds, and overturn every thing
before them ; and mournful experience convinces
us, that diforders communicated to the mind
likewife affect the body ; we ought therefore to be
particularly on our guard againt the paffions,

¥ *Tls the great nre of life to mapage well
® The telilels mind."”

It is particularly in their infancy, if we may fo
call it, that we cught to be upon our guard againft
their feduction; they are then foothing and infi-
dious; but if we fuffer them to gain ftrength, and
eftablith their empire, reafon obfcured and over-
come, refts in a fhameful dependence on the
fenfes ; her light becomes too faint to be feen,
and her voice too feeble to be heard ; and the
foul hurried on by an impulfe to which no obftacle
has been prefented, communicates to the body
its languor and debility. Next to rthe regulation
of the paffions, exercife in the open air, and agree-
able amufements promife the moft relief. At
Harrogate the keennefs and purity of the air, the
agreeable mixture of company, and the number
of pleafant rides in the neighbourhood are ad-
mirably adapted to the cure of thefe difeafes; when
we add to thefe the bracing powers of the chaly-
beate waters, | think there are but few hypochon-

driacs
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driacs who will not receive benefit from the place,
if proper directions have been followed for a fuit-
able time. 'The minds of perfons labouring un-
der thefe difeafes, ought always to be kept in a
ftate of tranquillity, or agreeably amufed ; fuch
perfons fhould-never remain alone, and brood
over their ills ; but thould take as much exercife
in the open air as they can conveniently, not
alone, but in the company of a cheerful compa-
nion, whofe converfation can foothe their griefs,
and make them forget their melancholy. Exer-
cife ought always at firft to be very gentle, and
increafed as the patient can bear it, and he ought,
as much as poffible, to avoid expofing himfelf to
the hot rays of the fun. Such patients may, with
advantage, ““ mix in the {prightly dance,” taking
particular care however to avoid fatigue; they
fhould live temperately, but not too abftemioufly,
indulging themfelves with a glafs of generous
wine ; but guarding againft the leaft excefs, as
againft the moft fatal poifon.  Such patients for
their cure, fhould depend chiefly on the ufe of the
Chalybeate Waters ; in order to prevent coftive-
nefs, a little of the Sulphur Water may now and
then be taken. In fome nervous cafes, I have
feen the Crefcent Water produce very good
effets. It will {carcely be neceflary to obferve,
that the warm bath, fo eminently ufeful in cuta-

N neous
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neous complaints, would in moft nervous difor-
ders, prove prejudicial ; on the contrary, the cold
bath, when properly ufed, by its bracing powers,
promifes the beft effeéts. There are fome hypo-
chondriac cafes however, accompanied with cof-
tivenefs, and where the melancholic temperament
is ftrongly marked, in which the warm bath may
be ufed with advantage.

I fhall conclude my obfervations on nervous
complaints, with a few extracts from Dr. Cullen,
who, in his Firft Lines of the Praétice of Phyfic,
has treated thefe difeafes with his ufual fagacity.

¢ The management of the mind in hypochon-
driacs, is often nice and difficult, The firm per-
fuafion that generally prevails in fuch patients,
does not allow their feelings to be treated as ima-
ginary, nor their apprehenfion of danger to be
confidered as groundlefs, though the phyfician
may be perfuaded that it is the cafe in both re-
{pects. Such patients, therefore, are not to be
treated, either by raillery or reafoning,.

As it is the nature of man to indulge every
prefent emotion, fo the hypochondriac cherifhes
his fears, and, attentive to every feeling, finds in
trifles light as air a {trong confirmation of his ap-

prehenfions.
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prehenfions. His cure therefore depends efpe-
cially upon the interruption of his attention, or
upon its being diverted to other objects than his
own feelings.

Whatever averfion to application of any kind
may appear in hypochondriacs, there is nothing
more pernicious to them than abfolute idlenefs,
or a vacancy from all earneft purfuits. Itis owing
to wealth admitting of indolence, and leading to
the purfuit of tranficory and unfatisfying amufe-
ments, or ta that of exhaufting pleafures only, that
the prefent times exhibit to us fo many inftances
of hypochondriacifm.

The occupations of bufinefs {uitable to their
circumftances and fituation in life, if neither at-
tended with emotion, anxicty, nor fatigue, are
always to be admitted and perfifted in by hypo-
chondriacs. But occupations upon which a man’s
fortune depends, and which are always, therefore,
objetts of anxiety to melancholic men ; and more
particularly where fuch occupations are expofed
to accidental interruptions, difappointments, and
failures ; it 1s from thefe that the hypochondriac
1s certainly to be withdrawn.”

I have
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I have obferved before, that in all cales of re-
laxed folids, the chalybeate waters may be ufed
with advantage. The fymptoms indicating a re-
laxation of the folids are fuch as muft evidently
refult from an impaired and debilitated {tate and
action of the feveral organs and funétions of the
body. From a weakened ftate of the ftomach
and firflt paffages, proceed, lofs of appetite, indi-
geftion, flatulencies, heart-burn, and acid eructa-
tions. Irom a debilitated action of the circulat-
ing powers of the heart and vafcular fyftem, arife
a languid circulation, an increafed fecretion and
impeded abforption ; whence proceed palpitations
of the heart, fhortnefs of breath, a general indo-
lence and wearinefs, obftruétions, fluor albus, he-
morrhagies, a bloated countenance, and dropfical
fwellings.* Whenever a number of thefe fymp-
toms occur, {o as to indicate a relaxed ftate of the

{yftem, recourfe may be had to the chalybeate
waters,

It may perhaps be proper here to make a few
obfervations onfome complaints which for feve-
ral years have been the fubjets of my atten-
tion, I mean female complaints, which, though
no doubt frequently depending upon relaxation,

have

# See Smith’s Formulz.
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have not always been ranked under this clafs ; viz.
cafes where the natural difcharge has been ob-
ftruéted, or immoderately increafed. In the
former inftance, when the patient is affected with
fluggithnefs, laffitude and debility, and with va-
rious fymptoms of indigeftion ; where the face
Jofes its fine florid colour, and becomes pale and
flaccid ; where the breathing 1s much hurried by
quick motion ; where the heart is liable to palpi-
tation, and the patientis fubjet to fainting ; when
thefe fymptoms are attended with head-ach and
pain in the back, there can be little doubt that the
{uppreflion depends upon a general laxity or weak-
nefs of the conftitution; and in fuch cafes, 1
fhould feldom hefitate in advifing the chalybeate
waters, which often produce wonderful effeéts by
their ftrengthening power, which reftores the tone
and vigour of the languid veflels, and enables them
to overcome the obftruction,

With regard to the oppofite difeafe, the immo-
derate flow of the menfes, I think that this gene-
rally, if not always depends upon relaxation. I
know there have not been wanting men of great
name and high refpeétability, who have maintained
that this difeafe arifes generally from the too great
action of the fyftem, depending upon an inflam-
matory difpofition, If fuch a ftate fhould ac-

company
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company the difeafe, chalybeates would be hurt-
ful, as having a tendency to increafe that ftate:
a profufe difcharge, however, depending upon
this inflammatory ftate, cannot continue long;
for by weakening the fyftem, it muft either cure
itfelf, or induce a contrary ftate. But when we
confider the conftitution of the patients generally
fubject to fuch profufe difcharges, and the {fymp-
toms attending; their debilitated {yftems, and
pale and fickly habits, we can have but lictle
doubt that the difeafe in by far the greater num-
ber of inftances, depends upon relaxation, and that
chalybeates may not only be ufed with fafety, but
by improving the ftate of the blood, will be
found the beft remedies. There is another dif-
eafe, analagous to the laft mentioned, viz. the
fluor albus, which generally happens to thofe
who are fubject to an immoderate flow. The
various circumftances accompanying this difeafe,
can leave little doubt that it depends on a laxity
of the uterine veflels, and an impoverifhed ftate
of the blood. The fame mode of cure muft
therefore be attempted, and in this cafe chaly-
beates may perhaps be ufed with lefs fear, and a
greater profpect of fuccefs,

