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PART L

SECTLON 4

My Lorp,

CCORDING to your command,

A I fend you the following papers.
Your lordfhip may remember, that

the difcourfe happened, one night, to turn
upon Dunfe-{[paw. Youmade, then, a very
jult obfervation: That, if it had no medi-
cinal virtues, it did not deferve to be in
‘vogue : and, if it had any, 'twas pity, that,
what was, in itlelf, good, thould have no
better fupport, than the tottering foundati-
on of fancy and mode. Your lordfhip,
then, asked me, to give you fome account

of that water. I promifed, fo far as I was
able, to do it, '
I couLD,
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I couLp, no doubt, have formed, atthat
time, a pretty combination of fteel, fulphur,
and falt ; and have made the hypothefis ac-
count for all the effedts of the water. I
fhould, at faft, perhaps, have given credit to
it likewife, and fallen down before my own
idol-notion. But had I endeavoured to make
your lordthip do the fame, you would not, _
I know, have been fo hafty in the worfhip.
You would have expeéted proof. You would
have asked to fee the experiments, on which
the plan had been formed. You would
have, naturally, found out the laws of found
inquiry.  You would have fhown us, that

good fenfe and philofophy are very nearly
allied. | '

For this, my lord, is the road, that phi-
lofophy points out to its pupils. She allows
-but of one way to come at truth.  She or-
‘ders us, from known cffedts, to inveftigate
-unknown caufes ; and, from particular cauf-
¢s, to proceed to more general ones, till we
atrive at the moft general, Thus, from re-

peated
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peated trials and obfervations, certain con-
clufions are drawn ; and the eternal and un-
changeable propertics of bodies evinced.
This is called the analytic method of pro-
ceeding. And fo true it is, that this is the
only road for beings of our abilities to pro-
ceed in, that we neither do, nor can deter-
mine of any one effe& in nature, unlefs

. from what we have feen before, in the like
cafe. 'What our great moral poet, {o juitly,
obferves of God and man, may, with ¢-
qual jL‘lﬂ:iCE, be extended to the whole of
creation:

.,-* Say firft of God above, or man below,
What canwe reafon, but from what we know ?

WHEN the fummit is once gained, we
have liberty to return. ~ Having found oug
the caulfe, it is then allowed us, to explain,
from it, all the effeés and pheenomena that
appeared in all its different circumftances.
"This affords the imagination enough of play.

Sa
| * Pope’s 1. ethic epift. line 17,



g Sl B S Ay Part L

So far is fancy from being damped by phi-
lofophy, that it feems to arife, with double
forcg, from the fynthetic method: for fo
the latter is called. But we muft take care
that it is the latter, elfe, how fhall we
know, that the whole is not a plan of airy
thought, which may be afterwards overturn-
cd by experiment !

It is the negle of this rule that has
done fo much harm to philofophy, and
made it fo variable, fince the beginning of
the world. Self-conceit prompted men to
give the world complete fyfrems.  The me-
thod of experiment was too tedious for that
purpofe. They applied to their own fan-
cies ; and there formed, and combined
thofe principles and laws, that were to an-
fwer cvery effe@. Nature was immedi-
ately concluded to be the fame with the
workings of their brain. They impofed on
themfelves; they impofed on the world:
but not long. Another fcheme, that hap-
pened to fuit the age better, appeared, and

the
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the former was laid afide. Thus, philofo-
phy, or rather opinion, for it deferved no
other name, behoved to be continually on
the change. |

Ovur fenfes, my lord, are defigned for the
ufes of common life. They are formed to
obferve the out-lines only of nature’s works,
but not her fineft ftrokes. It is not neceflary
for our happinefs that they fhould: nay, it
is neceffary that they fhould not. Experi-
ments then, which are the objeés of our
fenfes, and managed by them, can carry us
no great length in knowledge, if not affifted,
and extended by the force of reafon. *Tis
thus, that we are allowed to carry our
thoughts beyond experiments; and by the
light which thefe trials throw over the vari-
ed works of nature, form fome judgment of
their undifcovered parts,

% Ita res gccendent lumina rebus.
herwife we {h ke but very flow ad-
otherwife we fhould make but very flowa

B ' vances
™ Lucret. Lib. 1,
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vances in natural philofophy ; and be al-
ways, as a late author juitly fays, laying foun-
dations, without. attempting to build on
them. By thefe analogical reafonings, others
are led to inquiry, and may be fo happy, as
to difcover experiments to illuftrate them ;
or, in their {carch, find other truths more
ufcful.

BuT here great caution is neceflary. We
ought never to truft to reafon alone, where
experiment can have place: and tho’ the
latter cannot immediately be of ufe, yet we
ought never to have it out of our view.
‘When it refufes to be of the party, ’tis bet-
ter to a& the {ceptic, than deceive ourfelves
and others; and be at laft, perhaps, con-

futed.

MINERAL waters, as parts of nature,
are fit obje@s of natural philofophy ; and
all inquiries into them ought to be guided
by the fame laws. Our bufinefs is to trace
their principles from their effe&ts, When

thele
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thefe are once afcertained, we may fafely,
then, account for all the reft of their effeés
and operations on the human body.

It is but of late, that a regular fcheme of
inquiry has been projeted. In the begin-
ning of this century, Hoffman publithed thofe
admirable treatifes on the German mineral
waters. There is the fame obje@ion againit
the writers 4 before him, that Horace had
againft bad poets,

* Infelix

+ Du Cros is, ftill, reckoned the beflt writer on the mi-
neral waters of France, His experiments are too few, and
too general to give rife to any certain conclufions. Befides
they were made at Paris, and not at the different fountains,
which is a confiderable objeétion to them. He falls like-
wife into fome errors of chymiftry. His work, however, is
a good general colleftion, and wrote diftinétly. The expe-
riments deferve our credit the more, as they were performed
before the royal academy of fciences.

~ BLONDEL,0n Aix waters, gives good rules with regard to
drinking and bathing ; but his examination is lame, and
fiews him to have been no chymift.

Baesmavrt, in his Hydro-analyfis of Aix waters, difco-
vers neither the phyfician nor chymift,

L

CHROVET,
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% Infelix operis [umma, quia ponere tofum
pefcit,

THAT fotum, that whole, without which
no work can be complete, is wanting in their
performances. To remedy this, that great

phyfician and chymift has laid down the +
general

CHROVET, in his Conmoiffince des eaus minerales d' Aix et
de Spa, tho’ he follows no plm, yet is very ingenious ;
and has given us fome curious and accarate experintents,
His reafonifly feems juft. He appears to be the beft wri-
ter on the Spaw-waters. >

LisTER has but very few experiments : even t}‘ﬂF’ are
i no order, and found to be moftly falfe by future examis
nation., His reafoning is not much better, and gcnqrzily i
obfcure, that it cannot be under{tood.

GuinoT, in his treatife on Bath waters, follows no plan;
bas few experiments of any confequence ; and {eems not ac-
quainted with the chymical properties of bodies, » He is fo

far to be commended, as he relates fome hiftories of cures,

BovLE, in his fhort memoirs of the natural experimen-
tal hiftary of mineral waters, affords many good hints, e-
fpecially as to their medicinal properties. Yet feveral of
the heads of inquiry he propofes can never be reduced to
practice,

* Horat, de art. poet. lin. 4. 1 Opulcnla varia, de
aqu. miner. earumque falutari virtute, Examen aqu, mings
ralium, obferv. chymic. lib, 2. obferv. 33,
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general method of proceeding; and illuftrat
ed his fcheme, by an accurate examination
of the moft celebrated waters in Germany.,

But ftill the out-lines only were drawn.
‘The finifhing was referved for a * late au-
thor. He has gone thro’ the different fteps
of inquiry; and fhown, how accurate they
are, in his analyfis of Scarborough-water.
Had we been favoured, with as juft an ac-
count of its effe@s, on healthful and morbid
bodics, and of all its medicinal circumftan~
ces, as he {fcems to have once inténded, the
hiftory of that water would have been com-
plete. '

A tHOROUGH knowledge of the con-
tents of mineral waters, gained from an ac-,
curate inquiry, is of great advantage to me-
dicine. "The phyfician is led, by it, to pres
feribe, with a greater degree of certainty. He
{ces where, in certain circumitances, fome of
their principles may do harm; and obviates

' that,

¥ Dr. SHAW's inquiry into Scarborough Spaw-waters,
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that, by difpelling, or corre@ing them. He
fces by what principles the cure is to be ef-
fected, and may often increafe thofe accord-
ing to pleafure. His practice is built on the
fureft foundations, thofe of reafon and ex-
periment,

BuT medicine does not receive all the ad-
vantage. Natural philofophy has, likewife,
its fhare. 'We learn, from the ingredients,
what foffils lye in the neighbouring parts ;
and, from the examination of the contents
of mineral waters, may be led to many ufe-
ful difcoveries. Some particular * fubftan-
ces are wathed from the interior parts of the
carth ; thefe, we never, perhaps, had feen
produced, in a natural way ; and, therefore,
thought they were not the product of na-
ture. We find, in the hot waters, a fpecies
of heat, very - diffcrent from that produced

by

* Avrxaiwe falts, fuch as are found in moft of the mine-
gal waters of Germany, Neutal purgative falts.

1 Tuke therme affe the fznfation of touch, lefs than com-
mon water heated to the fame degree, by the thermometer.

Their
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by every kind of fire, which we have fecn

above ground. By means of thefe waters,

we hold a correfpondence with the more
central parts.

' THE fubje@ that we are going to enter
_on, is none of the moft entertaining. Y our
patience, my lord, will be fully tried, be-
fore you get to the end; if ever you arrive
that length. Yet the power of truth is,
fometimes, very ftrong. Your lordfhip has
heard of men, who have preferred a dry pro-
pofition of Euclid to the humours of Sir
Fobn, or the {quire; and of a great philofo-
pher, who had no pleafure in the }Lnr:ld

but from the truth of its geography.

S EC'L.

‘Their aftion, in hardening or foftening vegetables, put into
‘them, is, fometimes, oppolite to that of common water. They
continue longer hot than common water ; for the Bath-water
is faid to retain its heat fixteen hours, in frolty weather.
They take as' long time, as cold water, before they can be

brought to boil over a fire,
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~Ev-ERY mineral water muft flow thro’
the ncighbouring parts: it may be
tinctured by them. We know that the mi-
neral beds, which alter the water, are, often,
found not far from * the place where it
breaks out. If the fame bodies, that the
water contains, arc difcovered near the well,
it is probable, that they have a fhare in the
formation of the mineral-fpring. A previ-
ous examination, therefore, of the fituation
and foil, is abfolutely neceflary. il

- THE well is fituated in a valley, which
lyes a fhort mile on the fouth-fide of Dunfe.
This bottom is wafhed by a brook, that
runs from weft to eaft. On the fouth-fide
of it there is a bank, that has the fame di-
reftion. The brook, making a circular turn
to the north, leaves a piece of ground be=

twixt

* Rocas, aman of charadler, relates, that, following a
hot {pring under ground, he difcovered, in a few days, the
mineral bed, where the water turned warm ; and beyond that
found it cold.
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twixt the bank and itfelf. In this {pot the
well lyes, juft at the bottom of the bank,
and about thirty paces from the brook.
_The pipes, out of which the water iffues,
are about three foot higher, than the fur-
' face of the brook, in the fummer time; fo
that none of its water, probably, ever gets
into the well.

THE old well, that was firlt dilcovered,
in the 1747, by fome people ftraying that
way,- is clofe by the fide of the brook. It
was fubje&, fometimes, to be overflowed ;
and, therefore, it was thought propr:r,‘ lat
_ year, to alter its fituation. As it was pro-
bable that the mincral-fireams came from
t]1¢ bank, a ditch was dug along the bottom
of it, to catch them: but on carrying it fur-
ther weft, than the well is fituated, at pre-
fent, none could be found. There are fe-
veral reafons, however, that lead me to think,
that thofc ftreams, which fupply the well,
come from this bank, but lying deep, the
ditch could not reach them, On digging

| C north-~
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northwards, from the bank to the rivulet,
the ftreams were found in great plenty ooz-
-ing out from a fandy bottom. Thefe being
colletted into one refervoir, whofe fides are
fecured with clay, and its bottom with ftones,
conftitute the well.  The ftreams, that fup-
plied the old well, have been caught, be~
caufe it feparates but little water now. The
water of the new well is ftronger than that
of the old.

- 'THE bank is about twelve foot high.
‘The firft firatum is of carth, and is fix foot
thicks Next comes a foot and a half of
clay marl.  The reft is a fandy foft ftone,
that effervelces a little with vinegar. On
calcining ¥ this ftone, fome particles were at-
traéted by the magnet, and difcovered them-
felves to ‘be iron. The marl deferves our
confideration: but it will come better in 4
under the art;u:.]c of carth. 1

Ture

* Keeping it in a ftrong fire for fome time.  § Vid.
Part 2. Sedt. 5,
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THE fun can have no effe@ on the water,
as the well is covered with gravel. No
winds can eafily reach it, but the north weit
and eaft, which blow along the channel of
the rivulet. It is neceffary to mention its
firuation in refpect of the winds; for thefe
have been obferved to affec, greatly, all wa-
ters. Hippocrates + has long ago made this
obfervation. It is very remarkable in the
fpaw-waters: infomuch, that the Ligeois,

' whofe daily bread depends on the bottling
of it, fufpend their labour, when certain
winds blow. T'hofe waters, that are, thus,
affeted by the winds, muft run, I imagine,
near the furface, for a little way, before
they appear; and, éc_cﬂrding as the ground
is more, or lefs, opened, the volatile parts of
the water are more, or lefs, diflipated. This
is the only account, my lord, I can give you
of a pheenomenon, negleted by all the wri-
ters, yet known'to every water-carrier about
the Spaw. Laft fummer fome imagined they
perceived Dunfe-water ftronger in the wefter-

_ 19,

" ¥ Hippocrates de acre, aquis et locls,
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ly, than the eafterly winds. But with the
former there was a long tract of dry weather;
and, with the latter, rain came. As the wa-
ter is, evidently, affected by dry and rainy
weather, the change was, more probably,
owing to this, than to the alteration of
“winds. Length of time, alone, can deter-
mine the truth of fuch obfervations. The
cafterly winds blow juft againft the pipes,
and may, perhaps, penetrate and affect the
water. 1f this is obferved to be'the cafe, it
may be, eafily, remedied.

THE north pipe pours out forty two
pounds of water in a minute, and the fouth
thirty {ix, in the fame time. This makes in
the whole feventy eight; fo that, in twenty
four hours, it {eparates 112,320 pounds.

THERE is 2 bluith fcum, or pellicle, ap-
pears, in great quantity, on the furface of the
old well. The fame is fcen, where the wa-
ter of the new well ftagnates, or when allow-
edto ftand at reft in any veflel. Thereare no

fumes,
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fumes, or volatile parts, to be difcovered, any
where on the ftones, that ly over the old
well. There is an okery rcd matter depofit-
ed all over the bottom.  So that the ftones,
on which the water falls from the pipe, are
tinged with a red colour. The glafles, that
are in ufe at the well, foon, gain a dusky yel-
lowifh colour, from the fubtiler parts pene-
trating, and remaining there. The corks of
bottles, that contain the water, are, common-
ly, turned black.

Tue water, when taken up in a glafs,
{parkles a little, and emits a few air bubbles,
Some of them rife two inches above the wa-

ter. Air, then, is, already, difcovered tobc
one of its principles.

ITs colour is like fine rock-water. The
{mell and tafte {eems, to fome, entirely fer-
ruginous, and to come from the mineral ;
to others, a little on the gun-pmxder to
moft, very pleafant,

IT has been an uncontroverted opinion,
fince the days of Hippocrates, that the hea-

viclt
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vielt Water is the worft, and the lighteft the
beft. Thisisa good general rule as to com-
mon water ; tho’ even, there, it meets with
fome exceptions.  Snow water is the lighteft
of all, and, perhaps, the moft unwholefome,
Its unhealthful cffedts appear too plainly on
the inhabitants of the A4/ps. But this rule is
ftill liable to more obje&tions in mineral ‘wa-=
ters.  Many of them, we find, are heavier
than common water. Moft of them would,
perhaps, be fo, if it were not for the great
quantity of air they contain.  Nor is it atall
furprifing, that the weight of water fhould
be augmented, by minerals, and foffils, that
furpafs it, fo much, in their fpecific gravity.
A great part, nay the whole of their medici-
nal virtues, may depend on thefe weighty
particles. It will, afterwards, appear, that
the weight of Dunfe-water is owing to fome
fixt fteely and terrefirial patticles; for, on
their {eparation and falling to the bottom,
the elemental water fhews itfelf to be very

light.
% Hoffman,
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. * Hoffman, obferving that the mineral wa«

ters of Germany were lighter when juft taken
up, than after they had been kept fome time,
imagined that all experiments, to difcover
their.weight, were fallacious. The hydro-
flatical cylinder he ufed, that has a neck
marked with different degrees, is, indeed, not
the moft accurate inftrument. He imagined
its. defcent was hindred by an expanfive
acreo-ethereal principle in thefe waters, that,
by endeavouring to take up a greater fpace,
gave them a falfe lightnefs, 1 confefs, my
lord, this rcafoning does not appear to me fo
conclufive; for, I imagine, this expanfive
principle, acting in oppofition to gravity,
muft, foon, have its ation, upwards, de-

ftroy’'d ; and, confequently, a balance and

equilibrium of the whole mafs will, immedi-
ately, foliow. The real air-bubbles, that
mount up, {triking, with a force, the bottom.
of the hydroftatical glafs, immerfed in the
water,

* De principiis et virtutibus precipuorum medicatorum

Germaniz fontium, parag. 23. And, de fontis Spadani, et’
Swalbacenfis convenientia, parag. 14.
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water, muft hinder it, in {fome meafure, from
finking. This ought, indeed, to be confi-
dered : nor fhould the gravity of any water
be meafured till thefe have expended them-
felves.  After this, it will admit as much cer-
tainty, as any other fluid. - The {pherical
glafs with fcales is, certainly, the beft inftru-

ment.