In many inftances fterility has been removed

by the ufe of the chalybeate waters at Harrogate,
and
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In bilious complaints, and in _fome fages of con-
fumption, chalybeates may be employed with ad-
vantage ; but the Crefcent Water feems more
peculiarly fuited to fuch complaints, than the
fimple chalybeate waters, on account of the falt it
contains, which will in fome meafure counteraét
the ftimulant operation of the iron; and perhaps
this compound may poflefs medicinal properties
different from what the ingredients do in their
feparate ftate, as is the cafe in other inftances.
I have feen confumptive complaints much re-
lieved, and fome cured by the ufe of the Crefcent
Water. It may however be queftioned, how far
thefe waters may be ufed with fafety in incipient
tubercles of the lungs; which, if negletted in the
beginning, frequently terminate in confumption.
This is a queftion to which I confefs I cannot give
a decifive anfwer from my own obfervation; but
the bad fuccefs which has hitherto attended
the feveral remedies adminiftered in fuch cafes,
admonifhes us to adopt other modesof treatment.
I thall here prefent the reader with the fentiments
of Dr. A. Fothergill on this fubject. ¢« A mi-
neral water,” fays he, © which poflefies the power
of pervading the lymphatic {fyftem, and of difbur-
thening the lymphatic glands in remote parts of
the body, by promoting an increafed fecretion
from the inteftinal glands, and that without heat-

Ing
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ing or weakening the frame, feems of all others
the moft likely to anfwer the intention ; the {mall
portion of iron contained in the water, need not
be dreaded on accountof its fuppofed beating qua-
lity, which is effectually obviated by a portion of
cooling falts fufficiently diluted.” The Crefcent
Water poffeffes thefe properties in an eminent
degree.

But though, in cafes where the {olids are re-
laxed, and the fyltem weakened, chalybeates may
be employed with the greateft advantage ; yet we
fhould carefuily guard againft their ufe in cafes
direCtly oppofite ; where a plethoric or vigorous
ftate of the fyltem prevails, where the vefiels are
full of blood, and where there is a tendency to any
inflammatory difeafe; becaufe chalybeates would
increafe that ftate, and confequently bring on
difeafes which depended upon it, if fuch were
not already prefent. But though in thefe cafes
chalybeates be improper, Harrogate affords a fafe
and eafy remedy in the Sulphur Water, which,
by its cooling purgative qualities, will effectually
take off the plethoric ftate,

I fhall next make a few obfervations on the

difeafes in which the Sulphur Water is ufeful.
O The
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The falts with which this water is impregnated,
render it a mild purgative; it paffes off very
quickly and eafily, feldom occafioning the leaft
pain in the bowels; hence it may be ufed either
.as a powerful evacuant, or a gentle laxative, Its
impregnation with hepatic air, renders it one of
the moft powerful remedies in feveral difeafes of
the {kin ; its mode of action in thefe difeafes has
not been accounted for in a fausfactory manner,
but experience confirms its ufe. The faline fub-
ftances which 1t contains may contribute to'the
cure of cutaneous difeales, both by promoting
peripiration when the water is taken internally,
and by ftimulating the cutaneous vefiels, when it
is ufed externally; but I am inclined to think
that the hepatic air afts a principal part in the
cure of thefe complaints, for I have known com-
mon water 1mpregnated with hepatic air produce
powerful effects in fome herpetic cafes, in which
the Sulphur Water at Harrogate had been for-
merly ufed with fuccefs, but to which the patients
could not then conveniently have recourfe.

The Sulphur Water fpeedily and eafily carries
off the effects of intemperance, as is experienced
every year. Thofe who have {pent the winter in
feftivity, come to Harrogate with a conftitution
loaded with impurities, and heated by repeated

de-
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debauches ; but the ufe of the Sulphur Water for
fome time, as a purgative, or gentle laxative, not
only cleanfes the firlt paflages, but purifies the
blood, opens the pores of the fkin, and promotes
perfpiration, and fuch patients though they come
heavy and loaded, their appetites gone, and their
nerves unftrung; generally return alert, their
{pirits lively, and appetites good.

The Sulphur Water may be ufed with advan-
tage by perfons predifpofed to apoplexy; and if
properly adminiitered, it will be found one of the
beft preventives of that dreadful difeafe ; itis only
as a preventive that this water can be ufed; for
when the difeafe is prefent, very different me-
thods muft be tried.

The external figns of predifpofition to apo-
plexy, are, a large head, fhort neck, corpulency,
a full habit, and generally a red turgid counte-
nance. When a perfon of this form and habit
has led a life of indolence and inadlivity, has in-
dulged himfelf in a full diet and frequent intoxi-
cations, and 1s advanced 1n years, he {till becomes
more fubject to attacks of this difeafe, * and
more efpecially if he be of a coftive habit.

When
* Caullen’s Firft Lines, vol, g, p. 128.
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When apoplexy does not prove fuddenly fatal,
it is fometimes preceded by a fwimming in the
head, giddinels, head-ach, numbnefs in thie arms
or legs, drowfinefs, falfe or confufed vifion, ring-
ing of the ears, a more than ufual fullnefs in the
face and neck, incoherent fpeech, and frequent
attacks of incubus. A hzmorrhage from the
nofe, particularly in the decline of life, and where
a perfon has not been accuftomed to it before, 1s
often a certain prelude to the difeafe, *

From the feveral fymptoms preceding an apo-
plectic fit, it would appear, that in many cafes, a
fullnefs of blood, and an overdiftenfion of the
blood vefiels of the head in particular, are to be
reckoned among the caufes which produce ie. It
is therefore probable, that a fteady perfeverance
in a courfe of low diet, confifting chiefly of milk
and mild farinaceous vegetables, hegun early in
life, and an attention to the ufe of conftant exer-
cife might prevent this dangerous difeale, even
in thofe who were, from their form and habit pre-
difpofed to it. But in perfons who are advanced
in life before they think of taking precautions,
and are at the fame time of a corpulent habir,
which generally fuppofes their having been ac-

cuftomed

* Cullen’s Firft Lines, vol. 3, p. 129, and Walker's
Ellay on the Harrogate Water, p. 117,
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tuftomed to full living, it might not be fafe t
put them upona low diet, and it may be enough
that their diet be rendered more moderate than
ufual, efpecially with refpect to animal food, and
that at fupper, fuch food fhould be abftained from
altogether. *

Evacuations by ftool certainly contribute to
relieve the plethoric ftate of the wveflels of the
head; and upon an appearance of any unufual
turgefcence in thele, purging will be very pro-
perly employed; and confequently the Sulphur
Water may be ufed with advantage ; but when
no {uch turgefcence appears, the frequent repeti-
tion of purging might weaken the body too
much; and for preventing apoplexy, it will for
the moft part be enough to drink the water in
fuch a manner as to keep the body regular and
rather open. This caution is the more neceflary,
as inftances are not wanting of perfons predifpo-
fed to apoplexy, having a fit brought on by the
too free ufe of the Sulphur Water.

Patients of this clafs ought to be cauticus
with refpect to the warm bath; the rarifaction
it occafions, has been known to excite in the full
and plethoric, a fit of apoplexy immediately after

com-
# Cullen’s Firft Lines, vol. 3, p. 156.
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coming out of the bath. * Cold bathing, by tend-
ing to propell the blood into the internal parts,
and particularly into the head, cannot be ufed
without rifk of danger by perfons predifpofed to

apoplexy.

By much the greater number of patients who
refort to Harrogate, are thofe afflicted with erup-
tions on the fkin, and the relief experienced in
the moft obftinate cafes of this kind from the ufe
of the Sulphur Water is aftonithing. T his water
was for a long time thought too offenfive, or too
dangerous to be taken internally ; and therefore
was at firft only ufed as a bath or wafth in difeafes
qf the fkin, many of which it annually cured by
this mode of application only; but when, in time,
it came to be ufed internally alfo, its efficacy in
removing thofe difeafes became ftill more ftrik-
ing and obvious,

Notwithftanding the common appearance of
thefe difeafes, few have been fo little underftood
by medical practitioners, and perhaps no author
has yet defcribed them with accuracy. By per-
fons unacquainted with the fcience of medicine,
herpetic complaints have been almoft univerfally

con-

# Dr. Walker’s Effay, p. 118.
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confounded with the {corbutic kind, and it is afto-
nifhing that fome practitioners fhould be fo igno-
rant of the diftinftion; * no two difeafes being
more oppofite. Herpes generally attacks the
young and plethoric, who, in other refpects, en-
joy high health, and is in its nature always inflam-
matory ; the fcurvy on the contrary thows every
indication of a putrid ftate; and when it is not
brought on by putrefcent diet, or long abfti-
nence from frefh vegetables, 1t 1s moftly con-
fined to the weak and debilitated valetudinarian,
who has paffed the meridian of his life in habits
of rigid abftemioufnefs. + In herpetic complaints
there is generally a fuperabundance of oxygen in
the blood ; fcorbutic complaints have been thown
by Dr. Trotter, Dr. Beddoes, &c. to depend
upon a deficiency of that principle. And be-
fides, the real {corbutic ulcer exhibits appearances
perfectly different from the diforders now under

con-

% « The term Scurvy,” fays the learned Macbride,
“ is often indiferiminately applied, even by medical
people, to almoft all the different kinds of cutaneous
foulnefs ; and this vague way of [peaking 1s Dwing to
fome writers of the laft century, who comprehended
fuch a variety of fymptoms under this denomination,
that there are few chronic difeafes but may, according
to this fcheme, be called a fcurvy.,” Introduétion to
the Theory and Prattice of Phyfic, p. 615.

t+ Walker’s Effay, p. 133
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confideration; in fo much, that, as Mr. Bell ob-
ferves, there is fcarcely a poffibility of miftaking
the one for the other; and the remedies of the
two difeafes are juft as oppofite as their feve-
ral fymptoms and appearances are different. *

The beft and moft accurate defcription of her-
petic complaints, is, in my opinion, that given by
Mr. Bell in his Treatife on Ulcers ; 1 he confi-
ders herpes as a variety of his fpecies of ulcer
which he calls cutaneous; and obferves, that all
the appearances of this {pecies of cutaneous ulcer,
may be included in the following, viz. 1. The
berpes farinofus, or dry fcaly ulcer, which includes

what

# Bell's Treatile on Ulcers, p. 354.

t As I am frequently confulted by letter concerning
the propriety of the Harrogate waters in various cafes,
1 wifh that thofe gentlemen of the faculty who do me
the honour to confult me about patients affli€ted with
cutaneous difeafes, would be as particular as poflible in
their delcriptions of the appearance of thefe com-
plaints; it is in general extremely difficult to diftin.
guifh them by verbal defcription, and yet it 1s abfo-
lutely neceffary that they fhould be diftinguithed, as
they almoft all require a different method of cure. To
remedy this difficulty as much as poflible, I am pre-
paring for publication, A4 Treatife on Chronic Difeafes of
the Skin, in which the different genera and {pecies will
be illuftrated by engravings coloured from nature,
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what has been called by fome, the dry tettar.
2. Herpes puftulofus, which includes the crufta
lactea, and tinea capitis, or fcald head. 3. Herpes
miliaris ; of this variety is the ulcerous eruption
called the ring-worm. 4. Herpes exedens; this
includes the ulcers called depafcent and phage-
denic.

The herpes farinofus is the moft fimple kind,
as well as the moft common; it appears on any
part of the body, but moft ufually on the face,
neck, arms, or wrifts ; thofe parts being moft
particularly expofed to the extremes of heat and
cold. It appears in finall red pimples, which are
attended with a troublefome itching, and when
{fcratched, often difcharge a thin watery ferum,
refembling the true itch ; thefe pimples {oon fall
off in the form of a white powder, refembling
fine bran; they leave the fkin perfectly found,
but are apt to return in the form ofa red effloref-
cence, fall off, and be renewed as before.

Thefe difeafes of the fkin have been thought,
perhaps too frequently, to depend upon an acri-
mony in the biood, which by an effort of nature,
is thrown out on the furface of the bedy: but
there are no direét proofs of fuch acrimony In
herpetic cafes, and there is reafon to believe that

P they
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they are lefs connected with a difeafed ftate of the
conftitution than has generally been imagined.
Indeed, the greateft part of thofe fubject to them
enjoy good health, and are perfectly free from
any conftitutional difeafe. They are confined
to the fkin, and depend, in a great meafure, on
changes in the ftate of the atmofphere, fuch as
fudden alternations of heat and cold, and perhaps
fometimes on fudden alterations in the weight of
the air. The human fkin is exceedingly porous,
and thefe pores confift, both of the extremities of
exhalent veflels, which convey ufelefs and excre-
mentiticus juices out of the body, particularly
the perfpirable martter, which, in a found ftate, is
continually poured out in large quantity, and like-
wife inhalent, or abforbent veflels, which imbibe,
and carry into the body, any fluid with which it
is furrounded. Ovwer the true fkin, in which both
thefe kind of veflels terminate, is fpread a fine
thin membrane called the cuticle, or fcarf fkin,
being that which is feparated on the application
of a blifter. The pores of this membrane are
extremely numerous, as 1s evident on viewing a
portion of it by the affiftance of a good microfcope,
particularly a folar one; and thefe pores far ex-
ceed in number the extremities of the exhalent
veflels which open immediately under this mem-

brane ; from hence it is evident, as Dr. Walker
obferves,
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obferves, that perfpiration and {weat are poured

out, not on the furface of the cuticle, but under

it, and from thence ooze out as through a fieve.
\

In cold weather, there is reafon to fuppofe
that perfpiration is not only dimirifhed, but that
the quantity of faline matter which ought to pafs
off by the fkin is not evacuated in due propor-
tion, and may therefore accumulate under the
cuticle, where it may prove fo ftimulant and
acrid as to caufe an itching, rednefs, and perhaps
fome degree of inflammation. Perfpirable mat-
ter being thus detained under the cuticle, will ac-
count for the fmall portions of the latter which
are often forced off from the true fkin in the form
fcales, in many eruptive cafes, *

By this mode of reafoning, we can account
for the influence of fudden changes of weather
upon difeafes of this kind; they commonly ap-
pear upon the part of the face which is expofed
to the air, and more feldom upon that part of the
forehead covered with the hat, which may be
eafily accounted for. Ittoo often happens, in
this country, that men rife from the table after
having drank a confiderable quantity of wine;

' ™ the

# Walker’s Effay on the Harrogate Waters, p. 135.



118 OBSERVATIONS ON THE

the veflels are thenina high ftate of excitement,
and perfpiration is going on very plentifully ; not-
withftanding which, they go out into the cold air,
which fuddenly produces a contraction of the cu-
ticle in thofe parts expoled to it, while the exha-
lent veflels are ftill pouring out the perf{pirable
matter in large quantity ; this muft (and fre-
quently does fuddenly) occafion an herpetic erup-
tion on thofe parts of the body which are expofed
to the air. * Thus we fee the reafon why thofe
whofe conftitutions are the moft robuft, and who
have indulged freely in the pleafures of the bottle,
or the luxuries of the table, are fubjeét to thefe
kind of eruptions, while it more rarely attacks the
fair fex, and fuch of our own as live temperately.
Though this theory may perhaps account for the
ceneral appearance of thefe complaints, yet it
muft be confefled that it is liable to exceptions,
for we often fee thofe, who have lived the moft
temperately, and even abftemioufly, fubjet to
thefe eruptions. The difpofition to them feems
to be hereditary, for I know feveral numerous fa-

milies,

* Is 1t not probable that the cutaneous veffels, par-
ticularly thofe parts expofed to the air, when thus highly
excited, abforb eoxygen from the atmolphore, which
caufes an inflamggation, florid appearance, and cuta-
neous eruption ? This idea will be farther purflued in
the treatife on Chronic Difeales of the Skin,
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milies, who are all, without exception, afflicted
with complaints of this nature.

In fome inftances of this difeafe, the legs are
covered with an infinite number of {mall red pim-
ples, fo clofe together, that they feem to form one
even inflamed furface, but when nicely examined,
are found evidently to confift of {mall diftin¢t puf-
tules; they give a rofe colour to the limb; the
cuticle falls off in the form of a fine white pow-
der, but in a few days it becomes again vifible,
in the form of a fine, tranfparent, fhining mem-
brane, which foon falls off as before. 1 have feen
inftances where both legs have been entirely co-

vered by them, and fometimes feveral other parts
of the body.