It is, likewife, neceflary to cxamine the
degree of heat in all mineral wells; for,
from this, alone, we diftinguith them into
Therma and Acidule, or, in other words,
hot and cold waters. The other diftinéti-
ons, that are given, by authors, from diffe-
rent falts, metals, or fulphur, are very un-
accurate ; becaufe all the three may, and
do, fometimes, exift in the fame water. On
the 16th of Fune, about half an hour af-
ter three in the afternoon, when the atmo-
fphere was heated to the 68th degree of Fa-
renbeit’s thermometer, the mercury, on put- ‘
ting it in the well water, fell to the 59th

degree. A fpring, at a little diftance, on
the
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the other fide of the brook, that was ex-
pofed to the fun, reduced the mercury to
54 degrees: on the 3d of Fuly, which was
a cloudy day, the fame experiment was tried
over again. In the atmofphere, the mercury
ftood at 72 degrees; in the mineral well at 59;
andin the {pring at 54. Thus, by both thefe
trials, Dunfe-water appears 5 degrees hotter
than a {pring expofed to the {outh: nor had
the alteration of the atmofphere any effect on
either of them, About the end of O&ober,
after it had froze fome days, and the ftand-
ing pools were covered with ice half an inch
thick, the mercury, in the thermometer, im-
merfed in Dunfe-water, ftood at 48 degrees.
“T'his fpring appears, therefore, to have a cer-
tain degree of natural heat, independent of
the atmolphere; and deferves to be clafled
betwixt hot and cold Spaws.

THE queftion, how the Therme receive
their heat, feems fcarcely yet well refolved
by naturalifts. It has been attributed to hot

D vapours,
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_vapours, mixing with thefe waters ; to a vio-
lent motion in the water below ground ; to
its meeting with a calcarious earth ; to pu-
trefadtions ; to fermentation of oppofite falts:
but all thefe accounts are without any fhew
of reafon. Some have made actual fire the
caufe of it, from obferving volcano’s in dif-
ferent parts of the earth ; in Iceland, aswell
as Italy. T'hofe, near the volcano’s, may,
perhaps, be of this kind ; as that in the Cam-
po Voleant betwixt Puteoli and Naples. But, we
know, this cannot be the cafe with the more
diftant ones: for acual fire never can {ubfift
without a communication with the external
air. Others, with more reafon, attribute the
heat to the accidental meeting of fulphur, fteel
and water ; for, thefeingrtdieﬁts,mixed ina
certain proportion, produce fuch a degree of
heat, as often endsin a flame. This may
be allowed to be the cafe in fulphureous wa-
ters, but can never be admitted in thofe that
‘have no fulphur. Some hot waters there are
of this kind. Boreef, which is the hotteft

at
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at 4jx, and takes, if T remember right, nine
minutes to boil an egg hard, contains, as we
are told by writers, no fulphur.  Befides;
as vitriol of iron is always got, from the ma-
terials, when joined by art, we ought to ex-
pe&t it, likewife, from thofe mixed, in the
carth, by nature.  But none has, ever, been
procured from thefe fulphureous zberme.

TrE moft rational account of this affair
{fcems to be, the natural heat of the more
central parts of the earth, communicated to
thefe waters, that rife, direly, from the deep-
er parts. That the earth has a natural heat
of its own, diftin& from the external heat of
the fun, is very certain ; for we find, in the
bottom of mines, a much greater degree of
heat, than there is at the furface when the
weather is cold: the deeper we go, the heat
increafcs the more.” 'Whether this is owing
to any attrition about the central parts; or
to fome other caufe, 1 fhall not pretend to
determine,  But it feems, evidently, to be'a

heat
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heat without a flame, and of the nature of
that, which is formed by the attrition of
hard bodies.

Tue fmall degree of heat, in Dunfe-water,
may be accounted for from another caufe.
When fieel is corroded by the acid of vitri-
ol, we obferve a confiderable heat arife. O-
ther bodies, thatdiffolve fteel, may have th
{ame effcét. - 6 ASTIEL

WE fhall have occafion, afterwards, to
fhow, that fteel is diffolved by water, = To
difcover whether any heat was produced by
the meeting of thefe two: bodigs, I put, on
the 1 gth of December,two ounces of common
watcr, and anounce and an half of the pure
filings of iron into one vial, and two ounces
of water into another that was of the fame
{ize. Thefe two vials were corked, and fet
together, in the coolelt part of the room,
Next morning, a thermometer being im-
merfed in the vial, in which the iron and wa-

ter

e
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ter were contained, the mercury ftood at the
52 degree; when put into the vial where the
water was, the mercury fell to the 51 de-
aree.  In the evening the mercury ftood at
the 54 degree in the former, and at 53 in the
latter. Next morning the contents of both
vials were of an equal heat. "The water, in
which the fteel was infufed, was now of a
pale red.  This laft water I poured out, and
put in as much frefh. In the evening the in-
fufion of ftecl was a degree hotter than the
water alone. I, then, added to the former
another half ounce of the filings of iron, and
to ecach vial two ounces more of water. Next
morning the infufion of fteel was an half de-
gree hotter than the water in the other glafs.
The day after the mercury fteod at the 48
degree in the water, but arofe to the 50 de-
gree, when immerfed in the infufion. Thefe
{everal trials incline me to believe, that a
{imall degree of heat, fuch as that in Dunfe-

Spaw, may arife from the folution of fteel
by water.

TH1s
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Turs water is obferved to alter, greatly,
for the worfe, in rainy weather ; owing, no
‘doubt, to the rain, that falls about the well,
miﬁ{inghwith the mineral ftreams, and fo di-
luting them. This inconvenience might be
obviated, by making the furface: of the
ground, in which the well is firuated, flop

to the brook; or carrying the rain off, asit
falls, by hidden drains. |

SR L G e d F i _
THERE is a mcthcﬁd, my lord, that chy-

mifts follow, to come at the knowledge
of the principles of mineral waters, while
they are, yet, mixt together. "They apply to
them different bodies, both fimple and com-
pound ; and, from the different effects of
that application, form a judgment of the con-
tents.  We fhall call this method, as it has
not, yet, gota name, the proof by Commix-
L1070

THE
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THE examination of the effeéts, that bo-
dics have on one another, 1s the examination
of the univerfe: for the whole fyftem of ma-
terial nature is carried on by the mutual ope-
ration of bodies.  Its regularity is maintain-
«ed by the conftancy of thefe effects; which
rf:gulanty muft always {ubfit, while bodics
are, what they are, at prefent.  'We are apt
to negle@, or overlook thofe changes, that,
every moment, prefent themfelves to our
eyes. Itis, only, the uncommon, the’ not
the lefs natural, that force our attention, and
furprize us.

TuERE is not, indeed, a more agreeable
fcene, in all natural ‘philofophy, than the
ftrange eftets that are produced from the
mixture of certain bodies. Some that are
naturally cold turn * hot, upon their mix-
ture, and burflt into a flame, while others

produce

* Sulphur, mixed with filings of iron, and baked into a
palte with water, will, if covered with earth, take fire, Spi-
rit of nitre, poured on any diftilled venctable oil, raifes, in-
flantaneoufly, a flame. 'The regulus of antimony, mixed
with fublimed mercury, will, often, take fire,
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produce the intenfeft degree of * cold that
we know, tho’ feparately they contain ne
great degrec of it.  Between fome there isa
ftrong attraction; while others 4 repel, with
fuch force, as to endanger the lives of thefe
prefent.  Some have effe®s in a } vacuum,
that they have not in the air,

THERE can be no obje&tion to this me-
thod of proceeding, by experiments of com-
mixtion, as it depends on the unchangeable
conftitution of bodies; if the effeéts, refulting
from it, are, juftly, and accurately, afcertain-
ed. ’'Tis true, fome particular fubftances
may be there, tho’ the experiments of com-

mixtion

* Ammoniac falt, managed in a certain way, produces

an intenfe degree of cold. Spirit of nitre, poured on igey
makes it much colder,

+ Ir brafs in fufion is thrown into water, or a drop of wa-
ter allowed to fall on it, the whole is fcattered about, with
great force, and horrid noife. The effeéts of this experiment
feem greater than the explofion of gun-powder. But, hap-
pily, it can never be made ufe of to the deftrudtion of man=

kind.

% SrrriT of nitre and filings of iron fulminate in vacuum,

]
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‘mixtion do not difcover them. T'hey may
exift in fo fmall a quantity, and fo diluted
with water, as not to have the degree of pro-
ximity requifite to produce their ufual effeés.
But this, only, leads us to be cautious, how
we deny their reality when they do not ap-
pear. 1t does not make the determination
lefs certain, when they do. If we are at
pains to fix the conftant effects of thefe bo-
dies, our judgment muft be as certain and un-
changeable, as the laws of nature. i

How much the effeé@s of thefe very com-
mon experiments ftand in need of being fixt,
every one, that has looked into the authors
on mineral waters, muft have obferved.
There is fuch a confufion on this fubjeét,
that, from the fame experiments, very * dif-
ferent confequences are drawn. To be af-

E fured

* 1 fhall only mention one inftance of this among many,
From a la&efcency, or fediment, on mixing oil of tartar p.
d. with a mineral water, fome have concluded, that it con-
tained nitre ; others fea falt; others fulphur; others calcari-
ous earth. :



wg A KNUESSIAY . Pawrd,

{ured of a juft conclufion, we muft be affur-
ed of a juft experiment on bodies feparately.
1t is neceflary, therefore, mylord, to inform
you of my intention in each experiment;
defcribe what would happen,  if certain bo-
dies had been, there, in fufficient quantity ;
and explain, fo far as I am able, the reafon
of thefe effets in compound bodies: for, in
the fimple, we can go no further than this;
that fuch is the will of the Author of nature.

* Hanc rerum feriem ligat,
Terras ac pelagus regerns,
Et calo imperitans Amor.

Ass the contents of mineral waters are ei-
ther different falts, minerals, fulphur, or
carths; fo thefe ought to ferve as guides in
our trials : and we fhall accordingly examine
them in that order. The experiments, that
do not come under thefe heads, fhall be con-
fidered by themfelves. =

ek i o, o

% BorTivus de confolat. philofophiz, lib. 2. metrum §,
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1. Sea falt is, almoft, the only one, that
{hows itfelf in the proof by commixtion.
Nitre may be difcovered by making fleth red,
and when brown paper, diptin the water
and dried, becomesa match. But, to pro-
duce thefe effeéts, it muft be in confiderable
quantity. Befides; it is doubted, by many,
whether it can ever be found in mincral wa-
ters, as it is the produ of art and not of na-
ture. To this fentiment, however, I cannot
agree. For the experiments on the mineral
waters of France, performed before the aca-
demy of fciences, dilcover that falt; and, as’
there is nothing improbable, in fuppofing it
to be wafthed from the furface of the earth,
where we know it is formed, and, by that
means tincturing a ftream, I fee no reafon
“why we thould reject it.

'

1. A SoLuTrIoN of quick-filver in fpirit of
nitre formed, when mixed with Dunfe-wa-
ter, a white cloud, which, after fome minutes,

fell to the bottom in form of a white {ub-
{lance.
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ftance. 'The fame happened with common

well water. But no change was made on
diftilled water.

2. A SorvuTi1oN of filver in fpirit of nitre
produced a milkinefs or la&efcency. 'The
famc happened with common well water. It
produced no alteration on diftilled water.

THESE two experiments give us, already,
a great probability, that there is 2 mixture of
fea falt in Dunfe-Spaw ; tho’ not more, nor
cven fo much, as in well water. "The fame
experiment fhould, always, be repeated on
common and diftilled waters, that we may
fce, whether the change arifcs from the wa-
ter itlelf, or its foreign contents, Itisthe
nature of {ea {alt to precipitate {ilver, or quick-
filver, When diffolved in fpirit of nitre, by
turning the folution into an agua regia,
which we know reje@s thefe bodies, and dif~
folves gold alone. Whether this change hap-
pens, from a f{tronger attraction betwixt the
fpirit of nitre and fea falt, than betwixt that

{pirit
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fpirit and the metals that it has, already, dif-

folved, or by {fome other power, is not yet
determined.

IN making experiments with thefe and
cotrofive {pirits, care muft, always, be taken
that the phials, which contain them, be ftopt
with glafs ftoppers ; for thefe fpirits corrode
cork, and fo produce an oily-like fubftance,
that fwims on the top, and, being mixed with
waters, gives a falfe milkinefs to them. I was
deceived myfelf, at firflt, in this way.

I1. OF the mineral kingdom, copper and
fteel, alone, are allowed to tincture waters,
becaule thefe metals, alone, are found, in the
bowels of the earth, corroded by an acid.
But I fee no reafon, according to this ver
plan, why lead fhould be excluded from that
number, fince it is fo, eafily, diffolved by all
acids. It will appear, afterwards, that all
the other metals may impart their fubrile par-
ticles to water. Quick-filver may with juf~
tice put in its claim ; for we find it communi-

cates
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cates fomething to water, when fhaked with
it, that has, as a medicine, confiderable vir-
tucs. But thefe queftions we leave to be de-=
termined by future ages, which will have
more faés to build on. '

3. CorPER, when diflolved by an acid, is
difcovered on putting a piece of iron into the
{folution. The particles of copper are not fo
firongly attragted by the ‘acid, as thofe of
iron; they are thercfore let fall, and, by de- |
grees, covering the ‘plate of iron, give ita
copper-colour. Several fprings in * Hungary
difcover a copper by this method.  This ex-
periment was tried with Dunfe-water, but no
change of colour happened to the iron. Mof-
fat contains copper, in no inconfiderable
quantity, but does not thow any on this trial.
[t is, therefore, probably, not diffolved, there,:
by an acid ; but exifts in its nataral form.

STEEL was the next objeét of my fearch.
4. Tue

* Vide Hofman. de elementis aquarum mincralium reée
dijudicandis et exam:nandis, parag. 44.
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4. Tue powder of Ballauftine flowers gave
Dunfe-water a purple colour.  That of Su-
mach a brownith red. That of Pomegranate
the fame. That of Oak-bark a decper.
Green tea turned it purple.  * A tin&ure of
Galls ftruck the deepeft purple. 1 found a
certain quantity of the tincture was required
to give it its deepeft colour, and, when more
than that was added, the colour turned light-
er. Four drops of the tinéture was the pro-
per quantity to four ounces of the water;
when forty was putin the fame quantity, it
was of a Burgundy colour.

It is neceflary, in order to compare the
colours of different waters, that we fhould
have fome method of fifding the colour. No
words can, ever, convey the idea of thefe
changeable thades. Nothing, but an exhibi-
tion of the fame colour to the eye, can ferve
the purpofe. This may be done with the

{alt

¥ The tinture, T made ufe of, was an ounce of boiling
water poured on a drachm of galls, and allowed to {tand an
bour, then ftrained thro’ brown paper.
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falt of fteel. One grain of this was diffolved
in fixty drops of common water. Six drops
of this folution, added to four ounces of com-=
mon water, in which was put, before, its
proportion of the tinéture of galls, ftruck,
precifely, the colour of the mineral water.
As the falt of ftecl, when rightly prepared, is
always the fame, a perfon in China mayknow
the colour, in this way, as exaétly as one at
the well, and fo compare it with thc mineral

waters there.

WHEN any water turns purple with thefe
aftringents, it is looked on as an undoubted
mark of its containing fteel. Nor, indeed,
does there appear an obje&ion of any force
againft this conclufion, feeing it is the only
body known, on which thefe aftringents have
this effe@. A late * author has given us a
very ingenious theory to account for this
phenomenon. He imagines, that thefe af=
tringents have an abforbent power, by which

they attrac the acid that has diflolved the i--
ron,

]

* Dr. SHAW,



Seer.IIl. ON DUNSE-SPAW. a1

ron, and {o leave the fteely particles to float,
by themfelves, in the liquid: thefe being
black muft, neceflarily, give their colour to
“the fluid.  The fame thing happens in mak-
ing ink with galls, water, and coperas, which
is fleel diffolved by an acid. The galls at-
tra& or abforb the acid, leave the irony par-
ticles at liberty to exert their natural colour,
and {o produce ink. This reafoning he con-
firms by obferving, that if oil of vitriol be ad-
ded to any of thefe mixturcs, made black
with galls, they turn pellucid ; becaufe there
is, now, more acid than the galls can abforb,

and the remainder joins itfelf, again, to the
fleel.: .

WerAT the poet faid, my lord, of human
life, may be as juftly applied to theories :
* Nibil eff ab omni
Parte beatum.

THERE is, gencrally, fome little flaw, that
renders the jewel of lefs value. T have never
F been

" ® HoraT. lib. 2. od. 14.
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been able to difcover any attradtion, or ab-
forption betwixt galls and acids. The ex-
periment was madc with both mineral and
vegetable acids, but I never obferved any at-
traction betwixt them, or that the écidit}' Was,
in the fmalleft degree, blunted by the galls.
1f it be faid, that the acid may be attracted,
without being blunted, then mineral waters,
and ink fhould difcover an acidity, after the
galls have attra&ed the acid from 'the iron.
But what feems, yet, a ftronger argument a-
gainft this theory, and fhows, to the eye, that
the acid is not concerned, is this: rub the fil-
ings of iron, galls, and diftilled water, toge-
ther, in a mortar, a black liquor, in halfa
minute, is produced. The reafon then of
this pheenomenon in fteel waters, I chufe,
rather, to attribute to fome change, wrought
on cither the fteel, or galls, (for  tis uncer-
tain which) by the other, {o that it is able to
refle@ the black or purple rays of light.
What the change is, that makes them cap-
able of refle@ing thefe colours, fcems a fpe-
ke culation
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culation too minute, for us, ever, to arrive at,
any degree of certainty with regard to it. We
muft, therefore, leave thefe theoretical points,
for the morc certain road of experiment.