The berpes puftulofus occurs moft frequently
to children, and generally attacks the face, and
behind the ears, but feldom any part except the
head. Itappears in the form of puftules, which
are originally feparate and diftinét, but afterwards
run together in clufters ; at firft they feem to con-
tain nothing but a thin watery ferum, which
afterwards turns yellow, and exuding over the
whole furface of the part affected, at laft dries
into a thick cruft or fcab; when this falls off, the
fkin below frequently appears entire, with only

a



120 OBSERYATIONS ON THE

a flight degree of rednefs on its furface; but on
fome occafions, when the matter has probably
been more acrid, upon the fcabs falling off, the
fkin is found greatly excoriated.

'The berpes miliaris generally appears in cluf-
ters, though fometimes in diftinét circles of very
minute pimples. Thefe are at firft perfeétly.
feparate, and contain only a clear lymph, which,
in the courfe of the difeafe, is excreted upon the
furface, and there forms into fmall diftinét fcales ;
thefe at laft fall off, and leave a confiderable de-
gree of inflammation below, in confequence of
which frefh matter ftill continues to exude, which
likewife forms into cakes and falls off. The
itching in this fort of ulcers is always very
troublefome, and the matter difcharged from the
pimples is fo tough and vifcid, that every thing
appliedto the part adheres {0 as to occafion much
trouble and uneafinefs to the patient on its being
removed. The whole body is fubje@ to this
fpecies of herpes, but it moft frequently appea'rs
on the loins, breaft, fcrotum and groins.

The herpes exedens difcovers itfelf on any part
of the body, but moftly about the loins, where it
fometimes {preads to fuch a degree, as to extend
quite round the wailt, At firft it ufually appears

in
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in the form of feveral fmall ulcerations, colleéted
into larger fpots of different fizes, and of various
figures, with always fome degree of inflammation.
‘T'hefe ulcerations difcharge large quantities of a
thin, fharp, ferous matter, which fometimes forms
into fmall crufts, that in a fhort time fall off; but
moft frequently the difcharge is {o thin and acrid
as to fpread among the neighbouring parts, and
there produce the fame kind of fores. Though
thefe excoriations or ulcers do not in general pro-
ceed farther than the true fkin, yet fometimes the
difcharge is fo very penetrating and corrofive, as
to deftroy the fkin and cellular membrane, and
on fome occaflions the mufcles themielves. *®

Belides thefe cutaneous difeafes which are
more properly called herpetic, others are met
with at Harrogate, and are often cured by a pro-
per ufe of the Sulphur Water, after many other
remedies have been tried in vain. I mean lepra
and elephantiafis.

Leprofy isdiftinguifhed by anuncommon rough-
nefs of the fkin upon which white furfuraceous
efchars appear, which are fometimes humid and
itchy, at other times dry and fcaly. The difeafe
firlt makes its appearance on the furface of the

{kin
* Bell's Treatife on Ulcers,
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fkin in the form of {mall red fpots, which are ge-
nerally of a roundifh figure, rifing a little above
the level of the fkin, yet they are not pointed,
but flat at the top. The cuticle which covers
them, becomes thinner by degrees, and at laft,
feparates in a thin tranfparent fcale. A freth cu-
ticle is foon generated, which likewife falls off,
and is fucceeded by another as before. The
eruption fometimes {preads over the whole body,
but 1s generally more confined. * The part af-
feted is frequently covered with fcales, laying
over each other like the fcales of a fith, or the
tiles of a houfe.

The firit {ymptom of elepbantiafis which ap-
pears, is a fwelling of the calf of one or both legs,
which foon grows confiderable, and the part be-
comes almoft infenfible to the touch; the finger
leaves no impreflion upon it, as it does on cede-
matous {wellings; the cuticle which covers the
tumor becomes {caly, and fchirrous tubercles
about the fize of nuts are formed upon it, but
there does not appear to be any particular difco-
loration.t By degrees the leg is more and more
tumefied, and the veins are formed into large va-
rices, which are very apparent from the knee,

down-

* Walker's Effay on the Harrogate Waters, p. 153.
+ Walker's Effay on the Harrogate Waters, p. 153.
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downward to the toes. After this the whole fkin
grows rugged and unequal, a fcaly fubftance foon
forms itfelf on ir, with fiffures here and there.
Thefe fcales do not fall off, but are daily protru-
ded forward, until the leg be greatly enlarged.
Notwithftanding the monftrous fize of the difeafed
leg, the appetite remains good, and in all other
refpeéts, the patient is healthy; it more rarely
happens that both legs are affected. This difeafe
is by no means fo common in this country as in
warmer climates; Dr. Towne obferves, that
negroes are more {ubjet to it than the white peo-
ple. Inftances of it are not however very uncom-
mon in England,

In the cure of thefe various difeafes of the fkin,
it has been generally believed to be unfafe, and
even dangerous to proceed in any other way than
by corretting the original diforder of the fluids
which was fuppofed to produce them. It may
indeed occafionally happen that fome diforder of
the general habit accompanies thefe complaints of
the {kin, and then regard muft be paid to it; but
in the greateft number of inftances, they are more
certainly and {peedily removed by the ufe of local
remedies. In confirmation of this opinion, I
fhall infert fome arguments advanced by Mr. Bell :
antimonials, he obferves, produce the moft bene-

8.4 ficial
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which they muft, in the courfe of the circulation,
be intimately mixed. But what puts it beyond
a doubt, that all fuch medicines a entirely in
confequence of preferving a free perfpiration, and
not by evacuating any fluids particularly morbid,
is, that the very fame advantages in all fuch com-
plaints are frequently to be obtained, merely by
the ufe of repeated warm bathing, with a due
attention in other refpects to cleanlinefs.

From this view of the theory of fuch com-
plaints, many circumftances with refpect to them
may be much more clearly accounted for, than
on any other {uppofition. Of thele, however, we
cannot enter into a full confideration; and fhall
only obferve, that by it may be explained the
reafon why fuch complaints appear very fre-
quently in a partial way only, which they often
do, by breaking out in a fingle {pot, without af-
fecting any other part of the furface. This we
cannot fuppofe would frequently happen if thefe
diforders always proceeded from a general affec-
tion of the {yftem ; but it may very readily occur
from a local ftoppage of perfpiration, occafioned
by the application of fuch caufes to particular
parts, as we know to be generally followed with

that effeét. *
In

# Bell's Treatife on Ulcers,
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In the treatment of thefe diforders, the firft and
principal circumftance to be attended to, 1s, that
not only the parts affeCted, but the whole furface
of the body be kept as clean and pérfpirable as
poflible. To this end the frequent ufe of warm
bathing and gentle friétions are fingularly fer-
viceable. Nothing could have been better con-
trived to anfwer the end in thefe cafes, than the
Sulphur Water at Harrogate ; to the advantages
common to warm baths are joined its faline im-
pregnation, and the hepatic gas which it con-
tains ; the firft enables it to ftimulate and deterge
the veflels and pores of the {kin, while the latter
feems to act as a fpecific in thefe difeafes. What
would tend greatly to prove, that the power this
water poflefles over cutaneous difeafes, depends
in a great meafure on the hepatic air, is, that all
the other advantages might be expected from
warm {ea water, which, however, is never found
by any means fo efficacious as the Sulphur Wa-
ter at Harrogate. May not the action of the
fulphurated hydrogen gas in the greater number
of herpetic complaints be rationally explained on
the following principles? Moft of thefe com-
plaints depend upon an inflammatory ftate of the
{yftem, and there are in general evident marks
of a {uperabundance of oxygen, fuch as the heat
and florid colour of the parts affetted, and the

florid
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florid colour even of the venous blood, when
drawn in moft of thefe cafes. The fulphurated
hydrogen will moft powerfully diminifh this oxy-
gen, by uniting with it and forming water,

In thefe difeafes, I would advife the patient fre-
quently to ufe the warm bath. If he be ftrong
and healthy, and if there be no circumftance
which particularly prohibits 1, he may go into
the bath every fecond evening, taking care to ob-
ferve the general directions hereafter given con-
cerning warm bathing. In all difeafes of the fkin
the patient fhould either bathe the whole body, or
the parts more particularly affetted, in the Sul-
phur Water; and thofe who are afflicted with
the berpes faringfus, or dry {caly eruption, fhould
be well rubbed immediately before they go into
the bath, with a fleth brufh; or, if that fhould
occafion too much pain, with a piece of flannel ;
the flefh brufh may be likewife ufed while the pa-
tient is in the bath; this not only opens the pores
of the fkin, but takes off alfo the fcurf which is
ufually upon it; by which the water not only
enters more eafily into the blood, but is likewife
more immediately applied to the little ulcers upon
the {kin, and heals them up fooner. After the
patient comes out of the bath, he fhould endea-
vour to fupport a gentle perfpiration by means of

warm diluent drink, fuch as negus or gruel.
With
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With refpect to the internal ufe of the Sulphur
Water in fuch complaints, as the principal indi-
cation is to open the obftru¢ted pores of the fkin ;
it may often anfwer better when taken as a gentle
laxative, than as a powerful purgative. But as moft
herpetic complaints are attended with, and per-
haps originated from a plethoric or inflammatory
ftate of the fyftem, gentle purging will take off
that difpofition. At any rate the body ought to
be kept open. The plan which is generally
found to anfwer beft in fuch cafes, is, to take the
water on the mornings when the bath has not been
ufed the night before, in fuch a manner as to pro-
cure one or two ftools, but no more, Half 3
glafs full of the water may be taken about half an
hour before bed-time every evening when the
bath is not ufed, with a few drops of antimonial
wine in it. This generally promotes a free and
gentle perfpiration during the night. When the
Sulphur Water is thus taken at night, a very light
and early fupper fhould be taken.

The morning after ufing the bath, it will, in
general, be beit not to drink the water before
breakfaft, as on other mornings, but to take a
{mall glafs between breakfaft and dinner.

Thefe methods perfevered in for a fufficient
length of time, generally cure, or at leaft greatly
i | alle-
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alleviate thofe difeafes of the fkin; but fometimes
cafes occur, which are fo obftinate as to require
the exhibition of other remedies, both internal
and external, which the nature of the cafe, and
the judgment of the Phyfician will readily fuggeft
to him.

I have been more particular in my obferva-
tions on cutaneous complaints, than on any other
difeafes in which thefe waters are found ufeful;
and that for two reafons; 1ft. becaufe they are
the moft numerous in the cafes we meet with at
Harrogate; and 2nd. practitioners not having
formed a proper notion of the nature of thefe
complaints, there is reafon to believe that patients
have frequently been improperly treated, and
their ftomachs loaded with alteratives as they are
called, which in thefe cafes are feldom ufeful,
and frequently prejudicial,

The Sulphur Water has been much ufed in
cafes of worms, and, as Dr. Alexander juftly ob-
ferves, « it is one of the moft fovereign remedies
yet difcovered.” The worms which infeft the
human body are of three kinds; 1. the lumbricus,
or round worm, which 1s about a fpan long, round
and fmooth, very much refembling the common
earth-worm ; this worm is found for the moft

part
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part, in the upper {mall inteftines, but fometimes
it is lodged in the ftomach, and in any part of the
inteftines, even to the re€tum. 2. The afcarides,
being very fmall white worms, which have their
feat ufually in the retum. 3. The tania, or tape
worm, which is from two to forty feet or more
in length, and generally poffefles the whole tract
of the inteftines, but efpecially the feum ; it 1s fulk
of joints, and very much refembles a piece of tape
in its appearance, whence it obtains its name.

The fymptoms generally afligned by writers,
as indicating the prefence of worms, are, an itch-
ing of the nofe; acid eructations; a depraved or
voracious appetite; a pale countenance; a hard
and fwelled abdomen; a fwelling of the upper
lip; grinding of the teeth, and frequent ftarting
during fleep, with frightful dreams, fuch as of
dogs tearing the patient’s bowels. It muft be
owned, however, that the fymptoms are often fal-
lacious, and that the only certain fign is, that of
pafling the worms along with the feces.

The round and tape worms are frequently eva-
cuated by the water taken as a brifk purgative ;
but the afcarides which generally lie low in the
re€tum, may be moft effettually deftroyed by
the water injected into the inteftines. For this

pur-
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pofe, about half a pint of it fhould be made milk-
warm, and thrown into the bowels by way of
glyfter ; this thould be done in bed, where the
horizontal pofition of the body will favour the
afcent of the injection. This method may be
repeated every day, or every fecond day; by
which means thefe worms will be fooner, and
more effeCtually deftroyed, than by drinking the
water only. As thefe complaints are frequently
attended with weaknefs, and as it is generally al-
lowed that a debilitated conftitution is more fa-
vourable to the generation of worms, it will not
be amifs to drink the chalybeate waters at proper
intervals,

In cafes of bemorrbois or piles, the Sulphur
Water has frequently been exhibited with great
advantage. One of the principal fymptoms in
this difeafe, and which alone is frequently the
caufe of it, 1s coftivenefs ; and as nothing 1s of
more confequence in this complaint, than to have
an eafy, gentle ftool, once or twice 2 day, fo no-
thing anfwers this purpofe better than the Sul-
phur water, which is extremely mild in its ope-
ration, is very feldom attended with any griping,
and ftimulates the re¢tum perhaps lefs than any
other purgative. By continuing the ufe of this
water for a week or two, the piles are commonly

R very
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very much relieved, if not entirely eradicated;
but it will, in general, accelerate the cure, if the
patient go into the warm bath once or twice a-
week, which foftens or relaxes the parts affecied,
and gives prefent relief from, as well as future {e-
curity againft pain. Inftances are not wanting
where the piles have been cured by the Sulphur
‘W ater, after every medicine generally exhibited
in fuch cafes, had been ufed to no purpofe. *

It 1s juitly obferved by Dr. Alexander, that
there is fcarcely any difeafe which requires more
temperate living than the piles, the leaft immode-
ration, either in eating or drinking, will infallibly
render them worfe, and retard the cure,

Cafes of obftinate and habitual coftivenels have
been much relieved by the Sulphur Water. Such
cafes frequently afflict perfons of a fedentary life,
and often arife from too anxious application to
ftudy or bufinefs, which prevents their attending
to the calls of nature, in confequence of which,
the re€tum becomes in time, infenfible to the fti-
mulus of the feces, Such perfons will find the
Sulphur Water a fafe and mild purgative, well
fuited to their complaints; the warm bath may
be ufed with advantage in fuch cafes, and injec-

tions

% See Alexander on the Harrogate Waters, p. 83
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tions of the warm Sulphur Water are frequently
of fervice ; but what will contribute mioft to the
cure and prevention of fuch complaints, is to en-
deavour to acquire a habit of going to ftool at a
certain hour; which will foon become eafly; and
nature being accuftomed to that regular dif-
charge, will bring on an inclination at the ufual
time, which will return with the fame regularity,
and for the fame reafon as the appetite for food:

In the chronic rhexmatifm, the Sulphur Wa-
ter 1s often made ule of as a warm bath, and with
great advantage ; in the acute rheumatijnm its ufe is
doubtful, and perhaps improper, that fpecies of
the dileafe being attended with fever and inflam-
mation. The chronic rheumatifm is frequently
the confequernice of the acute, and 15 diftinguifhed
by the following {ymptoms; pain and ftiffnefs of
certain joints, which feel uneafy upon motion, or
on changes of the weather; generally, however,
unaccompanied with any remarkable {welling or
fever: thefe pairs very often fhoot aleng the
coutfe of the mufcles from one joint to another,
and are generally much increafed by the ation of
the muicles belonging to the joints affeted, Pa-
tients labouring under this difeafe {hould go into
the warm bath every fecond night if their ftrength
will bear 1t, and afterwards eadeavour to encou-

rage
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caufing it to operate by the inteftines, whereby it
will be taken into the blood, enter the minu-
teflt veflels in the body, and promote all the
{ecretions ; while the iron which it contains, will
tend to remove the debility, which, if not ori-
ginally the caufe of the difeafe, always retards its
cure. With the fame intention, the cold bath
may be ufed, two or three umes a-weck : all the
good effeéts in this difeafe may be expected from
the very cold bath at Low Harrogate, that are
obtained at llkley.