Dunfe-water turned fome kind of brandy
black, whi&, with another kind, it made no
alteration. To alter the colour, I was told,
was a proof that the brandy was good. On
inquiry I was informed, that brandy was,
often, brought home in oaken casks. ‘The
{pirit, in that cafe, had drawn a tin&ure from
the oak, and difcovered it by its turning black
with the minecral water. The longer time
the {pirit has been kept in the oaken cask,
the deeper muft the tinéure be,

II1. THE next experiments were made in
purfuit of fulphur. This is, often, difficult
to be difcovered; tho’, in.the opinion of a
great * Chymift, oftner fufpected, than really

exifting
¥ HorrmaN, de elementis aquar. miner. parag. 53. Pau-

ciflimz enim calidarum fofpitalium aquarum funt, qua fulphur
vehunt,
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exifting in thefe waters. It may be, there,
in different fhapes: in its native form ;' or
difiolved by an alkaline falt; as a volatile
body; or as a fixt. The trials, to find out
the fixt fulphur, come in, more pmperly, in
another place.

-

6.1 there was-any volatile native, or dif-
folved fulphur, it would be found, fublimed,

on

vehunt ; et fi Aqugranmﬂ:s, et paucas forfan alias, excepe-
i, vix umbram ejus deprehendes. Sunt quidem plurimi,
qui Carolinis, Wisbadenfibus et Emfenfibus, fulphur affin-
gunt, lepidam fomnii a colere croceo, quo indufia alba in
balneo inficiuntur, rationem cogentes, fed longe alia cft hu-
jus tincture ratio, et mihi tam felici effe non contigit, ntlex
his plurimifque aliis fulphur eruere et denudare potuiflem, li«
cet fummo ftudio et quafitiffimis artificiis examen inftituerim.
Eft quoque fons feetens et inurbani admodum, ‘ovorum putri-
_dorum inftar, oloris, in confiniis Frankofurti ad Menum, et
qui ab ipfo perfluere putatur, in ipfa urbe, vernacula vocant
~ den Fgul-bran, Hic egregia laxante virtute pollet, et in fe-
bribus ad fitim fedandam avide ab =grotantibus hauritur :
fed adornate curiofe ejus examine, pariter nihil plane fulphu-
xis in eo yeperiri licuit, Notx autem et charadleres qui fors
malis fulphuris prefentiam produnt et arguunt, funt: 1i a-
quz argentum fulco vel nigro inficiant colore, et poft omni-
modam liquoris exhalationem, concrementum relinquunt in-
flammabile, quod cum fale Tartari in hepar fulphuris tran-

. fir.—---Such is the opinion of as great a chymift as ever has
becn.
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on the ftones, above the old well: but no
fuch thing can be obferved.  Sulphur is col-

Je&ed, in this manner, at 4ix, in confider-
»able quantity. '

7. A p1ECE of filver was kept 2 month in
the water, but there was no change of co-
lour, when taken out. The_Z/x-waters, ina
few hours, rarn filver firft brown, then black.

 Thuis change of colour in filver is the

moft certain criterion of a fulphur-water ;
and, where it does not happen, in a fuffici-
ent time, the exiftence of fulphur is to be
much fufpe&ted. I was convinced of the
truth of this by feveral experiments.  Three
‘grains of fulphur, diffolved by an alkaline
falt, was mixed with five Engli/b pints of wa-
ter.  This folution was pellucid, and was fo
weak, that it had no fulphureous fmell : yet,
in two hours, it tinged filver brown. The
fame quantity of fulphur, in feven pints of
water, made no change on the filver. Thus,
| We
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we fee an inconfiderable quantity, even af-
ter it has loft its {fulphureous fmell, will dif-
cover itlelf by this experiment. A {maller
portion than this fcarce deferves our notice.
What fhall we, then, think of wéters, that
fcem to have a fulphureous fmell, and yet do
not alter the colour of filver? This leads us
to think, it is owing to fome other caufe.

NoTHI1NG, that we know, can make ful-
phur diffolvable in water, but alkaline {ub-
ftances. It has been doubted, from this,
by many chymifts, whether fulphur could
ever be found, in mineral waters, without
an alkaline falt.  And, indeed, not without
reafon; for the two famous fulphur-wells,
Aix and Geronfler, have both an alkaline falt.
'To difcover whether this was the cafe with
Dunfe-{paw,

8. Srir1T of nitre was mixed with it ;
but no change happened.

WHEN fulphuris joined with an alkaline
falt, and plentifully diffolved in water, the
mincral
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mineral acids' turn the folution milky. The
reafon given for this change is, That the al-
kaline falt is, more powerfully, attracted by
the acid, than by the fulphur, to which it
before adhered, and fo quits it: the {ulphur,
left to itfelf, gives the liquid a milky colour,
and falls, at laft, to the bottom. But I muft,
freely, own, that on trying this experiment
on fuch a ftrong folution of fulphur, firft o-
pened by an alkaline fale, that the mixture
tinged filver in ten minutes, and turned a {o-
lution of filver, in {pirit of nitre, brown ; this
{trong folution of fulphur, I fay, was not in
the leaft altered by a mixture of the {pirit of
nitre. Thus far our endeavours to difcover
a fulphur have been unfuccefsful.

IV. MY next experiments were made to
dilcover an earth.

9. A folution of fugar of lead in water
was allowed -to ftand fome weeks. A red-
difh tin&ure was, by this means, drawn from

e
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it, which is much better than the fimple fo-
lution ; for that, being white, will give 2
falfe milkinefs to every liquor. This was
mixed with Dunfe-water, and gave to it a
reddifh colour. In a few minutes a red
fediment was precipitated.

From this experiment I conclude, that
there i1s an earthy principle in this water,
That this conclufion is juft, appears from the
following trials. The fame folution, mixed
with rain water, made no precipitation. In
rain water I diffolved fome common earth,
and, after it had fettled, poured the water off.
Into this water the folution of fugar of lead
was dropt : in a few minutes a red {ediment
was formed. The fame experiment was re-
peated with the different kinds of marl, and
it always fucceeded in the fame way: only
there was-a little difference in the colour of
the different fediments.

THE theory of thefe experiments feems

to land in this; That there is a greater at-
traction
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traction betwixt the abforbent earth, of which
there is 2 good quantity in all common carth,
and the acid, than betwixt this Iaft and the
fead; for the fugar of lead is a compofition
formed by an acid, corroding lead. That I
might difcover if this folution was affe@ed
by fea falt, fome of that falt was diffolved in
rain-water, and the folution poured on it.
A milkinefs and precipitation followed. Ac-
cording, therefore, to the different effe&s of
this experiment, different conclufions are to
be drawn.

10. O1L of tartar p. 4. being mixed with
Dunfe-water, no la&efcency happened, but a
little whitifh fediment was feparated.

THis thows, likewife, a terreftrial prin-
ciple in the water. The following experi-
ment is a proof of it. Some earth, diffolv-
ed in rain-water, was allowed to ftand till it
it fettled.  The clear water was poured into
a glafs. This, on ftanding for fome time,
did not let fall a fediment : but when I dropt

G . into
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into it {'ornc oil of tartar p. d. a precipitation
was made in two minutes. Lhis experiment
is, often, brought as a proof of fea falt; it
therefore, needs to be fet in a clear light.
When a confiderable quantity of fea falt is
diflolved in water, if oil of tartar p. 4. is |
poured on the mixture, it, immediately, turns
milky, and is, foon, divided into white clouds,
which all mount to the furface like an oil :
this, at laft, falls down, and forms a white
cloudy fediment. But fea falt muft be in con-
fiderable quantity to have this effe®. Thus,
the fuccefs of experiments, to difcover fea
falt, or earth, feems very different.  Oil of
tartar p. 4. makes no change on nitre dif~
folved in water, and therefore, it is furprif=
ing that it fhould, ever, have been brought
as a proof of nitre. Nor does it affect a fo-
lution of fulphur, firft opened by an alka-
line fal.

V. 11. My next defign was to difcover, if.
there was any acid, or alkaline principle, 1a

this water. On mixing oil of tartar g, 4.
with
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with it, there was no inteftine motion : therc-
fore it contains noacid. "Altho’ all cold mi-
neral wells are called Aeidule, yet there has
never any acid principles been difcovered in
them. Hoffman firtt fet the world free from
this miftake. The fubtile fpirit of the Ger-
man-waters, that affe@s the palate with a
kind of fharpnefs, led mankind firft into that
miftake. This muft, generally, be the cafe,
when the proof depends on the fenfes alone.

12, To difcover if any of the principles
were of an alkaline nature, diftilled vinegar
was mixed with it: no effervefcence happen-
ed; only a few air-bubbles arofe. Aqua for=
tis poured into it raifed no inteftine motion,
but produced more air-bubbles, The fame
happened with {pirit of vitriol. 'With oil of
vitriol it effervefced a little ; but nothing can
be drawn from this experiment, as the fame
happened, on trial, with common water. Al-
tho” there does not appear any inteftine mo-
tion in thefe experiments, yet the feparation
of air-bubblesis a proof of {omething gently |

alkaline.
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alkaline. This is confirmed by the fol-

lowing experiment.

13. Syrup of violets was mixed with the
mineral and common water. The {yrup
-mixed with the firlt was greener than with
the laft: for, it muft be remarked, that this
fyrup, when diluted with water,always, takes
a greenifh colour.

VI. Some general experiments follow.

14. To difcover whether the water was of
a foft or hard nature; I tried it with foap,
and found, that foap was, eafily, diffolved in
it, when cold. I was told that this mineral
water, after it had paffed thro’ the human
body, and had been kept fome time, wafhed
like foap. The water, itfelf, turns linen
yellow ; an effe® common to all fteel wa-
[ers.

15. To try if there was any thing in it
hurtful to amphibious animals, a worm was
put
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put in the mineral water; it died in two
hours. Another put into common water,

for the fame time, was not, in the leaft, af-
fofted.

16. Six minnows were put into a glafs of
Dunfe-water : they feemed very uneafy,
breathed hard; came to the furface; and,
often, leaped over the glafs. "T'wo died in
an hour and a half; other two in three
hours ; the reft feenfed, at that time, very
fick. When the water had loft its fpirit, I
obferved that they recovered, and turned fick,
again, on the addition of freth water. This
- cffeét is common, {o far as I know, to all

ftcel fprings.

My next trials were in the apmhccary..
way. '

7. T'wo equal quantities of rhubarb were
put into two {eparate phials. Dunfe-water
was poured into one, and common water in-
to the other, After ftanding twenty four

hours,
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hours, the mineral water drew the deepeft
tinGture. The fame experiment was made
with Dunfe-water, after it had loft its {pirit,
but this tinGure was no deeper than that
with common water.

18, THE fame trial was made with fen-
na, and the fame thing happened.

19. But withfaflafras, the tafte, colour,
and fmell, were the fame in both.

THESE experiments are, commonly,
brought as proofs of an alkaline falt; for
that, powerfully, diffolves the refine in thefc
bodies. But, here, the diverfity of colour
can be attributed to no fuch caufe. A vola-
tile fpirit feems, by the firft experiment, to
have the chief hand in it.

ITs effeéts on animal {ubftances were mext
tried,

20, Upon equal quantities of flefh, equal
quantities of mineral and common water
were



Sect.lIl. ON' DUNSE-SPAW. 335

were poured. It was hot weather, fo that
both, in two days, {melt ftrong. The flefh,
in both, feemed of the fame colour.

21. TuEe fame experiment was tried with
urine. The mineral, four days after, was a
degree lower in the ftraw colour, but had a

ftronger fmell.

22. WHEN the fame trial was made on '
blood, the mineral drew a deeper tin&ure
from it. After they had both ftood fix days,
the mineral was ftill reddifth towards the top,
~ but the common water, altho’ it contained.
more fea falt, was quite black. The firfk
{fmelt but little ; the other ftunk abomina-
bly. Dunfe-Spaw would feem, by this laft, to
be an enemy to putrefadtion,

23. Uron milk warmed, it made no alte-
ration. This is a very material experiment
in all waters, as to their ufe. The curdling
of milk feems, in mineral {prings, to depend
on their neutral falt. This is evident from

the
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the Scarborough-Spaw. And now, my lord,
enough, I think, is done in the way of com-
mixtion : more would, perhaps, be tedious.

< e ¢

E ought not to reft contented with a
~ view of mineral waters, when juft
taken from the well, and in their beft condi-
tion. We fhould obferve what changes they
undergo by time; what parts fly off ; what
' remain ; and what happens to thefe, both
before and after putrefaction. This is a kind
of natural analyfis, that thefe waters under-
go, by which we difcover parts, that, other-
wife, we could never have feen. It teaches
us feveral truths very ufeful to medicine and
philofophy. It has, hitherto, been too little
regarded.

1. Dunfe-water, expofed to the air, gathers
a fcum in a little time. Great plenty of
- this is found on the old well, and where the
water of the new ftagnates. I could never
| obferve
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obferve any on' the water, when put in
bottles well corked and waxed over.  This
might, perhaps, be owing to the carriage.

2. A RED fediment is feparated, in great
plenty, from the water, wherever it runs, fo
as to tinge all the ftones red. The fame
happens when the water is bottled for fome
time, :

3. AFTER the water has been kept twen-
" ty four hours,. it lof¢s its white colour, and
turns, remarkably, bluifh. The ferruginous
tafte is, then, gone; and the mineral water
appears, to the palate in no way. different
from common water,

4. IF the wateris expofed to the open air,
for twenty minutes, it takes bt avery light
colour with galls.  When it had ftood two
hours and an half, no alteration was made
on it by the tin®ure. " The heat of the at-
mofphere was, then, at the 68th degree of’
Farenbeit's thermomeéter.

R 5. SOME
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5. SoMmEe of it was kept, for half an hour,
in a heat, equal to that of the human body.
It took, then, no tinéture from galls. T'wen-
ty minutes in boiling water, or, perhaps,
much lefs time, deftroys the tincturing qua-
lity likewife.

6. Somt bottles of Dunfe-water, well
corked and waxed over, were carried five
miles from the fpring. When opened the
water took no tinéture. I found, however,
afterwards, that fome of this tinGuring prin--
ciple could be retained, if the bottles, even
unwaxed, were carried with their necks

downwards.

TuEsE experiments fhew us, that the
fteely principle, very quickly, difappears.
Whether it flies off, or is changed, will be
the {ubjec of a future inquiry.  This water
feems to lofc it fooner than any yet defcrib-
ed. Authors, indeed, have been a little in-

accurate in this point; our {urprize muftibe
the
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the greater, fince, from this fteely fpirit, they
deduce moft of the medicinal virtues, that
thefe waters have. * Hoffiman fays, ¢ T'hat
“the Pyrmont water lofes, in twenty four
“ hours, its power of ftriking a tincture with
¢ galls, when expofed to the openair.”  Yet
we know, that this {pirit can be detained, for
years, in bottles well corked. < Liffer,
{peaking of the Bath-waters, fays, “That in
“ frofty weather, they preferve, for a long
“rime, their tin@uring quality, but lofe it,
“ {foon, in thaw: yet, when well bottled and
“ corked, they preferve it for many days.”
1 Dr. Shaw tells us, ¢ That Scarborough-
¢ water, expoled, lofes its power of receiving
‘¢ a tinfture from galls: yet it carries in bot-
¢ tles.” But the time he has not mentioned.
In another place, “ nor does the mineral {pi-
“rit, or light irony principle of the,Scarbo-
“ rough-fpaw water appear to be, extremely,
“light and volatile.” There is a fpring in
Mifnia, deferibed by Hoffman, that feems to

have

@& * De principiis et virtutibns precipuoram medicatorum
Germaniz fontium, + P.233. I P. o1, and 1438.
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have a fpirit of equal fubtilty with Dunfe-
fpaw. We fhall have an occafion, * after-

wards, to defcribe this laft mentioned mine-
ral water.

AFTER the fteely principle has difappear-
cd, the water feems, on trial, to be the fame
as to its other effe@s. It appeared to differ
only in its fpecifick gravity. The fame in-
ftrument, that I ufed before, weighed fix
grains more, after the oker was depofited,
than in water where the principles were yet
intire. Thus it becomes the feven hundred
and fifty fifth part lighter than when firft
drawn from the {pring 3 and the one thou-
fand one hundred and thirty third part light-
er than the brook-water,

‘TuE feum, or pellicle gathered on the fur-
face of the water, by a natural {cparation, de-
ferves our confideration. Altho’ itisa part,
that muft, immediately, ftrike the eye: altho’
" itisa part much ufed, in different difeafes,

by

¥ Vid. part 2. feft. 5,
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by thofe that frequent mineral waters; yet,
it has becn, intirely, negleéted by all authors.
Whether they judged it too fubtile, or too
trifling a part, I know not. It isnot, -per-
haps, fo fubtile, as to elude our experiments:
and fure, that ought never to be accounted a
trifle, which is fo beneficial to mankind.

». THE feum, when yeton the {urface of
the water, has a bluifh purple colour; but,
when taken oft with a fpoon, it turns, in that
very inftant, red. After it was carried fome
iles, the mixture appeared turbid and red.
Being fet down to fettle, inftead of appear-
ing, again, on thefurface, as was expeéted,
it fell to the bottom in form of reddith pel-
licles floating up and down. After it had
{fettled, the clear water was poured off. The
-red fubftance, that remained, was tried with
a mixture of galls, but no change of colour
“happened.

8. THE remaining water that adhered was
evaporated, The powder was of a light red
colour,
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colour, felt fatand a little gritty in the mquth,
and feemed to have a ferruginous tafte.

9. M1xep with galls and water, and al-
lowed to ftand twenty four hours, a red tinc-
ture was formed.

10. SoME of it was calcined in a crucible,
for two hours; the loadftone, attracted the
whole, after it came from the fire, and thew-
ed it to be iron. |

~ "Fuus its nature feems very fimple,and ea-
fily difcovered. A fcum, like this, is obferv-

ed in all folutions of iron, whether by mine-
ral or vegetable acids, and in the tin&ures of

iron made with * water. It is formed by

-the fubtiler particles of fteel, carried up to
the furface by the continual feparation of air-

bubbles. How minute theyare, their appli-

cation to the eye, without pain, plainly dif-

covers. Lheir external effeéts on the human

body fhow, evidently, that they muft enter

' | - the

® Vide fect. 6. part 2.
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the pores, and, confequently, that they are
much attenuated.