Whether the Sulphur Water might be pre-
fcribed with advantage in the cclice pifZonum, or
colic proceeding from lead, a difeafe to which
painters, miners, and others who deal much in
that article, are fubject; we have had few oppor-
tunities of afcertaining. * Our grand indication
in this complaint muft be to remove or corredt
the exciting caufe ; any other indication can only
be fecondary and {ubordinate; for it is moft
probable that all the fymptoms will difappear
when we have fulfilled this indication.

The effeé& produced by fulphur, or hepatic air
upon lead, is remarkable. Whether it poffeffes
any

* Since the firlt edition of this treatife was publifhed,

I have feen a cale of colica prélonum, which was cured
hy the ufe of the Sulphur Water,
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any correcting power, and whether lead mine-
ralized by fulphur would lofe much of its aétivity,
as is the cafe with fome other mineral {ubftances,
has not, I believe, been afcertained by experi-
ment, but does not feem unlikely. The falt con-
tained in the Sulphur Water, would ferve as an
evacuant, and this water, by fulfilling both our
indications, may be peculiarly fuited to this com-
plaint. It certainly deferves a trial.

In fpeaking of the medicinal virtues of the
Chalybeate Waters, I mentioned fome cafes of
confumption in which they are ufeful ; we muft
however except the florid confumption, on which
Dr. Beddoes has lately thrown confiderable light.
From his obfervations it is highly probable that
in this difeafe the blood is fuperoxygenated.* In
fuch cafes chalybeates would be hurtful, becaufe
they would increafe the number of red particles
in the blood and enable it to take in more oxy-
gen, and thus increafe the difeafe: but fome of
the fulphur waters, particularly thofe which con-
tain but lictle fale, might perhaps be ufed with
fafety and advantage, both internally and exter-
nally ; for itis probable that the fulphurated hy-

drogen

# Vide Dr. Beddoes's Obfervations on the Nature
and Cure of Calculus, Sea Scurvy, Confumption, &«c.
Alfo his Letter to Dr. Darwin,
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drogen gas would powerfully diminifh the fuper-
abundant oxygen, by uniting with it, and form-
ing water. I have not yet feen a cafe of florid
confumption in which thefe waters have beentried,
but fhould think them much preferable to thofc
of Briftol in thefe cafes. In confirmation of this
theory I beg leave to add the following fatt.
After walking a great deal for feveral days in
frolty weather, when the barometer was high, I
was feized with a difficulty of breathing, great
tightnefs in my breaft, a thort dry cough, coun-
tenance very much fluthed and florid, with every
other fymptom which attacked Dr. Beddoes after
inhaling oxygen gas, which convinced me that
the fyftem was fuperoxygenated ; the exercife of
walking obliged me to make more frequent refpi-
rations, while I took in at each infpiration, a
greater than ufual quantity of oxygen, on account
of the denfe ftate of the air. Thefe fymptoms
were inftantly relieved and foon cured by inhaling

fulphurated hydrogen gas procured from bepar
Julpburis.

PART
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times are, early in the morning, about two hours
before dinner, and in the afternoon. If this quan-
tity be found to agree very well with the patient;
he may drink two half pint glaffes, three or four
times a day ; riding or walking about ten minutes
or a quarter of an hour between the two glaffes.
If the water agree, it will -occafion an agreeable
fenfation about the ftomach, and a pleafant warmth
over the whole body, frequently accompanied by
an exhilaration of {pirits; it fornetimes acts power-
fully as a diuretic, particularly if the atmoiphere
be cold, and the body lightly cloathed; on the
contrary, if the temperature of the air fhould be
moderately warm, it occafions a gentle perfpira-
tion.

If it fhould occafion giddinefs, or a fenfe of
heavinefs in the head, or particularly if it occa-
fion a fenfe of fulnefs about the nofe fimilar to an
incipient catarrh, with a flight {forenefs of the throat,
(which it fometimes does when its tonic power
has been exerted too violently,) it will be proper
either to leffen the quantity, or to omit the ufe of
it for a day or two, and take a dofe of Glauber’s
falt, foda phofpborata, or a little Sulphur Water,
which will foon carry off thefe effeéts ; the water
may then be again had recourfe to, but in lefs
quantity. Thofe who are drinking the chaly-

S beate
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beate waters, ought carefully to guard againft
coftivenefs, by taking at night a little snitive elec-
tuary, or a {mall quantity of foda phafpherata, the
tafte of which falt is fo little naufeous, that it may
be taken in tea or gruel without the leaft difguft.

It may be fuppofed by fome, that the Sulphur
Water might be drunk every day to prevent
coftivenefs, at the fame time that they are drink-
ing the chalybeate waters ; but I am unwilling to
fubfecribe to this practice; till I am convinced that
the chalybeate principle will not be rendered in-
active, or its power diminifhed by the Sulphur
Water. In the treatife on the Crefcent Water,
I mentioned an experiment which may be eafily
made by any perfon, and which I fhall here take
the liberty to repeat. When the chalybeate wa-
ters are mixed with thofe from the fulphur wells,
the mixture immediately becomes turbid, of a
black colour, and if it be allowed to ftand for fome
time, a black precipitate falls to the bottom of the
vefiel, and the fuperincumbent liquor does not
fhow any marks of its containing iron, on mixing
it with tin¢ture of galls, or prufliat of potafh.
Hence it is evident that the iron is precipitated by
the Sulphur Water. The virtues of the chaly-
beate waters depend however upon their faline
ftate, or the folution of iron by fixed air; but

this
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this ftate is deftroyed by the Sulphur Water ; and
the quantity of iron which is precipitated in the

form of martial thiops, is too fmall to produce
any fenfible effect.

This precipitation would undoubtedly take
place, if the Chalybeate Water was taken fo as to
mix with the Sulphur Water in the ftomach and
bowels; for which reafon, I think it would be
better in general not to drink both thefe waters on
the fame day, or at leaft, to let a confiderable
time intervene.

The effects of the chalybeate waters may in
general be much promoted by the bracing powers
of the cold bath, where there is nothing to forbid
its ufe. It may be ufed two or three times a
week according to the ftrength of the patient; the
beft time for going into the bath is in the fore-
noon, between breakfaft and dinner. The patient
ought not to remain for any length of time in it,
but fhould plunge into it, and come out immedi-
ately ; his body muft then be rubbed very dry, and
he fhould cloathe himfelf as foon as pofiible, and
ufe gentle exercife for fome time after.

SECT.
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Sulphur Water.

EARLY rifing being conducive to health in
general, and to the fuccefsful ufe of this wa-

ter in particular, I would advife invalids to repair
to the wells early in the morning, and drink the
water at the fountain-head, that the volatile prin-
ciples may not efcape. With regard to the quan-
tity to be drunk, as well as to the intervals necef-
fary to be obferved between each glafs, it is diffi-
cult, if not impoffible to lay down general rules
not liable to exceptions from the difference of

ftrength, conftitution, and habits of the patient.
The
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The intervals will differ according to the in-
tended operation of the water ; for thofe who wifh
to drink it as a purgative, it will be beft to begin
with a glafs of the common fize, containing ra-
ther more than half a pint; to walk or ride im-
mediately after drinking it, and if no ficknefs
come on, or if the ficknefs fhould be gone off,
another glafs may be taken in about ten minutes,
or a quarter of an hour, and after the fame inter-
val, a third; it will be fometimes, though not
often neceffary to take a fourth; but in cafes
where three glaffes do not go readily off by ftool,
I would advife a fmall quantity of purgative falt
to be diffolved in the firft glafs. Glauber’s falt
will anfwer very well, and is the cheapeft of any,
but as it greatly augments the naufeous tafte of
the water, foda phofphorata will be found much
more agreeable: Rochel falt is likewife much
lefs naufeous than Glauber’s.