THE remaining part, thatis, naturally,
{eparated from the water, on ftanding; and
is to be obferved in bottles, after the water
hasbeen there fome days, is called, by writers,
Oker, Rubrick, or mater ferri. Asthe quan-~
tity, that I had occafion for, in the following
experiments, could not be colleéted from
bottles; it was gathered from the furface of
the pebbles, on which the ftream, from the

pipes, fallg

11. THE oker, being dried and reduced to
powder, was rubbed with water in a mortar,
but the mixture would take no tinéture with

galls.

12. WHEN dried it appeared like brick
duft, and tafted like fat clay. It melted in
the mouth: without being in the leaft grittifh.
Some {mall fhining particles appeared in it.
When viewed with a microfcope, it appeared

an
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an opaque body, without any diftin&tion of
parts. ~ -

13. I did not effervelce, nordiflolve in
diftilled vinegar, or {pirit of vitriol. Some
writers alledge, that the okerof all fteel wa-
ters cffervefces with the laft.  This is found
to be the cafe with the German waters: there-
fore, they conclude it is fo with all others,
The oker, that is feparated from them, con»
tainsa portion of alkaline falt ; and it is this
part that raifes a confli¢t with acids.

e

14. WHEN mixed with {yrup of violets,
it gave the mixture its own reddifh colour.

15. BEING putona red hotiron it fparkl-
ed, but did not burn blue, nor emitany ful-
phurcous flames. In fulphurcous water the
oker is found to contain {ulphur.

16. I' M1xED fome oker and ammoniack
falt together, and fublimed them. The fub-

limed flowers were fomewhat yellow and a
little
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little aftringent. I, therefore, imagined that
the ftecl was fublimed; for it mounts, when
treated in this way, with the fale. But no
martial tincture could be drawn from it with .
{pirit of wine. The tinéture was evaporated,
but no iron was difcovered by the magnct.
As the end of this experiment {feems to con-

tradict the beginning, no conclufion can be
drawn from it.

17. SoME oker calcined in a coal fire, for
an hour, was much redder, and attra&ed by
the loaditone : .this was not the cafe before
ignition. It was afterwards putin the ftrong-
eft heat of a {mith’s forge for an hour. When
it was taken out, there were a few dark-blue
gritty particles loofe, but the greateft part was
fixt, like 2 metallic matter, to the bottom
of the crucible, and appeared like melted iron:
thefe were, forcibly, attracted by the magnet.
Thus, the oker feems to melt into iron, with
a degree of heat, that is not very intenfe.

I 18, The
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18. THE calcined oker, mixed with galls
and water, and allowed to ftand twenty four
hours, produced no purple tinéture. The
difference, betwixt this experiment, and that
with the fcum, is worth remarking ; and may
depend, pcrhﬁps, on the minutenefs of the

ftecly particles, in the former.

* Tue oker has, generally, been looked on
as the ruft of the iron; but its vifcous tafte
confutes this opinion: nor does it appear,
that the fteel ever had an acid joined to it.
There is fuch a refemblance both of figure
and compofition, betwixt it and the feum,
that I am led to think them the fame. The
moft plaufible theory, with regard to it, is
this. The particles of fteel, that form the
fcum, are carried up to the furface of the wa-
ter by the air-bubbles that are continually
rifing. They remain on this furface by a
repulfive force, that is to be obferved betwixt
fteel and water. By the continual addition
of ‘more particles the fpecific gravity of the

{cum is, at laft, able to overcome the force of
repul-
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repulfion: then the fcum falls to the bottom
and becomes the oker. This happened to
the fcum, as I obferved, when mixed with
water. I have feen thefe red pellicles hang-
ing down, in the water, from the fcum, and
juft ready to leaveit. Thele in their defcent,
thro’ the water, carry along part of the {alts,
carths, and what other bodies there is in it.
By this means, they muft * differ in different

waters;

* Mons. CHrovET is the only perfon, fo far asIknow,
that has ever made any experiments on the oker of mineral
waters. He has given us the compolfition of that found in
the different {prings of the Spaw.

Tue oker of the Tonnilet is very red and taftes like fii]
gar. It {eems to contain fome allum. When put ona red
hot iron it burns like fulphur, and detonates with nitre. With
galls it gives-no tinéture, nor is attracted by the loadftons
till fufed. No alkali is found in it when calcined.

TuaT of the Geronfter is yellow and taftes faltith. In
five ounces of it he found two fcruples of a bitter falt, nei-
ther acid nor alkaline, but eafily, with a fmall heat, going
into the latter clafs.  "When ealcined it turned red, and was
attrated by the loadltone. With galls it turned black. Some
of it was boiled in water and oil of tartar, p- d. was putin ;
this turned it quite red. On adding warm water to this tinc-
ture, there was a precipitation of a white matter, that ap-

Pearcd
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waters; be more impure than the fcum; con-
tain a lefs proportion of fteel ; and have a
greater attraction and union betwixt their par-
ticles. They muft, likewife, in fome mea-
{ure, difcover the other contents of mineral
waters.

ol T bR

Y HERE is no change, my lord, fo com-
mon in nature, as that of bodies from

an intire {tate to a corrupted one. All ve-
getables, whether acefcent, alkalefeent, auf-
Zere, aromatic, infipid, cold, or bot, are liable
to putrefadtion ; and, gencrally, end in it. A-
nimal bodies are in a continual tendency to
It;

peared to be fulphur by its acid fumes and deronating with
nitre.

Tsav of the Pohon is yellow and fharp on the tongue.
Put on a red hot iron it has a ferruginons fmell, and, after,

made a tinéture with galls, But it was not attraéled by the
magnet.

THaT of the Sauveniere has the fame colour, but is fiveet.,
It contains about the fourth part fulphur. When calcined
itis attracted by the magnet. From five ouncesa drackm of
falt, like Tonnilet, is got.
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it ; and, in this way, their vegetable aliments
are turned into their nature. When the ad-
dition of frefh juices, the motion of the fluids,
and the expulfion of the corrupted is, once,

put a {ftop to by death, this change, then, goes
{peedily on.

AN end fo very general, and o deftruc-
tive in. appearance, may lead a carelefs ob-
{erver to think, that naturc is plotting, - by
it, her own ruin.

% Sic ommia fatis
In pefus ruere, ac retro relapfa referri,

" Tu1s may, perhaps, be the firft reflei-
on. But a further view will, foon, force us
to alter our {entiments. Corruption is ob-
ferved to be the parent of vegetation. By
the influence of the air, the putrified body
is recalled from that ftate ; and conftitutes,
again, the bland juices of vegetables. This,
then, is the circle, that nature has chofen to
move in. ~ To kcep it complete, it is, wife-

Iy,

® Virgil Georg. 1. line z00.
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ly, ordained, that all vegetable and animal
bodies fhould, at laft, end in this {tate ; and
their very diffolution be attended with be-
nefit to mankind.

+ Queacunque videntur
Aliud ex alio reficit natura.

T r1s natural procefs is not attended, with
fuch a variety of circumftances in animal bo-
dies, as in vegetable. Animals are, already,
on the confines of putrefaction. But vege-
tables have a furprifing change to undergo:
and, therefore, the variety,attending it, ftrikes
us the more.  Your lordfhip has, no doubt,
often, obferved thefe changes, where a quan-
tity of vegetables have been laid together to
rot, or when a rick of hay has been ftacked
too green. I fhall, therefore, only recall,
to your mind, the principal circumftances at-
tending it, and the alteration that is made
byit. Thefc arc neceflary to be known, in

: order
+ Lucretius lib. 1.
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‘order to underftand the change in the mine-
ral-water.

I the foft rccent parts of vegetables are,
in the fummer-time, heaped together, and
the free circulation of air is obftruéted, a
tharp fmell, ftill, however, their own, is firft
felt: they begin to be hot towards the
middle: this increafes, every day, more and
more, in proportion to the preflure, moifture,
and want of air. As the heat advances, they -
lofe their peculiar fmell;; and gain a fetid one,
with a horrid cadaverous tafte.  If the heap
and preflure be great, and the moifture not
over prevalent, the heat, often, burfts into a
flame. When that does not happen, putre-
fa&ion runsits courfe, till the whole mafs is
changed into a fubftance, very difagrecable
both in fmell and tafte. This is always the
fame, however differen t the vegetable matter
be; and refembles corrupted animal fub-
ftances.

ir
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Tr this putrified mafs is examined by chy-
miftry, it affords the fame principles, that
animal fubftances do, a fetid water, volatile
alkaline falt, a thick ftinking oil, and a pure |
earthy refiduum ; principles! very oppofite
indeed, to thole it contained, in a found ftate,
“There feems no difference betwixt putrified
vegetables and animal matter. The effed,
then, of this natural procefs is, to render the
falts and oils alkaline, volatile, and fetid ;
and to reduce all fubftances, whether animal,
or vegetable, to the very felf-fame principles.

To account for all thefe changes, theory
feems yet deficient. 'T'he common opinien
is, that they are owing to the air, inclofed
in thefe bodies, raifing, by the ftruggles it
makes to get free, an inteftine motion : and,
by this, the falts and oils are attenuated and
rendered volatile. But this is only putting
the difficulty a ftep further off. The nexe
queftion muft be, What makes the air {o fond
of getting away? It is, generally, thought,

s WS ghax
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that the action of the external air is neceflary

to this change. This appears to me not well
founded. For, 1 find that water putrifies,
when kept, from all conta& with the exter-
nal air, by good corks fealed over. The air-
pump has led people into this notion. No
put_rcf' action is obferved, there, when the air
has been exhaufted. From this a general
conclufion is drawn. But it is unwarrant=
able, as differing, in circumftances, from the
common procefs. For, not only the exter-
nal air is drawn off, but, with it, the inter-
nal likewife. Liquids lofe it as the a&ion of
the air-pump goes on : and, if folids do not
quit with it, direétly ; yetit will, immediate-
ly, efcape, when unfettered, before it has
wrought any change on the mafs. There
1s fomething, in this affair, not well under-
ftood yet, nor, perhaps, ever will.

* Multa petentibus

Multa defunt,
K 1s

* Horat. b, 3. ode 16,
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is 2 maxim, my lord, as' true in purfuit of
knowledge, as in purfuit of riches. -

WaTeRs, when ftagnating and expofed to
heat, undergo this change. Thofe, from ﬁ".
vers, or wells, foon change their colour, tafte,
and fincll, and turn {o fetid, that the feamen
cannot drink them. The moreimpure they
are, the fooner they putrify. Thames-water
{poilsin a few days; but, when it comes in-
to the hot countries, it, again, purifies itfelf.
Marfhy waters, that contain the greateft
quantity of oily particles, by ftanding on a
fat earth, fpoil fooneft. This change in wa-
ters is owing to the different fubfltances, that
they have colleéted, from earth, air, vege-
tables, or animals, and from the invifible crea-
tures that inhabit them. 'Thefe undergo
the general procefs, and impart to the water
their fmell and tafte.  But, 'bcﬁing rendered
volatile by it, they fly off'; the carthy parts
fink to the bottom ; and the water is lefs as
pure, nay morc fo, than it was at firft. 1 It

does
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does not appear, that the elemental particles
of water are ever altered: therefore, the
fmaller quantity of foreign fubftances it con-
tains, the lefs liable is it to putrify.  The
‘time that different waters take, before they
fubmit to this change, gives a confiderable:
infight into their nature. Mineral waters
~ have never, yet, been confidered in this point
of light. Experiment, always, rewards its
pupils.

1. ON the 10th of Fune,a bottleof Dunfe-
water was fet in a fouth window; expofed to
the fun and weather: but wasfcarcely altered
on the fifth of Fuly. The fame water, well
corked and fealed over, and placed in the
room, was not altered in that time: but, af-
ter this laft had been kept for fix weeks, it
had 2 naufcous {mell and tafte. That which
was expofed, without the window, in bottles
not corked, was no more altered than before;
for the putrid particles flew off as they were
formed.

2. THE
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2, TuE fpecific gravity of the corrupted
mineral-water was the fame with the vapid.

3. Wrtn the tinure of galls a deep
Burgundy colour was formed. What was
expofed, without a cork, fuffered no alterati-
on with the galls. This pheenomenon fur-
prifed me not a little, when it was firft dif~
covered. That it fhould regain its fteely {pi-
rit, after it was loft, would have met, unlefs
{cen, with little faith. - I cannot, pofitively,
fay the precifc time, that that {pirit difcovers
itfelf; but it appears to be, with the begin-—_
ning change to putrefa&ion,

THE reafon of it, on the principles laid
down, feems to be this. The inteftine mo-
tion of the water, a&s, powerfully, on its
contents; renders them {inaller; makes them
volatile, and fit to mount inta the air. The
fixt iron, which we will afterwards difcover
in the water, is attenuated by this a&tion; re-
duced inta very minute particles; and fo

' brought
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bronghe to a ftate of volatility. To con-
firm this reafoning, we cbferved that its
fmell, tafte, and tin&uring quality, went off
in a very little time.  Befides, on calcining
the r@?duam, the magnet did not difcover any
iron particles. Thisis a fufficient proof o

their being volatilized. |

4. Ox dropping fpirit of nitre into it, no
change happened.

5. No milkine{s was obferved with a fo-
lution of f{ilver in {pirit of nitre,

6. ASoLuTion of quickfilver produced
a yellow cloud ; a yellow fediment was foon
precipitated.

~. SYrUP of violets was turned a little
‘green.

8. Tue bottles, when the water is pour-
ed out, have a gunpowder fmell. A black
powder is found fticking to the bottom. No
' oker,
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oker, or red pellicles are to be feen. . The
black fubftance s, probably, fome part of the
iron that cannot be rendered volatile,

9. To difcover if there was any fulphur
in the putrified water, as the fimell feemed to
indicate, a picce of filver was put in it for four
days. It appeared, when taken out, to be
a little dusky. From this, it feems, now, to
contain a very fmall proportion of f{ulphur.
Shall we conclude, then, becaufe it is found
in the putrified water, therefore it muft exift
in the water, before corruption? The con-
clufion, my lord, would be too far ftrained :
efpecially as this fmall quantity may arife
from another {ource. |

IrRoN, evidently, contains an inflammable
principle. Itis thus difcovered. Iron, when
ignited, or its powder dropt in the flame of
a candle, {parkles: when corroded with the
acid of vitriol, a fulphureous ftcam arifes from

it 3
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it; and, if this fteam be confined, by ftop-
ping the mouth of the bottle, till it is gather-
ed in fome quantity, and then, fuddenly, un-
ftopped at the flame of a candle, it will take
fire, and make a noife, like the explofion of
gun-powder. Whatever diffolves the iron,
lets the inflammable principle efcape. Pu-
trefaction has this effe&. There is, then, no
caufe of wonder, ‘that the putrified water is
found to alter the colour of filver a little ;
for the tinging of filver feems to be owing to
the inflammable part of the fulphur. Char-
coal and an alkaline falt, fufed together over
the fire, form a fulphureous fubftance that
tinges filver black. T'his experiment fhews,
that the alteration of colour is made by the
inflammable principle of the fulphur, and not

by its acid. We are led, by this, to obferve,

what a fmall quantity of {ulphur, will difco-

ver itfelf, by its effedts, on filver: for there

was nomore, in a bottle of water, than what
could efcape from a half grain of fixt ftecl.

¥ Dr.
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* Dr. Shaw juft hints, « That he dilcovered
“ a fulphur, in the putrified Searborough wa-
¢ ter ; but does not allow it to be a principle;
<¢ and fuppofesqit generated, as wine is, by
¢¢ fermentation.”

~ 10. THREE Englifh pints of this water
was evaporated, and gave three grains and a
half of remainder. This, puton ared hot
iron, did not emit any fulphurcous fmell. It
contains, therefore, no fixt fulphur.

11. SoME of this refiduum was calcined
in the fire, butnone of its particles were at-
trated by the magnet. Thus, we fee, that
the fixt fteel is rendered {o volatile, as to leave
the water altogether,

PART

* P. 136. he gives a promife, in this place, of fome ex-
periments on the putrified Scarborongh water; but, to our
misfortune, fever has done it
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W T may, perhaps, be doubted, my loxd,
I ‘whether chymiftry has been’ of great
~ © “advantage to the practice of medicine.
This difadvantage has, cerrainly, attended
it, that, for its preparations, fimple' medicines
have been neglected; in which clafs moft of
our fpecifics have been found, and in which
we are to hope for more.  But its ufe, inthe
theory of phyfic, and in natural philofophy,
can never be doubted. In the firft it is very
extenfive.  Many natural operations of the
body are explained by it; the tranfmutation
of viétuals into our fubflance ; the formation
of chyle; of bile; of the falts; of the oils;
of urine ; and almoft all the changes that
happen in the human compofition, It opené,
likewife, to our view, the unnatural opera-
tions in our bodies, if I may call thefe of
ke L difcates

Fl
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difeafes by that name. "T'he noxious effeéts
of putrid effluvia ; the confequences of ftag-
nation in our fluids; the progrefs of fevers ;
and many other difcafes are fet, by it, ina
clear light.

"l'o natural philofophy it has been of very
great advantage. "T'he varied adions of bo-
dies are now deduced from their conftitnent
principles.  Chymiftry, properly managed,
is the only {cience, that I know, capable of
difcovering thefe. There is no other, that
can teach us to difunite bodies ; mix them ;
and obferve the different effeéts that happen.
‘T'here is no other that can transform cold
bodies into fire ; fixt into wolatile; fluid into
folid, and folid into fluid ; mild into corrofive,
and corrofive, again, into mzld. By thefe we
‘underftand the operations of nature. 'The
metallurgic, the dying,and feveral other arts
- have reaped great advantage from it.  How
far farming and cookery might be reduced

“within its rules, and improved by it, would
' be
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be worth the confideration of fome ingeniouns
perfon. So far from being arrived at full per-
fedtion, chymiftry feems, yet, fcarcely, out of
its cradle.  The experiments, already made,
bear no proportion to the various trials and
various mixtures that might be made.

Tue opinion of the firlt chymifts, who i-
magined that falt, fulphur, and mercury, were
the only conftituent principles of all bodies,
has been exploded, for near a century. 1'he
firft * chymifts knew nothing of natural phi-
lofophy, or its laws; and, what is worfe,
were, 1 doubt, {carce honeft men. They
endeavoured to impofe on the world, and
have been found guilty of falfchood. In their
wild fearch, however, after the fovercign E-
lixir, that was to make man as eternal as his
Maker; and the philofopher’s ftone, that, by
¢hanging every thing into gold, was to ren-
der him, almoft, as powerful, many ufeful
difcoveries were made: The wild enthufiafin
of ithe firflt cultvators of this feience was,

perhaps,
* Bafilius Valentinus, Paracelfus, Helmont.
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perhaps, ‘of more advantage to it, than the
{low advances of more regular enquirerswould
have been. At laft Boyle appeared, and plas
ced chymiftry on a rational footing, '

THERE is 2 great objetion againft admit-
ting the parts, that are {eparated, by the ex-
treme heat of fire, as natural conftituent parts
of bodics: becaufe they may, by itsacton;
“be generated, of produced from other prin-
ciples, Nor: do our  modern chymifts af
fert them to be natural. :Thefe are not, ab-
folutely, however, to be rejeded : for nature,
we find, produces principles like thofe which
arife from fire, Alkaline falts are difcovered
in the German waters. Their title to be e-
fteemed natural, is as goed as that of the mi-
neral acids; fince the firft is found unmixed,
the laft always attached to bodics. But
there lyes no objeftion againft admitting thefe
parts, as conftituent principles, which are fe=
. Paratt“d by ‘2 heat no greater than that of a
fammer fun. ' There is no neceflity of ever

wling
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ufing a greater degree in the analyfis of mi-
neral waters.

Tiur firlt part of this letter, my lord, was
taken up in examining Dunfe-water by addi-
tions of different materials.  But this proof
is not fo certain, nor convincing, as the expo-

{ing of thofe very principles to the eye. This
is the bufinefs of Araljfis. By the former
fct of experiments, we had a great probabili-
ty, that this Spaw is a compound of air, was
ter, falt, earth, ‘and a chalybeat principle: if
we can feparate thefe parts, fo'as to expofe
them to the eye ‘and examination, we fhall
have a complete evidence of their reality.

1. ONE pound Englifh weight, which is
thirteen ounces and a half apothecary, was,
at the well, put into a retort, and fet in a
gentle fand heat; with a receiver luted to it.
The water was [carcely bot, when fomething
came thro’ the lating, and expanded it fo,
that it obliged me to make it faft with brown
paper,  What was in the retort, {oon, turn-

cd
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cd of a light reddifh colour ; and a red filmy
{fubftance like a fpider’s web rolted together,
fecll to the bottom. After all had come over
into the receiver, that would, with this gentle
heat, I found, in it, thirteen ounces and two
drachms of water; and, in the retort, one

grain and a half of refidunm. I 'hus almolt
two drachms had efcaped.

2. To find out what it was that went off
{fo foon, the beginning of the fame procefs
was, again, repeated.  After this fubtile mat-
ter had paffed thro’ the luting, and a very
{mall quantity of water had come over into
the recciver, 1 {eparated the glaffes, and tried
the water in the retort and receiver with the
tinture of galls, but no change of colour
happened.” So that this fubtile matter ap-
pears to have been the chalybeat fpirit, with
{ome air and water.

3. Two pound ZEnglifh, or twenty feven
ounces apothecary, was cvaporated, in a fand
heat, not exceeding the warmth of the fun.

It
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1t turned, in a little time, of a ftraw colour,
and depofited reddifh floating pellicles, that
touched the bottom, but did not ly on it.
After all the water was evaporated, the refi-
duum weighed two grains and three fourths
of a grain.

5. THE colour of the refiduum is like
high-coloured fnuff. - It feels gritty betwixt
the teeth. A very nice tafte can difcover
fomething faltith in it. It appears, in the
microfcope to bean opaque body, intermixed
with diaphanous particles; thefe, probably,
were falt,

5. TuE refiduum 1 put into the glafs a-
‘oain, and fet it in a pretty ftrong fand heat.
ft, foon, feparated into two different fub-
{tances ; and thefe took two different pofts.
A grey carthy part lay at the bottom. A-
bout two inches up the fides of the glafs and
round it, there was a whitifh circle, that ftuck
faft. It tafted faline and like fea falt. The
powder on the bottom {eemed carth.

6. Tris
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6. THis faline circle was diffolved in dif-
tilled water.  Being evaporated, I found, at
the bottom of the cup, ohe grain of a fub-
ftanice that looked like fine carth, ' yet tafted
fomewhat faltith, and above it a circle of red=
difh falt, that weighed about half a grain,
and was the fixth part of the whole..

4. To difcover if there was any fixt fteel
in the refiduum, 1 fublimed it with Ammoni-
ac falt.  The flowers after fublimation ap=
peared of various colours, but moftly black~
ifh, asthe martial flowers do; and had a very
ftiptic tafte. Spirit of wine, in three days,
drew no martial tin&ure from them.. ,Galls
had no effeét on this tinéure: nor the load-
fone on its refidiuum. No cancluﬁan can
be drawn from this experiment.

8. SomE of the refiduum was calcined i
a ftrong fire. Tt had, after calcination, an
iron colour; and, by the magnet, thewed
giéat plenty of iron particles, which it did not .
before 'ignition, ' |

9. To



Secri I ON DUNSE-SPAW. 89
9. Todifcover the proportion of fixt fteel
in the calcined refiduam, 1 diffolved three
grains of it in water, and poured it off, when
the firft and heavieft parts had jult fallen to
the bottom, but before the light carthy could
arrive there. This was repeated ull the wa<
ter came off clear. The remainder was at=
tra&ed, wholly, by the loadftone; and weigh-
ed one grain and three fourths. Thefe three
grains were {even before calcination. Thus,
about the fourth part of the refiduum ap-
pears to be fixt ftecl.  As fome of the earth
might have been attra&ted along with the
fteel, the following experiment was tried to
make the affair more certain.

10. Fifty five grains of calcined refiduum,
that made, before calcination, two drachms
and twenty four grains, was put into a rever-
beratory furnace, with an equal quantity of
common flux and charcoal powder. After
it had fultained the ftrongeft fire for half an
hour the crucible was taken out; but noiron

was found fuled at the bottom of the cru-
M cible,
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cible, nor did the magnet attraét any par-
ticles from it.  In this experiment the iron
feems cither to have pafled thro’ the pores
of the crucible, by the extreme heat of the
fire, or to have been perhaps deftroyed by
too great a quantity of the common flux.’

TraaT we might difcover, whcther there
was any * fixt fulphur,

11. THE refiduum was rubbed, for fome
time, on filver, but no blacknefs was pro-

duced. ;
12. SoME

* Moxsieur CaroveT difcovered a fulphur in the refi-
duum of the Spaw-waters. From 100 pound of the Geron-
{ter, he got a half ounce of glutinous earth, that was fat on
the fingers, detonated with faltpetre, and cmumd a fuﬁbmt-
ing vapour like fulphur,

. TuE refiduum of 100 pound of the Pohon gave an ounce
of fulphurecus matter.

. Frowm the refiduum of 100 pound of Tonnilet he got
two drachms and a half of red falt, that would not dry for
being unétuous: it detonated with faltpetre like common

{fulphur.

* Frowm the refidaum of a like quantity of the Sauvenicre,
n@ mentjon is made by him of any {ulphurcous body.
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12. SoME of it was putonared hot iron:
It fparkled, like {nuff thrown in the fire, but
did not emit blue, or fulphureous flames.

.13. A prRAcCHM of oil of tartar p. d. was
mixed with fixteen grains of i, and put o-
ver the fire. "This was infufed, afterwards,
in fpirit,of wine, for four days. The tinc-
ture never turned red ; nor did any milki-
nefs or precipitation happen, on a mixture
of fpirit of nitre.

" 'THus, we have been in fearch of a vola-
tile and fixt fulphur, by all the experiments
that are faid to difcover it : butin vain. Shall
I therefore deny that there is a fulphur in
it? no, my lord: the conclufion would be
too ftrong. I can fay no more, than that
thefe experiments have not been able to dif-
cover any. I thould look, however, on any
perfon, aflerting its exiftence, without a proof
by experiment, as very oppofite to the cha-
racter of a candid enquirer into truth.

As
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. As to the fmell and tafte of fulphur, which
fome find in this water, I muft obferve, that
thefe fenfes arc very deceitful.  The Ger-
man-waters tafting acid and tharp, when they
are ju{’c the oppofite, is a fignal proof thatin-
ferences, drawn from the fenfes, are fallaci-
ous, when trufted to alone. Many bodics,
we know, that contain no fm’lph-ur;ha#e this
fmell. Sea-water, when putrid, ‘{mells like
rotten eggs. And how do we know but
fteel, or any other matter may be fo model-

ed, as to produce the fame effelt on ;hc
fenfes?

SuLPHUR has two very different and op-
pofite fmells. When burnt, it fends out a
fuffocating vapour, that is very uncafy ta re-
fpiration : this proceeds from its acid ; and
is not what we have to dowith at prefent. The
other is, when it is joined and opened by an
alkaline fale; then it has a peculiar {mell,
fomething hkc rotten eggs. 1 his is owing
to its oily part, after the acid has been at=

tracted
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tracted by the alkaline falt: hence arifes the
fmell of gunpowder when burnt, the alka-
line falt in the nitre operating, in this man-
ner, on the acid of the fulphur. It is this
feetor that is fuppofed to be in Dunfe-fpaw.
But as no alkaline faltis difcoveredin it, this
fimell, if any fuch it has, drifes from the in-
~ flammable part of the iron itfelf. How Tittle
will do this, the fubtile efluvia of bodies, that,
for years, fend their odorous particles a great
way rﬂund without any lofs of fubftance
worth mentioning, evidently demonftrate.
But this little, that -':ﬁ.:ap-::s, perhaps, ﬂ*ﬁﬁl the
fubtilized iron, can, in no fhape, merit the
title of a principal, or conftituent part.

-WHETHER there is any other fubtile mat-
ter of an ethereal kind, or unknown ﬂcams

raifed by central fire; joined to this water,
may admit of a queftion ; but itis not fo ea-
fy to come to a conclufion with regard to it.
What efcapes experiment, has not efeaped
theory: But, as we are furc of nothing with-

D3ioen out
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out the firft, we fhall never admit any thing
on thf; credit of the laft alone. The anaiy—
{is, that we have purfued in this feétion, has
difcovered, to the eye, air, water, falt, earth,
and fteel to be the principles that go to the
compofition of this mineral fpring, = Each
of thefe deferves our confideration in partie
cular

SR A Sk o
THE different methods, that difcover aix

in mineral waters, and which I pur-
fued in the examination of this, are thefe:

1. WHEN water is taken, from the well,
in a glafs, we are to obferve whether any air-
bubbles mount from the béttom to the fur-
face, and fo eflcape. ' A few of thele are to
be feen in Dunfe-water. ln the German-
waters, efpecially thofe of the higher Germa-
zy, thefe air-bubbles are in great quantity.
A glafs of Selfer-water, freth from the well,
feemed as brisk and fparkling, as a glafs of

Champaign ;
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Champaign ; and appeared, to the tafte, fo
like it, that, had I not feen it taken from the
fountain, I fhould have deemed it rather wine
than water. This great quantity of air is,
probably, the caufe of that delicious cut-
throat tafte, as Champaign drinkers exprefs it,
in thefe waters.  All fermented liquors, that
have {tood any time in bottles, contain much:
of this aereal principle, and produce the fame
fenfation. = Or, perhaps, what raifes and be-
gets the air, may caufe the rafte,

- 2. IF mineral-water, juft taken from the
well, is obferved to be much lighter than the
common fort, then it is, generally, thought
to contain more air, Dunfe-water is heavi-
er. But this proof, for {everal reafons, is not
to be depended on.

3. WHEN a quantity of the mineral wa~
ter is put in a bottle with a'long neck, if the
water, after it has been kept for fome time,.
is obferved to fubfide, thisisa fign, that a

quantity
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quantity of air was lodged between the aques
ous particles, and kept them feparate; but,
after it has made its cfcape, they approach
nearer, and the furface finks. In this way
Dunfe-water difcovers no air. '

> 4. FREQUENT eruftation, after drinking
any fluid, difcovers the aereal principle ; for
- common water has no fuch effe@® on us.
Noathing of this kind is fclt on drinking.
Dunfe-water.
- 5. LeT a bottle be almoft filled with mi-
neral-water; fhake it for fome time; keep-
ing the mouth of the bottle well ftopt. If
there is much air in the water, it will rufh
out with a noife on unftopping the bottle.
Dunfe-water difcovers very little air in this
way.

6. Liquips, that contain much air, oft-
" en burft the bottles. But this water never

does. L'he German-waters arc allowed to
{tand,
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ftand, for fome time, uncorked, that the air
may cfcape.

7.7, WHEN water, containing much air,
is put over a fire, there is a great agitation
and expanfion from the rarefaction of the
aereal particles. Thus, water that contains
molft air heats {fooneft.  Dunfe-water, put o+
Ver a gentle fire, did not fimmer.

8. THERE is not a better way to difco-
ver the quantity of air, than by the air-pump.
When, by it, the preflure of the atmofphere
is taken off, and the water eafed of an in-
cumbent load, the particles of inclofed air
join, recover their properties, and efcape in
form of air-bubbles. In this way moft of
the fixt air is extraéted, and becomes vifible
to the eye.  Dunfe-water difcovers, by this

experiment, more air, than common water
dogcs.

O~ mixing Rbenifh wine and fugar with
the German-waters, an ebullition, immedi-
' N ately,
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ately, arifes, and a great quantity of air flies
off. Thus air is, indeed, produced, but, it
feems, racher from the alkaline falts and acid
of the Rbenifh, than from the water itfelf,
"This experiment is, therefore, delufive. ‘

- ArL thefe experiments allow the air to
clcape; and, therefore, afford no juft mea-
{ure of its quantity. To attain this, we muft
catch the air, and exhibit it to the eye. An
ingenious * gentleman, to whom the world
is indebted for a train of experiments, has
taught us a way to meafure the quantity of

air in all fluids. Following his method,

9. I PLACED an inverted bottle, full of
this water, in a glafs ciftern, containing the
{ame

* Dr. SterueN Haves. By this method he got from
54 cubic inches of well water, one cubic inch of air. . From
Brifiol and Holt water the fame. From Pyrmont twice as
much. A good quantity from Spaw and Tunbridge. A great.
deal from bottled beer, From Ebfham and Aéton little more
than from common water.. From Bath very little, Had he
informed us of the precife heat and time, that thefe quanti-
ties were feparated, we could have compared Dunfe-water
with them.
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fame water. The ciftern was fet in a kettle
of water, heated to the degree of the hu-
man body. In half'an hour,aboutthe eighth
of a cubical inch of air was generated and
colleted in the upper part of the bottle.

10. DR. Shaw gives usa method of catch-
ing the air, better fitted for our purpofe, as
we can handle and examine it in what fhape
we pleafe. A bladder, well oiled on the out-
fide, is to be tied very clofe to the neck of a
bottle filled with the mineral water; care
muft be taken to admit no external air, and
the fides of the bladder {queczed clofe roge-
ther. As the air feparates, the bladder is
blown up. This experiment being made on
a bottle of Dunfe-water, expofed toa gentle
heat, equal to that of the human, for an
hour, the bladder contained about the cighth
of a cubical inch. The fame bottle was ex-
pofed to the atmofphere for nine days, and
produced two cubicai_inchcs.

AIR,
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AIR, colleéted from the water in this way,
appears to be claftic, and capable of rarefacti-
- on and preflure, fo far as T obferved. It o-
vercomes the whole force of the atmofphere
by diftending the bladder, and muft be in
equilibrium with it. It feemed tobe of the
fame nature with our atmofpherical air.

THE manner of its formation appears to
be this.  Steel contains a great quantity. of
_ this flaid in a fixt ftate, which makes its ap-
pearance on any diflolution, or feparation of
its parts.  When it is difflolved by the mine-
ral acids, a great quantity of air-bubbles, con-
tinually, cfcape.  The fame happens, tho’
in a fmaller degree, when the particles of
" fteel are * feparated by waterg, In this laft
way, a {mall portion of air, more than that of
common water, is generated. I rather chufe
to deduce its exiftence from fixt air, than
from particles of iron, thrownoft, and fo be-
coming repellent air, tho® it is the opinion of
fome 4 great men.  Air feems to be fo ge-

. _ neral
% Vid. part 2. feét. 6. 1 Sir Ifaac Newtan, Hales, .. -
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neral an element, fo ufeful, with qualities fo

uniform and certain, that ’tis probable it was

created, in the beginning, a body diftinét

from all others; tho’ capable of change, yet
- alwaysready to return to its old form.

* Nihil antiqua lege folutum
Linquit proprice [ftationis opus.