To quicken the operation of the water by the
addition of a quantity of purgative falt, when a
moderate dofe of it does not produce the withed
for effect, is the beft method of preventing gid-
dinefs of the head, and other difagreeable, as
well as dangerous confequences, which fome-
times arife from the water when taken in too

great
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to putit off a little; and allow himfelf to cool, to
prevent the ill confequences which otherwife
would probably happen. * This caution ought

likewife to be obferved by thofe who drink the
chalybeate waters,

To obviate the bad tafte of the water, which
to many is very difagreeable, fome have recourfe
to fundry aromatic feeds, in the form of comfits,
fugar-plumbs, &c. 1 have, however, generally
found that a fmall quantity of fea bifcuit, or
coaric bread will take off the bad tafte fooner than
any other thing, and this without palling the ap-
petite, or injuring the digeftive powers, which
an habitual ufe of aromatics is very apt to do.
The water is generally thought moft naufeous at
firft, and when a perfon has been accuftomed to
drink it for fome time, it becomes much lefs
difagreeable : I thought it at firft very difagree-
able, but can now drink it with as litcle difguft as
common {pring water.

This water fhould always be taken cold, when
it does not difagree in that ftate; but there are
fome ftomachs which cannot bear the neceffary
quantity cold, yet can take it very eafily when
warmed a little.

When

* Alexander on Harrogate Waters, p. 14.
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When this is the cafe, it will be beft to mix a
fmall quantity of boiling water with it, which will
inftantly warm it to the proper degree, and is lefs
liable to occafion the diffipation of the volatile
fubftances, than when the quantity of water ne-
ceflary to be drunk, is warmed with all the pre-
cautions generally direted.

A courfe of this water, as well as of the chaly-
beates, may require from three to five or fix
weeks or upwards, according to the nature and
violence of the difeafe. The Sulphur Water
ought to be left off gradually, ufing for the fpace
of two or three weeks afterwards, a more abfte-
mious diet, and guarding againft coftivenefs,
‘The propriety of this caution will appear obvious,
when it is confidered, that large evacuations long
purfued, and then fuddenly difcontinued, dif-
pofe the fyftem to plethora and all its confequen-
ces, efpecially if a free courfe of living be impru-
dently indulged. *

Warm

* Dr. Fothergill on the Chclunhm Waters, p. 100.



Wairm Batbing.

HE Greeks and Romans regarded warm

bathing, not only as an efficacious remedy,

but alfo as one of the higheft enjoyments of

luxury: hence the great number of private and
public baths, built in a fuperb ftile,

With us, warm bathing is not fo much ufed
by way of a luxury as of a remedy, and at Har-
rogate, almoft never with the former intention.
From what has been faid, p. 118, concerning
the exhalent and abforbent veflels which termi-
nate in the fkin, we fhall be enabled to explain
feveral circumftances concerning the ation of
the warm bath, which would otherwife be unac-

4% countable.
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No perfon ought to regulate the heat of the
bath by his own fenfe of feeling, or truft to that
of the attendant, fince this fenfe, with regard to
heat is extremely fallacious ; for, agreeably to the
general laws of {enfation, the fenfation here pro-
duced is not in proportion to the abfolute force
of impreflion, but according as the new impref-
fion 1s ftronger or weaker than that which had
been applied immediately before.  Accordingly,
with refpect to temperature, the fenfation pro-
duced by any degree of it, depends upon the tem-
perature to which the body had been immediately
before expofed ; fo that, whatever is higher than
this, feels warm, and whatever is lower than it,
feels cold ; and it will therefore happen, that op-
pofite fenfations of heat and cold may on diffe-
rent occafions arife from the fame temperature,
as marked by the thermometer. *

Hence the degrees of heat of the bath, ought
always to be determined by a thermometer. I
would in general advife the patient never to go
into the bath, heated at firft to a greater tempera-
ture than the human blood, which is about g8 de-
grees of Farenheit’s thermometer ; g4 or 96 de-
grees is the heat moft commonly recommended ;

after he has been in the bath a few minutes, the
tem-

# Cullen’s Firft Lines, vol, 1, p. 146,
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temperature may be gradually raifed three or
four degrees higher; but farther than this I
would not advife any one to go, as it can be pro-
ductive of no good cffects, but may be attended
with the worft confequences.

With regard to increafing the temperature
while in the bath, it ought always to be deter-
mined by means of a thermometer, which is
perhaps here more neceffary than for determining
the heat on firlt going in, * for our feelings are,
by the flow and gradual increafe of the heat, made
in a great meafure infenfible of its force; and in
this manner cheated out of that power they na-
turally have of warning us of danger; thus we
become not only able to continue in a warm
bath, flowly heated to a high degree, but even
to enjoy it with pleafure, when of fuch a degree
of warmth, as we could not have bore at our
firft going into it.”” *

Refpeéting the time of continuing in the bath,
it fhould at firft be very fhort; the firft time the
patient may remain in it five minutes, and if he
find no inconvenience from it, he may gradually
increafe the time to about a quarter of an hour,
or if his conftitution be pretty ftrong, to twenty

minutes ;
# Alexander on Harrogate Water, p. 28.
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minutes ; beyond this time I would not advife
any one to remain, fince a fmaller degree of heat
continued for a fufficient length of time, will pro-
duce as great a relaxation as a higher tempera-
ture continued for a fhort time.

One of the moft common queftions afked by
patients, is, how often the bath may be repeated ;
to this it is impofiible to give a general anfwer
not liable to exceptions, much depending on the
conftitution of the patient, and the nature of the
difeafe. In general, thofe afflicted with cutaneous
complaints, may go in every fecond or third
night. Some ufe the bath two nights together,
and mifs the third ; and where the conftitution is
ftrong, this may perhaps be produétive of no bad
confequences ; but nothing, except want of time,
ought, in my opinion, to induce a perfon to go in
oftener than every fecond night.

I come now to mention the manner of con-
duéting the patient when he comes out of the
bath; and here I cannot forbear congratulating
the company at Harrogate, on the abolition of
the abfurd and indelicate cuftoms formerly in ufe,
which afforded juft grounds of complaint to Dr,
Alexander, and of ridicule to the facetious Dr.
Smollet, and the eccentric author of John Buncle.

The
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Diet and Regimen.

THE diet of the patient ought undoubtedly to
be varied according to the nature of the dif-
eafe, and other circumftances, which will readily
occur to himfelf or his phyfician; but the grand
and fundamental rule for diet is temperance,
which ought to be ftri¢tly obferved in every fitua-
tion of life, but particularly by the valetudinarian;
for in vain will he feek accefs to health, if he do
not pay court to her elder fifter temperance.
The ftrong and robuft may enjoy the nleafures of
the table and the bottle with feeming impunity,
and
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and fometimes, for many years will not find any
bad effeéts from them; but, depend upon it, if a
full diet of animal food be every day indulged in,
with only a moderate portion of wine after it, its
baneful influence will at laft blaft the vigour, and
fap the foundations of the ftrongeft conftitution.
The luxury of the tables at Harrogate are fome-
times apt to tempt the invalid, and lead him to
excefs: thefe pleafures, when thrown in the way,
will fometimes tempt the moft abftemious to de-
viate from the rules of temperance; but let the
valetudinarian remember, that one error from in-
temperance may entirely defeat his defigns, and
he may return in worfe health than he came,

It is impofiible to give any general rules con-
cerning the fpecies of diet proper for each indivi-
dual, every perfon of common fenfe will judge
what food agrees with him, better than any one
can inform him: but as the difeafes of moft of
the patients who refort to Harrogate, may in a
general way be divided into two claffes, 1ft. thofe
depending upon, or accompanied by a ftate of
debility ; 2nd. thofe attended with an inflamma-
tory or plethoric ftate, it may be proper to point
out a neceffary diftinétion with regard to their
diet.

T hofe
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Thofe of the firft clafs ought to obferve a gene-
rous temperance, rather thana fevere abftinence;
their dinner fhould confift of plain animal food,
caly of digeftion and nutritious ; to this fhould
be joined a due proportion of farinaceous aliment
and efculent vegetables. Broths or foups, with
any kind of animal food that agrees beft, may be
eaten with moderation. The beft drink during
dinner 1s pure water, and patients of this clafs may
indulge themfelves after dinner with a few glaffes
of generous wine, taking care to keep ftriétly
within the bounds of temperance ; for whenever
the fpirits are thus artificially raifed, they after-
wards fink proportionally, and the next day the
hypochondriac finds his anxious cares, and the
gloomy ftate of his mind redoubled.