GRreAT feats, I obferve, are expecied from
the ofcillatory motion of this air, fo plenti-
fully contained in fome waters, after it has
entered the veflels. The effeéts of this are
deduced from the effets of common air.
-1~ Authors fay, that it enters the fine veflels,
“opens obftruftions, and cleanfes all the canals
of the body. I fhould, hardly, my lord, dif-
fer from them, or doubt of thefe cﬁ‘e&‘ts,wcré
I not backed by all the writers on natural
philofophy. From them we learn, that air,
fixt in bodies, lofes its elafticity, and is no
UL ' more

.. ¥ Boethius, lib. 1. metr, §. + Hoffman, when he al-
~ figns effeds to the aerial ethereal principle, feems, cvidently,

~jndged, to mean the fpirit. De element. aq. miner. exami-
nandis, “parag. 14,
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more a real active clement. Such is the fi-
tuation of that in our fluids; which, not be-
ing claftic, can have no ofcillatory motion,
or expanfive force. If it had, the effe@s
would be terrible. For the expanfion of air,
from the freezing point, only, to the heat of
_fummer, is in the proportion of fix to feven.
As our bodies mntaih_mc}r_t: air than an equal
quantity of the atmofphere, and the winter
cold is often far beyond the freezing point,
we would be torn to pieces, if the air, mixed
with our fluids, ftill enjoyed the power of ex-
panfion. Befides, we find, that air, 1n_|efted
into the veflels, proves certain death,

11, To put this queftion beyond all doubt
by experiment, I catched fome blood in the
fmall gut of a fowl, asit flowed froma vein,
taking care to admit no external air. - The
gutbeing clofely tied, was putin a glafs, from
which the air was, immediately, extra&ed.
But the gut, full. of blood, did not fwell,af-

ter the preﬁ ure of the cxt-::rnal air was taken
f,
D1
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off. This fthews, that the air contained in
the blood was not rarefiable or elaftic.

I appears, that air never a&s as air in the
human veflels; and, therefore, as to thefe
effeéts, it matters not, whether mineral wa-
ters contain much, or little of it. Shall I,
then, deny the fixt air any power over our
frame? no, my lord: but till that is once af-
certained, ’tis impoflible to fay, whether a
greater quantity of it, than ufual,in the blood,
will do good, or harm. It may, perhaps, af-
fift the animalization, or tendency of our flu-
ids to putrefadtion: but as this is uncertain,
and the common quantity of air {erves very
well the common purpofes of life, T muft
doubt of any advantage a greater fhare of it
would be to the human frame. |

But the effe@s of too much air, in the
firfy paflages, is but too plain.  Thereit pro-
duces cructations, pains, fwellings, fpafms,
convulfions, as the hiftory of thofe mineral
waters, that contain much of it, fhow. To

prevent
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prevent thele effeéts, hot carminative medi.
cines are taken along with them. Is this
then a principle to be wifhed for in great a-
bundance? by no means. As this ingrecdis
ent can be of nofervice in the habit of the
body, and can do much harm in the {tomach
and inteftines, Dunfe-water is, certainly, {o
much the better, the lefs it contains of it. As
a proof of this, I know no fuch effects hap-
pen on drinking it, tho’ no preventives are
ufed, as, frequently, do in a courfe of the
Gerinan waters.

il A dioe T

THIS fair and varying {cene of nature is
upheld by change ; and change is ef-
fected by motion. Were all bodies fixt, it
would require great force to make their com-
ponent parts alter their fituation; and they
would retain,for ever, the fame unvaried fgce,
unlefs expofed to the violence of attrition. A
fluid body, therefore, that moved with eafe

ilelf, and would be the caufe of motion in
others,
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others, was abfolutely neceffary, in the ftruc-
ture of this globe ; for it was defigned to be
comely and ufeful to its inhabitants. 'Wa-
ter anfwers this purpofe. It divides, imbibes,
tranfports the folid parts ; and, by applying
them elfewhere, is the caule of increafe and:
vegetation, It is no lefs neceflary to putre-
fadtion, the other great change in nature;
which, without this element, can never go
on. The life of animals and circulation of
their juices depend on it.  The greateft part,
both of vegetable and animal fubftances, is
found to confift of pure water. The mine-
ral kingdom owes, perhaps, in fome meafure,
its ftability to the want of this principle. Sa
general and ufefula part of the works of na-
turc demands our confideration.

WHAT was feparated by diftillation from
the Dunfe-water feemed to be pure elemental
water. A folution of filver in fpirit of nitre
made noalteration in it. Nor did galls. The
colour of filver was not altered by lying ma-

O ' ny
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ny days in it. Nothing impure or * heteror
geneous appeared, on trial, mixed with it.

Oxe of our greateft modern 4 phyfici-
ans aflerts, That the good effeéts of mineral
waters depend, not on their ingredients, but
on the clemental water.  As a proof of this,
he informs us that feveral wells in Germany,
of very great fame, contain no mineral par-
ticles, but draw their virtues from a pure light
water alone. OF this kind are the Toplicenfes,
Schlanginbadenfes of Hefle, Friginwalgenfes,
and others. Thefe can boaft of nothing
chalybeat, earthy, or faline, and yet have
great virtues, ufed internally, or externally. ,
“Théy are lighter than rain water, and leave
. no fediment on evaporation. Altho’ this
conclufion is pufhed rather too far, yet it
cannot be denied that much depends on the

purity

* Minerar waters diftilled have difcovered their qualis
ties. Monl. Chrouet fays, That what was diftilled from the
Geronlter a fecond time was bitter, and had a fulphureous

fmell ; what came from the Pohon was fharp, aud had ng
{mell of fulphur,

T Horrmax de therm. et acidul. ufu et abufy, parag. 6,
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purity of the watry principle, and that it is
of fefvice, not only as a vehicle to the o-
thers, but as an active part.

WaTER is allowed, by all the writers of
natural philefophy, to be a very fubtile bo-
dy: even more {o than air. It has penetrat-
ed the*pores of gold. It is probable, then,
that there is no vafcular part of the human
body, how minute {oever, which this confti-
tuent part cannot with eafe pafs through. We
can with no juftice refufe it a circulation
through the nerves, if they are pervious, as
they {eem to be. It muft be the moft general
circulating principle of our fluids, and ferve
asa vehicle to the reft. As its ufe is great, fo
its deficiency maft be as greatly felt. When
this happens in ‘a particular place, then an
obftrucion is formed: ‘but if the cafe be ge-

neral

* To difcover whether water conld be compre(led into
narrower bounds, the Florentine fociety made a hollow globs
of gold, filled it with water, and fqueezed the fides together
with the utmoft force of machines. The water was not com-
prefled, but forced thro’ the pores of the gold, and appear-
ed like dew on the furface,



268 WADIESSAY Part II,

neral with the whole fluids, as fometimes
happens in inflaimmatory fevers, when their
oilinefs rejeéts the water, moft horrid fymp-
toms arife, and death treads faft at their heels.

OssTRUCTIONS, under which name
molft difeafes rank themfelves, arife from the
clofe attraction of the more folid parts, while
the fluid are prefled out.  Water feems well
fitted to remove them. Its fubrility carries
it every where ; its diffolving power opens ;
its fluidity wafthesaway ; its blandnefs fheaths;
while its continual fecretion carries off all un-
natural concretions. If obftructions can be
opened by art, this feems to bid the faireft
chance for being the inftrument.  All thefe
good effects we are to expeét from this prin-
ciple of Dunfe-water, which is very foft, and,
after the precipitation of the mineral parts,
light as the pureft rain water. I imagined
that its paflage thro’ the marly bed might
give it that foftnefs, and found, by experi-
ments, that water, hardned by a folution of
| fea
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fea falt, was made more foft and lefs falt by
a mixture of marly earth.

As the neighbouring fountain always fup-
plies your lordfhip’s own cup, it will not be
difagreeable, 1 fuppofe, to be informed, what
are the criterions of good water; what the
properties of its different kinds; and in what
manner they may be beit mended when bad:
a fpeculation very ufefulto mankind, but more
particularly to one of your lordfhip’s tempe-
rance. Hippocrates thought this fubjeét not

“unworthy his confideration, and has left us
a few good obfervations on the effeéts of dif-
ferent waters. % Some of great character a-
mong the moderns have attempted this fub-
jeét.

~ Goop water is known by the following
propertics :

I't has neither colour, tafte, nor fmell; for
thefe difcover a mixture of other bodies.

| It
- * Bocrhaave, Hoflman,
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Lt is lighte. 'This appears by its quick
heating and cooling: but more certainly by
the hydroftatical balance. The hydrometer,
with a long neck, divided into different de-
prees, to mark its different depths, anfivers
very well the purpofes of comnion life. The
lightnefs and gravity of common watér, I find,
depends not on the quantity of ‘air contain-
ed in them, but on a mixture of carth and
fea falr, which are found more or lefs in al-
moft all. On mixing both thefe materials
with water, I found it fpecifically heavier.

- T muft be light on the ftomach bya quick
and cafly paflage out of it. "This levity is
very different from the former; for water
heavy in the balance may be very light in the
ftomach. This feems to depend on great
puﬁty, or, perhaps, a fpirituous principle.
The fenfation is our only teft of this quality.

Tue longer water remains in an uncor-
rupted ftate, the better it muft be. The pro-
grefs of putrefattion is in proportion to its

v L“gc e



Secer. 111, ON DUNSE-SPAW. 1T

ve'gemble, or animal contents. Hence rivers,
that wath great cities, and flanding waters,
are, of all others, the moft liable to corrup-
tion.

To be foft is one of the chief properties
in the offices of common life. The hard-
nefs of water, I find, depends molftly, if not
entirely, on {ea falt : for water, that eafily dif=
{olves foap, is hindered from doing it by a
mixture of lea falt; even after foap is diffolv-
ed, the equal folution is curdled by an addi-
tion of that fale. As the fame effect h;lppc’-:-né
betwixt falc of tartar and fea falt, the curdl-
ing of foap muft, ftill, be owing to the a&i-
on of thefe two. From this we can eafily
account why hard water fhould be fuch a
friend to the fcurvy. The criterions of foft
water are, that it brews well; boils peale with-
out making them hard; diffolves foap equal-
ly; and wathes dirt entirely out of linnen.-
We muft take care, however, not to miftake
a degree of puuefaction for foftnefs, for we
find water I"l}ttn:a in its teadency to corrup-

tion.
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tion. Hard water may agree beft with fome:
conftitutions.

It fhould not turn turbid with a folution
of filver in f{pirit of nitre ; nor milky with
oil of tartar p. d. or clondy with a {olution
of fugar of lead in water. Thefe changes
difcover a mixture of faline and terreftrial
particles.

Acatn. The fmaller proportion of ter-
reftrial particles it contains, fo much the bet=
ter. Water can never be got entirely free
from them: not even rain water. Yet, there,
they make but an inconfiderable part. Se-
veral fprings approach near it. "This purity
is known from its leaving no 4 incruftations
on the fides and bottoms of kettles that
have been in long ufe. But the moft cer-
tain method, to difcover the proportion of
pure element to the folid part, is evaporati-

on:

+ Havres tell us that there isa{'pr'u;g in the palace-yard
of Hampton-court, that left no concretions on a
kettle, in which it had been boiled, wishout cleaning for
fourteen years.
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on: by that the whole is made vifible and
capable of weight. The nearer it approach-
es to rain water, {o much the better.

"THESE, my lord, are the figns of good
water ; and, thus, cvery one, who is as much
concerned as your lordfhip, can, with eafe,
difcover, whether that, which he ufes, is {o,
or not. I havegiven no rules but what may
be eafily underftood, and as eafily applied.
It is to be regretted, that we have nota natu-
ral hiftory, on this {cheme, of all the waters,
whether well, fountain, or river, in every
county; their defedts might, in fome meafure,

be correfted, and the inhabitants reap the
benefit,

WATER in general is divided into thefe
claffes ; rain, fountain, well, river and lake.

The chara&er and properties of each is worth
the inquiring into.

. 'THE air contains every thing that can be
made volatile by the fun, fire, fubterraneous

¥ heat,
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heat, pﬁtrefa&iun, fermentation, attrition, or
effervefcence. And, therefore, different falts,
oils, {pirits, earths and metals, too, are, con-
tinually, floating in the atmofphere. Rain,
that afcended in form of vapour, floated in
it, and again defcends, muft contain all thefe
different bodies. As thefe efluvia alter, fo
muft rain. It is very different, therefore,
in different feafons; very differentin drought
from what it is in moift weather ; véry dif-
ferent after thunder from that which falls at
any other time, This water at beft is found
- impure; contains often the feeds of many
plants; 4 when kept, changes into a thick
mucilaginous body ; and putrifics foon. It
is, however, in general, better than moft
fountain water. It is very light, heats and
cools foon, diffolves foap eafily, and has
fcarcely any fediment, when it is gathered at
a diftance from any city ; for the fmoke of
towns defiles it much. Itis thought to be
beft in the eaft and fouth winds, and in the

| thonth

+ Boeruaave found in it the (eeds of the Alga fluvias
tilis, and the Fungi,
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month of May, being then replete with the
fineft efluvia of the carth.

R A1N, having fallen on the earth, finksa
few feet, glides along the fandy ftratum, to-
wards the more depending places, till it finds
an exit, and then appears, again, in {prings.
Hence they are molt common in thofe val-
lies that are furrounded by hills. Swifzer-
land, the higheft country in Europe, gives rife
to the greateft rivers in France, Germany, and
dtaly. Rain ftrained, thus, thro’ fand, which
is nothing elfe but a quantity of irregular
flints, fitted to intercept all heterogencous
particles, muft appear more pure, if it met
with nothing diflolvable in the way. But it
can fcarcely mifs of this : and therefore comes
out more impure; fometimes medicated ;
nay cven poifonous. Itis, in general, hea-
vier than rain water ; contains {ea-falt; and
depofites feces ; efpecially, when boiled.
Springs that come from calcarcous ground,
or rocks, are obferved to be hard and bad : as
are likewife thofe in the neighbourhood.of

hot
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hot wells. 'What paffes thro’ fand and gra-.

vel is the beft, for from thefe it can take no
tartarine qualitif: s,

Prt well-water differs very little from
fountain in origin, being ftrained thro’ the
fame fandy ftratum, which iscommonly found
ten or twelve feet below the furface. But as
it does not run like fprings, ’tis more impure.
Reft gives it a degree of corruption, that foun-
tains are ftrangers to. Well-water is always
harder when low, than when full, from a
greater quantity of fea-falt: and all-wile the,
regulation is! for, then, the water tends
fafter to corruption from the {canty fupply. .

Rivers owe their origin moftly to
fprings ; and muft have their qualities. But
as they are inhabited by fith ; as they {weep
the plains; as they receive the filth of great
cities ; as they are expofed to all animals
and as their fubtiler parts are exhaled, they
muft be, confiderably, more impure than the
former. They differ, according to their cir-,

cumftances;”
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cumftances, from oneanother ; nay, often,
from themfelves. Such an odds there is in
their {pecific gravity alone, that a bark, which
can keep above water in the Mayne, will fink
in the Rhine.  So nothing can be faid about
them in"general. They are commonly more
impure; fofter; lighter; and more inclinable
to putrcfa&mn, than fountain- water.

"Tue witer of lakes, morafles, ftag-
rating canals, ditches and bogs is fuppli--
ed by fprmﬂ's and rain. Thefe are rcplﬂtc
with the impure flimy fubftances from' the
carth ; the falts and oils of the acrid plants *
that grow in them ; whatever air can give,
and winds can bring ; or whatever fithes, or
other animals leave behind.  Thus, it is the
moft impure of all; and always prone to
putrefaétion, when favoured by the heat. In-
ftead of containing infipid bland juices, it

muft
¥ Txe plants, that grow in {tagnating waters, are, ge-
nerally, of a fharp nature, and fome of them even cauftic.

At'the ‘Acorus, Arum, Aconitum, Cicuta aquatica, Naltir-
tium aquaticum, Perficaria acris.
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muft be full of acrid and volatile. Hence
the country around is always unhealthful,
from thefe volatile parts flying off; and is
vifited, in great hecats, with epidemic and
peftilential difeafes. Thefe are the unfitteft
of all for ufe. They are the moft acrid,
moft impure, and moft ponderous of all
waters.

~ As in many places, efpecially the low and
flat counties, no good water can be found,
it may be of bencfit to their inhabitants to
learn the art of rendering them pleafant and
“healthful.  The chymical methods of di-
ftillation and precipitation can never be
brought into common life. I fhall only
mention what is in every one’s power, and
may be followed at almoft no expence.

Frowm thefe obfervations it appears, that
the impurity of water arifes, either from a
degree of putrefa&tion, or too great a pro-
portion of faline and terreftrial particles. The
fir(t isthe cafc of all tagnating pools, o5, wa-

tcy
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fer kept too long; the laft, of rivers and
fprings. When corruption once begins,
which is known from its bad fmell and tafte,
the water muft be freed from thefe volatile
acrid particles, cer it can be ufed. If ne-
ceflity requires an immediate remedy, they
muft be difpelled by boiling. The heat and
agitation of the water fends off thefe noxious
parts; and the terreftrial, being freed from
the volatile, that fulpended them, fink to the
bottom, after the boiling is over. Where
no volatile falts, or oils are to be difpelled,
the action of the fire rather hurts water, by
robbing it of the moft adtive particles.

NATURE, when the progrefs of corrupti-
tion is not ftopped, frees herfelf from thefe
noxious parts, by rendering them {o volatile,
‘that, without any afliftance, they fly off. By
imitating her, we fhall arrive at the fame end.
Ler, therefore, the putrefadion be encourag-
ed by clofenefs, heat, and great veflels. In
.time it becomes fit for ufe ; and is, then,
thought to be as pure as diftilled water, This

pradtice
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praice is faid to be common in Rome with
the Tyber-water. This always happens in
long voyages: and this is the only way to
procure good diftilled water from the fea.

- 'WHEN the faline, or terreftrial parts pre-
vail too much, {o as to render it hard and hea-
vy, they muft be feparated. Tranfcolation
is the fureft way to obtain this end. The
Sicilians purify their water by paffing it thro’
a ftone calleda filtre. Sand is the fitteft bo-
dy for this purpofe. It communicates no-
thing ; and fo effeCtually ftops every hetero-
geneous body, that fea falt, and all earthy
particles, are detained by it. A well dug in
the fhore often affords frefth water. The
Aufirian army, when encamped in Hungary,
find no good water, unlefs when on the
banks of fome great river.  When they are
obliged to ufe lake-water, they purify it in
this manner. A long {mall boat is divided
into feveral different apartments by crofs pas-
titions. They fill them all, except the laft,
with fand. The boat is putin the lake. A

hole
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hole level with the furface of the water is
made in the end of the boat, which lets the
water into the firft divifion. From this it
gets into the fecond by a hole made in the
bottom of the firft partition. From the fe-
cond it runs into the third thro’ a hole in
the top of the fecond partition ; and fo, al-
ternately, above and below, that it may be
obliged to pafs thro” all the fand. At the
fc:p of the laft divifion there is a ' pipe, thro"
which the water comies, at pleafare, as pure
as from a fine {pring. Thus all'bad effc@s
are prevented. 4901

WaeRe the water is bad, T would pro= 1
pofe fome fuch {cheme to be followed i e-
very houfe. Some casks, divided in the mid-
dle, and filled with fand, would ferve the pur-
pofe very well.  Into the firft of thefe divi-
fions the water might be thrown as into a
ciftern. The casks behoved to be joined by
pipes. By making it circulate thus thro’
eight or ten divifions, filled with {and to the

QL o rrop,
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top, a pute {pring may be had any where ;
and a marfhy flat country vye, in good wa-
ter, with the inhabitants of the vallies.

SHE QST A,

Y EST the general tendency of bodies to
‘_ putrefaction fhould go on too faft, and
nature herfelf, at laft, diffolve in corruption,
it was neceflary there fhould be fome bar to’
its progrefs. Sea falt was, therefore, mixed
with almoft all matter. Its quantity is dif-
covered to be in proportion * to the force
of its antagonift. All waters, whether {pring,
well, or river, have a fhare of it, and fhow
how univerfal this principle is over all the
carth.

WE have, already, difcovered a faltin the
refiduum of the Dunfe-water, and found it to
be about the fixth part of the whole. The

follow-

*Towarns the north, and efpecially in the Baltick, a
pound of fea water contains but twodrachms of falt. 'In our
feas the {ame quantity has twice as much ; and about the
Spanifh coaft it affords an ounce, This muft arife from more
falt-pits in the fouthern, than northern latitudes.
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following experiments were tried to afcertain
its nature.

1. TuirTY two pound of water was eva-
porated, and the refiduum diffolved in rain
water filtrated, and feton a gentle fire. When
there was about fix ounces, it had a faltifh
tafte like a folution of fea falt. When it was
near evaporated, I fet it to cryftalize; and
got two grains of cryftals. 'The remaining
liquor was falt and bitter, and would not
cryftalize. On evaporation twelve grains of a
faltith powder was got, for the fineft of the
carth had pafled, with the falt, thro’ the
brown paper. With a little heat the falt fe-
parated itfelf from the earthy part, in the
form of a circle, an inch from the bottom.
Tt weighed {ix grains,

2. THE cryftals tafted juft like fea falt,
and were of a cubical figure.

3. THEY decrepitated and crackled when
put on a red hot iron.

4. THE
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4. THE falt got by cvaporation, when
diffolved in water, made no change on {yrup
of violets. Nor was altered with diftilled vi-
negar. Raifed a little motion with {pirit of
vitriol ; which might be owing to fome of
the earth ftill adhering to it. Appeared mil-
ky with a folution of filver.

5. WHEN oil of vitriol was poured on it,
the fame white vapour and pungent fmell a-
rofe, as from an equal quantity of fea fale,
mixed with the fame acid.

Tuesg characeriftical properties appet-
tain only to fea falt, and fhewed it evidently
to belong to that clafs, Nor was there any
occafion to fearch in it, for the other effeéts
of that falt; fuch as diflolving in fix times
its weight of water ; proving a menftruum for
gold: affifting in the formation of fteel: af-
fording the fpirit of fea falt: melting with
difficulty over the fire, and pafling, atlength,
thro’ the crucible. Its fmall degree of vola-
tility is fcldom mentioned among thefe pro-

pertics,
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perties, tho” I find it rifes an inch or two a-

long the fides of the glafs,

IT is obferved by chymifts, that there is
2 certain portion of this falt, which will not -
cryftalize, and remains behind a bitter falt
liquor, This part is called the Bittern ; and
appears to be very diftinét from the former.
It confifts of the acid of vitriol, and an al-
kaline earth: for the former is, eafily, at-
tratted from the latter by an addition of a
fixtalkaline falt. Moft of the falt in Dunfe-
water feems to be of this fort,

As the proportion of it is lefs here, than
in common water, it {carcely merited our at-
tention as a principle, if not to fix its {pecies,
and thun all imputation of inaccuracy. The
quantity is but fmall, in proportion to what
we, daily, take with our vituals. Itsuniver-

{al ufe demands a {crutiny into its nature and
cffedts, e

It
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I't is got from pits, fountains, or the fea.
All thefe {cem to be the fame at bottom ;
and differ only as they are differently mixed
with {ulphurcous, oily, earthy, or calcareous
particles, What is moft depurate is the beft.
Rock falt appears to grow in the pits. It
feems to be formed by a conjunction of an
acid and mineral alkali ; the laftis, probably,
of the fame nature with that found in the
German mineral waters.

ITs effeés on the human body are more
the fubjeét of obfcrvation, and admit of
greater certainty. "'he grateful tafte it gives
to things, otherwifc infipid, is the caule of its
univerfal ufe, and the method nature takes
to force it on us. It cleans the palate; gent-
ly ftimulates the nerves; and renders them
of delicate fenfation to other things ; while
itfelf is moft grateful to the tafte. By gently
vellicating the coats of the ftomach, its mo-
tion is quickened, and the fecretion of  its
fluids is augmented: hence digeftion is pro-
moted. It has been alledged, that people will

net
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not fatten without it. The inhabitants of
Greenland, Lapland and Nova Zembla, where
{alt, on account of fcarcity, is not ufed, are
obferved to be of low ftature, weak, and un-
fit for fatigue: whereas thofe of Finland,
where falt is in plenty, are robuft, laborious,
and warlike.

AFTER it has got into the habit, it affifts, -
by its ftimulating power, all the natural fe-
cretions of the body ; and, fo, helps to carry
off thofe particles, that are unfit to circulate.
Thofe that work in the pits are healthful.
It has been obferved that people, who ufe
lictle fale, are oftner troubled with difeafes,
than they who take it moderately.

BuT its chief ufe in life is owing to the
power it has of refifting putrefaction. The
benefit that arifes from this property is great.
The human body is continually tending to
corruption ; and would, perhaps, g0 on too
faft, efpecially in the young, the adive, and
inflammatory, were it not retarded by a mix-

ture
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ture of this with our viuals. Our bodies
are, thus, kept cantmually falted. What
was to withftand corruption muft needs be
mcorrupt.-.b]a: itfelf. There are few fubftan.
ces equal to it in this refpect. Diffolve it in
fluids, it is ftill recovered again intire. It e«
fcapes, unaltered, from the human body,
The procefs of putrefadtion, that changes o=
ther falts, has no effe& on this. Nothing in
fhort but the extreme violence of the fire can

make an impreflion on ir. If this body
grows, while it is fcaree capable of change,
the fum total muft be in continual increafe.
Hence the fea muft advance in faltnefs, from
the addition of frefh particles brought to it
by the rivers, while none can get out.

SEC TV

O give this globea firmnefs and ftabili-

ty, an earthy fubftance was ncecflary.

Fire, water, air, falts, and oils, were either li-
quid, or cafily diffolvable in liquids; and fo
unfit to bear the weight of animals. A ter-

seftrial principle, then, was made the bafis of
the
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the whdlc, with different degrees of cohefi=
on, and fcarce diffolvable in water. - :

% Sic fgitur terree concreto corpore pondus
Cﬂ?y? f.t 1-1‘ .

THis is the principle that gives folidity to
the vegetable, the animal, and, perhaps, to
the mineral kingdom. It is, always, dilco-
vered in the-two firft; and, often, in the
laft.  Salts 4 and oils { feem to become vo-
latile when freed from it.  Yet how fmalla
quantity ferves thefe purpofes ! for the pro-

portion of earth in bodies is but very incon~
fiderable,

WHETHER all carths be, ultimately, the
fame, and the difference only depending on
R the

* LucreTIUS, lib, 3.

+ PurreracTtion feems to render the falts and ails vo-

latile, by feparating them from the earthy part; for every
thing flies off excepr that,

T Tue oftner oils are diftilled,, the purer and more vola«
tile they become ; for they leave much earth behind them
every time. When falts are impure from a mixture of cil;
chymifts mix earth with them. By this means the oils are
fixt, and the fzlts alcend more pure. :
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the different arrangement of fimilar compo-
nent particles, and the various mixture of o=
ther elements, would, perhaps, be too fubtile
a fcrutiny. There is great reafon to think fo:
for the virgin earth, extratted, by chymifts,
from vegetable and animal {ubftances, is the
fame.  Yet, in a general way of fpeaking,
the word varies much, and different profef-
fions attach different ideas to it. The far-
mer has quite a different notion of earth from
the chymift, and the chymift from the exa-
miner of mincral waters.

By the laft, every thing that remains indif-
folvable, after the falts have been extraéted
from the re¢fiduum, is called Earth. Bug as
this name is too general, and takes in, not
only earthy fubftances, but mineral and ful-
phureous likewife, they have confined it to
certain kinds, that have been obferved in mi-
neral waters.

OKERY earth, according to them, hasa
yellow, or red colour: 2 rough aﬁrmgcnt
taﬁc and yields i iron on fufion. '

CaALCA-
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Carcareous carth diffolves eafily in the
mouth : effervefces with acids: turns corro-
five, like lime, by fire. Thefe qualities qua-
drate exadly with one fort of marl; and,
therefore, this earth is not gccurately defined.

~ StoNy earths are known by'félling im-
mediately to the ground like fand, By turn-
ing into glafs with a fixt alkali,

~THE marly earth is another mentioned by

writers ; butin fuch general terms, and fo in-
accurately, that its properties are not to be
learned from them. *Tis impoflible, as there
arc different kinds of marl; to give a defcrip-
“tion that will fuit every fort. Therefore,
as it is much ufed ; as its properties are un-
known ; nay the very names of its different
kinds unheard, where it is not found; andas
the fubje&, fo far as I know, lyes yet un-
touched: an attempt to difcover its qualities
and compofition . cannot be difagrecable to

-one, who is {0 great an improver as your lord-
fhip. We are, naturally, led to it by our
fubjeét,
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{ubje®, as the carthy part of Dunfe-water is
of the marly kind, and the bank near the
well is full of it.

- Ir marl diffolves eafily in water, and dif-
covers little, or no fand, betwixt the teeth,
or fingers, it is, then, thought good. Thefe
are the only ways it is tried before it ismade
ufe of : but they are too inacurate to fix a
certain judgment of its goodnefs. This
muft arife from the ftrength of its proper-
ties, difcovered by the following experi-
ments ; :

THERE are three different kinds, clay,
flate and fhell Marl. 'T'he clay matl, when
hard, crumbles down cafily betwixt the fin-
gers; and diffolves in the mouth. . It has,
commonly, fome fhining particles in it
There are various colours of it,

SLATE marl feparates into lamine like
flate; diflolves eafily in the mouth ; and has
a fattith tafte like chocolate,© When good,

it
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it has not the leaft grittinefs. That ufed in
thefe experiments was extremely good; but
very hard.

T nE thell marl is commonly found in
boggy ground, about a foot below the fur-
face. It has an odorous fmell, and dif-
folves in the mouth with a little gritrinefs.
Thereare a vaft number of {mall white thells,
fome entire, fome broken, to be {cen in it,
with ftraws and other dirt. By the mis
crofcope it appears an open, cotton-like bo-
dy, full of white thells. This kind has the
leaft cohefion and {pecific gravity.

1. To difcover the time and force of
folution in water, three ounces of this was
added to nine drachms of each kind. In 2
few minutes the clay marl cracked, and fell
down in pieces: the {late marl burfted, and
feparated itfclf into /aminee : but the fhell ftill
kept its form, tho’, now, become very foft
With a tea-fpoon I ufed a little force to break
themy down @ the fhell marl eafily yielded to

it ;
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it 5 the clay marl more difficultly ; but the
flate marl was too hard to be divided with
this fmall force. The fhell marl was, now,
fwelled to a fize, much greater than the o-
thers; and had fucked up all the water ;
while thefe had imbibed but little.  Thus,
gt feems to have the {trongeft imbibing, dif=
folving, and expanfive force, while the other
two, compared to it, are but weak in thefe
refpeéts. The clay feems to diffolve cafier
than the flate marl.

2. I TrR1ED them next with different a-.
cids, that of vinegar, fpirit of vitriol, and fpi-
rit of nitre. With them all there wasa ftrong
ebullition and effervefcence.  But the fhell
marl required fix times more acid to faturate
it, than the other kinds; and effervefced with
" a greater vehemence. A drachm of .clay
marl attracted forty gutts of fpirit of nitre :
as much flate marl took twenty eight: but
the fhell marl required two hundred and

forty,
. 3» WHEN-
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3.WHEN the acid of vitriol was joined to
the clay marl, I perceived a fulphureous {mell.
This I thought proceeded from the iron it
contained ; but galls made no change.

4. To difcover if they contained any falt,
1 diflived them in water, filtrated, and eva-
porated it. A very inconfiderable portion,
of a brownifh fubftance, was got from fhell
marl, that had a bitterifh and fomewhat falt-
ith tafte. Still a fmaller quantity of this was
got from the other two forts. They do not
contain, then, any falt; at leaft, of a perfedt
kind. = That bitterifh fubftance was pofTibly
generated by the aétion of the air, as thcy
had been kept for fome time.

5. 1 EXDEAVOURED to feparate thefe

marls into different parts, by diftillation" m
clofe veflels.

FourRTEEN drachms of clay matl gave a
drachm and a half of water, and twelve of

refiduum, {o that half a drachm, perhaps, of

water
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water or air, had efcaped thro’ the luting,
The diftilled water had a marly tafte ; was
very foft ; turned a little green with {yrup of
violets ; but did not effervefce with {piric of
vitriol.

SLATE marl, treated the fame way, gave
the fame water, but in fmaller proportion,
"Thus it contains no oil, tho' the tafte would
inclineme to think it did.

On opening the glaffes, in which the fhell
marl was diftilled, a volatile pungent fmell,
like that of fpirit of hartshorn, iffued out.
The neck of the retort was covered with a
thick empyreumatic oil, too heavy to rife fur-
ther. In the receiver wasa volatile alkaline
* {pirit, with fome thick fetid oil on the top.
Shell marl, then, appears to be an animal
fubftance; and, like it, contains earth, was
ter, two oils, and a falt capable, by fire, of
turning alkaline and volatile. Itis, thﬁre-f_‘
fore, very different from the two former. -

6.1 Tri1-



SEcT. V. ON DUNSE-SPAW. 137

6. 1 TrR1ED next whatalterations an open
{trong fire would make in thefe bodies.

A prac M of clay marl calcined, for an
hour, in the ftronge(t heat of a fmith’s forge,
loft ten grains, and was of a light {nuff co-
lour. Itwas no longer diffolvable in the
mouth, in water, or vinegar. 1'he magnet
difcovered iron in it.

THE {fame quantity of {late marl, calcin-
ed the fame time, loft eighteen grains. It
was of a dark red colour; nor would it dif-
folve in water, or vinegar. The loadftone
difcovered in it a great quantity of iron.

TuEe fame quantity of fhell marl loft thir-
ty two grains. lts colour was but little al-
tered. It diflolved in the mouth witha fweet
ifh tafte like lime; effervefced with acids;
attrated water, and gave it the {ame tafte,
that lime does. No iron was difcovered in

it. Hence appears another great difference
betwixt thefe marls.

S A GREAT
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A GREAT many more trials might be
made, but I truft thefe are fufficient for afcer=
taining their propertics, nature and compofi-
ton. Whether the difference, in thefe ex-
periments, betwixt the clay and flate marl,
arifes from a difference of fubftance, or cohe-
fion, matters not. It is enough that they
arc found different.

L.ET us now fee to what fpecies of thefe the
earthy part of Dunfe-water belongs. It was
of a light colour: effervefced with acids, and
deftroyed their acidity: turned red on calci-
nation, and was no longer diflolvable 1n wa-
ter. 'Thus, it appears to belong to the clay,
or {late marl : more probably to the laft,

THE cffe@s of this earth, on the human
body, muft be to abforb and deftroy all aci-
dity in the ftomach and inteftines, and to
turn itinto fomething neutral and innocent.
I fearcely believe its operation will go much

further : tho’ that, indeed, is no defpicable

cffe, as gripes, cholic, purging, are oft=

cil
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en owing to the prevalence of acidity. It
feems in' no fhape inferior to crabs-eyes, or
any other fweetner; for that is the name
abforbents generally get.

How thefe marls are ufed in agriculture,
your lordfhip is better able to inftru@ me.
Some loofe thoughts, on their manner of o~
peration, and fertilizing ground, may not be
difagreeable. Tis a fpeculation worthy of
attention : and, once eftablithed, may afford
the improver feveral hints in the application
of this cxcellent manure. It will ferve as a
{fpecimen of the junétion, hinted above, be-
twixt chymiftry and the farming art; and
fhow, that the plan is not quite fo chimeri-
cal, as it appeared, perhaps, at firft fight.

Tre operations of all bodies are to be
drawn from their known qualities and pro-
perties, afcertained by experiment.  Reafon-
ing, on any other footing, is chimerical and
delufive. The moft remarkable, then, if not
the only, propertics in marl are, its {welling

and
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and burfting with water ; and its: power of
attrafting acids.  On thefe two qualitics we
muft proceed, if we have a2 mind to travel on
{ure ground.

Ir thercfore the foil be too adhefive and
. ftiff, as farmers call it, marl muft fwell, loof-
en,” burft, attenuate, and open' the glebe,
when once the moifture has a&ted on it. The
reots of plants will, then, pufh themfelves
down eafier and further, and fo draw nou-
rithment from a greater diftance. This effeét,
as it is wrought in 2 mechanical way, I'chufe
to call its mechanical power.