For breakfaft, milk, chocolate, or cocoa will be
much better than tea, which in nervous com-
plaints, and weakened and relaxed ftomachs is
always improper; but befides the perniciouseffects
of tea upon fuch conftitutions, its ufe is highly
improper for thofe who are drinking the chaly-
beate waters. It is furprizing that this fhould not
have had due attention paid to it, but a fimple ex-
periment which I related in the treatfe on the
Crefcent Water, cannot fail to convince every

one of the impropriety of this part of the diet of
L 6] tuch
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fuch as are drinking the chalybeate waters. Ifa
little infufion of tea be mixed with any of the cha-
lybeate waters, the mixture affumes a purple co-
lour, nearly as deep as when tinéture of galls is
mixed with the fame water. 'When it has {tood
for fome time, the iron is all precipitated in the
form of a black powder, and neither tincture of
galls, nor prufliat of potath will produce any ef-
fects upon the fuperincumbent liquor. The fame
will undoubtedly take place in the ftomach and’
firft paflages, if a chalybeate water be drunk within
an hour or two after tea. Now, fince the {mall
quantity of iron which is contained in thefe wa-
ters, owes its efficacy to its faline ftate, or union
with and faturation by fixed air; tea, by preci-
pitating it from this folvent, muft deftroy, orat
leaft leflen the good effects expected from it.

The fecond clafs of patients, who labour under
difeafes accompanied with a plethoric or inflam-
matory difpofition, and particularly thofe labour-
ing under herpetic and other cutaneous com-
plaints, ought to live more abftemioufly, It
would be of the greateft advantage, if fuch pa-
tients would favour the general intention of pro-
moting perfpiration, by drinking plentifully of
fuch warm diluents as ftimulate but little, fuch as
broths, gruel, barley-water, or weak faffafras tea.

The
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The folid part of their food fhould confift chiefly
of vegetables, and a fmall quantity of frefh ani-
mal food at dinner only. Salted meats are in
thefe cafes very improper, and fhould be care-
fully avoided, as well as all kinds of food which
are perfpirable with difficulty ; pork is fuppofed
to be of this kind.

With regard to fruits, there can be no objec-
tion to the ufe of them, provided they be per-
fectly ripe, and eaten with moderation; they
have a tendency to cool the body, and by their
mild afcefcent qualities, they temper and correét
the alkalefcent nature of animal food. The beft
time for eating fruit is before dinner ; when taken
upon a full ftomach of animal food, they feem
not to agree fo well, and overload that organ,
perhaps already oppreffed with more than it can
eafily digeft. Upon a fuppofition that feveral
herpetic complaints depend upon a fuperabun-
dance of oxygen, acid and afcefcent fruits will be
improper, becaufe they contain and impart a con-
fiderable quantity of that principle to the blood,
as is evident from the good effects which they
produce in the fea fcurvy, which depends upon a
deficiency of oxygen.

Suppers
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Suppers ought at all times to be eaten with
caution, and nothing but the lighteft kind of food,
and the eafieft of digeftion ought to be allowed,
fuch as chicken, tripe, poached eggs, gruel, jellies,
&c. The evening is not the proper time for
taking in much nourifhment; the powers of the
body, and particularly of the ftomach are then
almoft exhaufted, and the food taken in, will be
but imperfectly digefted and affimilated ; befides,
the addition of frefh chyle to the blood, together
with the ftimulus of food afling on the ftomach,
will prevent fleep, or render it difturbed or con-
fufed : nothing contributes fo much to the pre-
vention of difeafes, as well as to the reftoration of
health, as found, healthy fleep ; this is the method
nature has provided to repair the exhaufted confti-
tution, and reftore the vital energy ; without its
refrefhing aid, our worn out conftitutions would
fcarcely be able to drag on a few days, orat moft
weeks, before the vital {pring was quite run down,

Exercife,



Exercife.

(OF all the various methods of preferving health
and preventing difeafes, which nature has
fuggefted, there 1s none more efficacious than ex-
ercife ; it puts the fluids all in motion, ftrengthens
the folids, promotes perfpiration, and occafions
the decompofition of a larger quantity of atmof-
pheric air in the lungs. Hence, inorder to pre-
ferve the health of the body, the author of nature
has made exercife abfolutely neceffary to the
greater part of mankind for obtaining the means
of exiftence. “ Had not exercife been abfolutely
neceffary for our well being,” fays the elegant
Addifon, *“ Nature would not have made the
body fo proper for it, by giving fuch an activity
to the limbs, and fuch a pliancy to every part as
neceffarily produce thofe compreffions, exten-
{1ons,
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med to a fedentary life, their exercife fhould at

firft be very gentle, and gradually increaled as
their ftrength can bear it;

Begin with gentle toils, and as vour'nerves
Grow firm,to hardier by jult fteps alpirc.
The prodent, even in cvery moderate wallk
At firft but faunter, and by fow dogrees
Increale their pace.

Ar uﬂr.:-wg.

In this manner they will foon perform jour-
nies with eafe, which, had they been attempted
at firft, would have been found impofiible.

Of all the different kinds of exercife, there is
none which conduces fo much to health as riding;
it is not attended with the fatigue of walking, and
the free air is more enjoyed in this way, than by
any other mode of exercife. Where it cannot be

ufed, walking, or exercife in a carriage muft be
fubftiruted.

Thebeft time for taking exercife is before din-
ner, for the body is then more vigorous and
alert, and the mind more cheerful, and better dif-
pofed to enjoy the pleafure of a ride or walk.
Befides, the patient generally returns with a good

appetite, and the ftomach is enabled to perform
its functions properly.

Exercife after a full meal, difturbs digeftion,
and caufes painful fenfations in the ftomach and
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bowels, with heart-burn and acid erutations.
For this reafon, it will be improper for invalids
to take exercife foon after dinner. If the day be
very warm, exercife, inftead of being of fervice
to patients, exhaufts their ftrength and {pirits ;
in this cafe, it will be beft to poftpone riding or
walking out till towards the cool of the evening,
when fuch exercife will be much more pleafunt,
and contribute more to the recovery of health.
But whatever mode of exercife the patient ufes, he
muft be particularly careful not to fatigue himfelf
too much, for that will entirely counteraét the
good effects to be expetted from it, and occa-
fion weaknefs and relaxation inftead of ftrength.

Dancing, as being a more laborious kind of
exercife, is better fuited to the ftrong and healthy,
than to the fickly valetudinarian; yet, when this
amufement is enjoyed with moderation, it may in
fome difeafes prove not only harmlefs, but bene-
ficial ; for inftance, in amenorrhecea, and hypo-
chondriafis: for by this exercife all the mufcles
are brought into action, and the blood circulates
more equally and freely; befides, it produces an
agreeable and cheerful ftate of mind, which, in

fuch difeafes is of the greateft confequence: but
as dancing, efpecially in the fummer feafon, gene-

rally occafions a free perfpiration, particular care
muft
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muft be taken to prevent being expofed to the
cold air, till the body is perfeétly cool.

Though mineral waters often produce aftonifh-
Ing cures, yet their good effeéts are feldom evi-
dent at firft, and they always require fome time
oftrial. A very great proportion of thofe who
come to Harrogate for the benefit of their health,
do not ftay a fufficient time to obtain the whole
advantage that the waters are capable of impart-
ing ; and many, fcarcely long enough to deter-
mine if the nature of their difeale be well fuited
to the ufe of the waters. The time of their
ftay is generally determined before they leave
home, and this time is often fo unalterably fixed,
that nothing but extreme neceffity can prevail on
them to alter their plan; but it is evident, that
the time of thofe whofe object 1s the recovery of
their health, fhould be determined by their phy-
fician, whofe judgment in this has as good a right
to be confulted as in any other article; and they
ought not to go away diffatisfied, if they have not
received much benefit in the {pace of a week or
fortnight, but fhould reflet, that where difeafes
have continued for a long time, 1t would be folly
to expet that they could be eafily and fpeedilv
removed.

FINIS.
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