». To make it obvious to the naked fenfe,
equal quantities of the different kinds of marl
were mixed with equal quantities of {tiff clay ;
formed into feparate balls with water ; and
dry’d before the fire. = A ball equal to the
former' was formed of pure clay. Thele,
when dried, were putinto water that cover-
ed but one half of them. The two balls
made of clay, and flate marl with clay, fell

down
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down in powder, by degrees, to the bottom,
The ball made of fhell marl and clay fwell-
ed, cracked, and attralted the water over the
half that was above its furface. It turned
foft, but did not fall down in powder. The
ball of pure clay was not in the leaft affed-
ed. This experiment brings home to the
eye the mechanical effect of marl, and thews
its ftrong attenuating power, when mixed
with a ftiff clay. Tt has been ufed on fuch
ground with great fuccefs. 1 am not igno-~
rant, that it has a quite contrary effe& on
light ground; or is thought to have. It
may well be fo. As marl has a certain de-
gree of cohefion, it will bring all ground,
that has lefs than itlelf, to its own firmnefs,
and render very light ground more fhff. -

Trx Roman poetand farmer, when fpeak-
ing of opening ground and fitting it for the
roots of young trees, gives this advice ;

* Aut lapidem bibulum, aut fqualentes infode
conchas.

THur1s

(% Virein, Georg. I1. L. 347,



142 A BAE S e Yok & PaRERT]

Tais defeription agrees fo well with the.
different kinds of marl, and their effeéts, that
I am almoft led to think he fpeaks of them.
Whether this criticifm be juft or nat, your
lordfhip is the beft judge, as he feems your
favourite poet.

Burt the great effects, that marl difcovers
in aflifting vegetation, can never be owing,
entirely, tothis mechanical power. For how
would it better graund, that is, alrcady, of a
" due confiftence? It muft have another paw-:
er independent of this: and this we mufk
{eek for in the other quality, that of attra&-
ing acids. ' 1f we examine the different com-
pofts, made ufe of to enrich land, we fhall
foon difcover them to be of an alkaline na-
ture. All animal and vegetable fubftances
putrified, dung, foot, are volatile alkalines.
The athes of wood contain a fixt alkaline
falt. Lime and chalk are of that nature.
All thefe effervefce with acids. In this alone
they all agree ; while in other circum{tances
they differ widely. On this alone their ve-

getating
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getating power muft then depend. Here
marl agrees with thefe; and, from hence,
derives its fruétifying power, For {o1 would
call this laft, to diftinguifh it from the me-
chanical.

MarL and thefe other manures operate,

I imagine, in this manner. The atmofphere
moft certainly contains an acid. Alkaline
falts, expofed for a time, turn neutral ; which
can only be effedtuated by receiving an acid
from the air.  Their affording, under thefe
circumftances, an acid puts it beyond all
doubt. The caput mortunm of vitriol or
allum; generates new falts in the air. Lead
in time turns to cerufs. - But the formation
of nitre is the moft convincing proof of this
acid. Whether this be of one kind ¥, as
the chymifts feem to think, by naming it the
Vagua acid, or of different forts, I fhall not
pretend

% It appears to be the vitriolic acid. This acid feems
capable of being changed into the marine or mitrous acid,
according to the matrix te which it is joined,
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pretend to determine.  "T'is enough for me,
that experiment difcovers it.

Ir marl, then, isexpofed to the atmofphere,
it muft, it will attract the acid ; and turn into
fome neutral body. The fame muft happen
to the other alkaline manures. "Lhis is the
unknown principle that the glebe receives
from the influence of the air; for all foils
contain a proportion of alkaline particles.
T'he quantity imbibed muft be according to
the expofition of frefh attradtive matter. T'his
obfervation every farmer has made, without
knowing the caufe. Experience teaches him,
that the action of the plough makes his ficlds
more fertile.

* Ilia feges demum wotis refpondit avari
Agricole, bis que [olem, bis frigora fenfit s
Qilius immenfee ruperunt horrea meffes.

WERE it nota dangerous way of reafon-
ing to argue from final caufes, it might be
ealy to fhow, that nothing could counteract

_ the
® Virgir, Georg. 1. 1, 27. '
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the alkaline corrupted quality of putrefadtion,
and bring it to a wholefome neutral ftate, but
the agency of an acid. But we need noun-
certain proof, as experiment is our friend.

THE naturc of that neutral fubftance,
formed by marl, and the acid of the air, may
be gueffed at by the formation of nitre.
‘This is manufa®ured in the Indies, by ex-
poling alkaline bodies to the air; and is,
thercfore, very analogous to our prefeat pur-
pofe. Putrified fubftances, old lime, and a
fort of earth like our marl, are made ufe of to
be changed, by the aetial acid, into a neutral
{alt, fit to become nitre, when treated in a
certain way. Such, likewife, muft be the
produét from marl and other compofts. Could
we difcover fuch a falt from a jundion of
mar] and acids, this theory would be gready
confirmed.

8.1saTURATED the different kinds of
marl with the acid of vinegar. When they
had ftood fome days, and were dry again, I
g found
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found a faline fubftance, in great plenty,
fhooting up the fides of the cups. T'his falt
was white, and ta{h::d mvgn in the mouth.

"The fame experiment was tried with the fpirit
of vitriol: but, with it, litile falt was procur-
cd. Whether this was owing to the pecu-
liar nature of the acid, or to the fhortnefs of
time it was allowed to {tand, 1 know not.

9. To faturate marl with the {pirit of nitre,
into which the acid {pirit of the air is proba-~
bly changed by the matrix, feemed to come
nearer the point. To a drachm of fhell marl,
‘as much {pirit of nitre was added, as it would
abforb. This was diluted with water ; fil-
trated ; and evaporated. From this I got
forty five grains of a whitifh falt,-that had a
bitter, pungent, nitrous tafte. It was fwelled
up to a great degree. It would not cryital-
lize, but ﬂgrer:d with nitre in almoft all its
propertics. Brown paper dipt in a folution
of it, and dried, was turned into a {parkling
.match, and burnt to the end. It preferved

fleth, and turned it red. 1t deflagrated as
nitre

e
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nitre does, with the coal of burnt wood. I
tried to bring it to crylftallize, by an additi-
on of {alt of tartar; but I could not accom-
plilh it. There feems to be a fecret in the
manufacture of nitre that we are not yet well
_acquainted with.

A sa L. T, that feemed of the fame nature,
was got,in this way, from clay and {late marl ;
but in much fmaller quantity than from the
former. Lime, faturated with the fame acid,
yielded it in great abundance. How far thefe
experiments will be of ufe in other points ;
how far they determine the compofition of
falts; and difcover the operations of nature ;
how far thofe, from different acids differ ; or
if thofe, from different manures and the fame
acid, agree; thefe queftions, I {2y, merit con-
fideration.  But this is not the place. Our
only intention, here, is, to find out the na-
ture of that neutral fubftance, formed by the
marl and acid of theair, This appears, even
to the {enfes, to be a falt of the nitrous kind.

Ir
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Ir there is any acid in the ground that
renders it unfruitful, as the vitriolic acid 1s '
thought to do, the marl will ateradt it, and
coavert it, from a noxious, into a neutral
fruitful principle.  The effe@s here muft be
the fame as in the former cale.

Tuis theory, if juft, fhould account for
the different operations of thefe different
marls. The fthell marl produces as good crops
the firft year, after it is laid on, as it does'in
any of the fubfequent. The clay marl has
not its ftrongeft cffe@ generally till the third
year. Slate marl is ftill more flow in its o-
peration : fome out of the fame pit, that I
had mine, lay on the ground undiflolved for
four years, without enriching it in the leait,
The formation of the nitrous falt, that, feem-
ing caufe of vegetation, muft depend on, and
be in proportion to their power of attraéting
acids, and fmall degree of cohefion, by which
a greater number of particles are in adtion,
The fhell marl we found to be the moft fo-
Inble in water, and to attra& acids with the

5;fﬁ,§ﬂ!i
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greateft force ; the clay marl came next; and
laft of all the flate. They mutft, then, form
themfelves into that nitrous falt, and have
their effects in the fame courfe, as experience
~has obferved.  The fame turn they keep in
loofing their effeds, for the fooneft convert-
ed into falt, muft be the {ooneft exhaufted.
Thus the reafoning anfwers exactly to obfer-
vation: no fmall confirmation of its truth.

ALL theories, my lord, are liable to ob.-
jections; althe’, in this, not one {tep has been
made without experiment. There is but one
objedtion occurs to me at prefent: for I fhall
make no feruple to let you fee the weak fide
~ of this theory, as well as its {trong, It is
faid that marl laid on ground, a fecond time,
after the effect of the former has been gone,
does not enrich it: why fhould not this mar]
attraét the acid, as well, as the former? We
have had, my lord, fuch fhort experience, ag
yet, of this manure, that the fag, I doub, is
not well afcertained. If future experience
sonfirm it, may we not artribute the lofs of

' fc;‘ﬂiity



156 ""TANTESSAY ~ ParTIl
fertility to fomething, the firlt marl has left
behind, that may prove an enemy to vegeta-
tion? Marl, by the trials I have made, does
not féem all convertible into {alt. |

ITs manner of acting may, perhaps, afford
your lordfhip fome hints in the application
and management of it. The obfervations
made on the formation of nitre, in thofe
countries where it is manufactured, may be
of ufein this point. Great heat, great cold,
or much rain hinder the produéion of it ;
for the heat dries too much, and the rain
wathes it away. The {ummer nights favour
greatly its gencration.  The eaft and north
winds are obferved to bring more of that acid
with them, than the weft, or fouth. The
heat, rain, and winds, tho not under our
command, yet have their times and fcalons.
All manures are to be expofed in thofe thag
fuic beft in general,

THE management of marl, after it is laid
on the ground, may differ according to the
' intention.
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intention. 1f its mechanical power is, par-
ticularly, wanted, "tis worth confidering whe-
ther the plow fhould not be ufed direétly,
that, being mixed with the glebe, it may at-
tenuate the foil more forcibly. If its fruc-
tifying power is only expected, it appears pro-
bable, that its effects muft be ftronger, when
much expofcd to the influence of the air,
than if dire@ly buried. Being a ftranger to
the practice of the farming art, I am not ca-
pable of difcovering all the advantages, that
may, perhaps, be drawn from thefe experi-
ments. “This task I leave to your lordthip’s

judgment, that experience and reafoning g may
go hand in hand.

o T T RO '
MINERAL waters have a fubtile fpirit,

which aé&s on the whole, as the ani-
mal foul does on body. A great part of
their agency is owing to its adtivity. It can-
not be fhown to the fenfes ; tho', byits cf.
fedts, the fenfes, evidently, difcover it. And,

when
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when it flies off, the remaining water is lictle
better than the common fort.

WiorvER has looked into thofe authors,
that have given us the marks of this fpirit,
muft have obferved, that moft of them be-
long to the air.  Air and fpirit feem, indecd,
infimately united in many waters ; for the
firft carries off thelaft along with it; and ap-
pears to be its vehicle.  Yet, as they are by
nature different, they ought, if poffible, to
be feparated ; and the eriterions of both e-
fablithed. Thofe of air were afcertained be-
fore: thofe of fpirit fhall be mentioned now.

1. MiNERAL water difcovers a fpirit; i
its tatte and fimell, at the fountain, feems {pi-
ritaous ; but flat and vapid, when expofed to
the air for fome time. Something very fub-
tile is, by this mcans, difcovered to fly off.

2. I it appears light on the ftomach, when
drunk at the well; and heavy, after it has
been kept. e

3. 1F,
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3. 1¥, in the air-pump, fomething befides
the air flies off; and its fmell and talte differ,
when examined after,

4. Ir the water, drunk at the fountain,
has an intoxicating quality. Some of the
German waters have this to a great degree.

5. Ir galls have no effe on the water, af-
ter it has ftood a few hours. This fhews
the fpirit to be of a ftecly nature. That of
the German waters feems to be fomething
verydifferent, and, according to a great chy-
mift ¥, 15, “Aether combined with the univer-
¢ fal fulphureous ens of minerals, and per-
“ vading the earth.” 'This account of the
matter, tho’ obfcure, fhows, thzt he thinks
their {pirit different from any preparation of
ftecl. Dunfe-water pofiefles all thefe pro-
perties of {pirit: and as they decreafe, in the
fame degree with the tinGturing quality, it e-
vidently appears to be a chalybeat fpirit.

* Hoffman. de elementis aq. miner. &c. parag. 39,
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I what fhape this chalybeat principle ex-
i(ts in mineral waters, is a queftion that has
much perplexed authors.  The orthodox o~
pinion is, that it lurks under the form of 2
falt, or vitriol of fteel: themeaning of which
is, that the iron has been corroded by an a-
cid, and is ftill joined to it, juft like the falt,
or vitriol of ftecl made by art. This opinion
takes its rife, from a refemblance, that falt of
freel, diflolvedin water, has to fteel waters.
This refemblance confifts in the following
Grcumftances. Their tafte is fomewhat like.
Both turn purple with galls.  Both recover
their former pellucidity with an acid, and
turn purple, again, with an alkali. Both de-
pofite an oker.  From this refemblance they
concluded, that a vitriol muft be contained
+1 thefe waters. But is not the conclufion
fomewhat ftrained? Muft the refemblance. of
mineral waters to this preparation exclude
their refemblance to others? or have thele
authors examined each fhape that fteel could

be put in, fo asto fay, that this preparation
alone
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alone enjoyed thefe properties? if not; the
confequence will hardly be admitted.

Ir common vitriol and that of mineral
waters agree in thefe points ; in others they
difagree as remarkably. Common vitriol is
of a fixt nature ; that of mineral waters of 2
volatile. The firlt can always be made ap-
pear; the laft never *. Salt of fteel, diffolved
in water, lofes its tinéuring quality, if expol-
ed to the air, for fome weeks. But this dif-
ference of time fhows a great difference in
their nature. There is an experiment that
feems; at firft fight, to favour this fide of the
queftion. Oil of tartar p. 4. droptintoa fo-
lution of vitriol, turns it green, and thick.
It is, probably, owing to the acid of the fteel
being attradted by the alkaline falt. No fuch
effe& is obferved in mineral waters. I, there-
fore, concluded, that no acid was joined to
their fteel. But, on a narrow examination, I,
afterwards, found, that more vitriol was re-

quired

o HermoxnT pretends to have extracted vitriol from the
Spaw 3 but none gives credit to him now.
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quired to produce this effe®, than what
could be fuppoled in mineral waters, and that
this experiment could prove nothing. '

SwAyYED, however, by the other argu-
ments, that great chymift Hoffman * denies
the vitriol of mineral waters to be the fame
‘with the common ; but fill infifts, from the
former refemblance, that it mult be a vitriol,
tho’ of a particular kind.

“+ Hac urget lupus, hac canis.

Chrouet is the only author, I have met
with, who, not being able to extract vitriol,
from thefe waters, doubts of its exiftence,
But he brings no argument to fupport his
opinion. . Nay even relapfes t into the com-
mon doéring. -
Turs

¥ DE thermarum et acidularum ufu et abufu, parag. 3.
+ Harar. futyr. 2. lib. 2. L. 64.

18r2axk1nG of the formation of mineral waters, he fays,

“ Suppofing a fulphuréous earth and an alkaline fixt falt met
¢ rogether, the acid of the air, attrafred by the alkaline
“ Lalt,"muft produce a fermentation and fwelling ; which
 dong,
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TH1s was my own cafe, after trying feve-
ral experiments in vain; till I obferved, that
Dunfe-water, by keeping, recovered its fteely
fpirit.  This could happen, fo far as appear-
ed to me, by no other means, but by a fo-
lution of the remaining fixt ftecl. No acid
could join it. A very fimple experiment was
made to determine this. Five grains of ftecl
filings were infufed, for two days, in an
ounce of diftilled water. This infufion took
a deep tincture with galls.  Spirit of vitriol
turned it pellucid again.  Many air-bubbles
were obferved adhering to the filings of iron,
during the time of infufion, which arofe on
touching the glafs. A reddifh okery matter
fell to the bottom, that increafed every day.
A fcum, too, was obferved.  This folution,
expofed to the air, for fome hours, loft its

tinging
¢ Jdone, the mixture retires within itfelf and then becomes
“ the ore of iron, If running water pafs through it, while
¢ vet in this foft {tate, the imperfedt ore, and air, arifing
‘“ from the mixture, will be wathed away. A little of the
f€ acrial acid, being joined to the fteel, whenever the water
¢ comes to the open air, the acid flies off, and the fteel

¢ falls, like an excrement, to the bottom.” This account
of theaffair is neither more, nor lefs, than a vitriol,
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tinging quality. This experiment fucceeded
with different kinds of water. I found it
neceflary to cork the bottde well. . As this
folution has the effe@s of mineral waters,
without being liable to the weighty objedi-
ons of a fuppofed vitriol, why fhould we not
conclude, that the {teel of mineral waters is
like this; minutely divided, but in no wife
altered? I can, for my fhare, fee no objec-
tion againt the juftnefs of this conclufion.
Whether thefe arguments ftrike equally, a-
gainft all mineral waters, that contain fteel,
I leave others to judge.

THi1s fteely principle difappears, at diffe-
rent times, in different waters. Dunfe-{fpaw
lofes it fooner, than any we find, yet, defcrib-
ed. Lolc it, is a word I have, purpofely,
ufed thro' the whole work; becaufe it an-
fwers equally well, whether the chalybeat
fpirit flies off, or is changed into a fixt fteel.
"T'o have called it volatile, would have been
taking that for granted, which had not been
proved; and fixing a prepoficiiion, a thing

every
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every cnqu‘ifr':r into truth ought to fhun.
This queftion is of confiderable importance;
has not, yet, been determined, fo faras 1
know ; and' its determination muft greatly
affect our reafonings on the mr:du.mal ope-
rations of thefe waters.

THE ﬁc-:ly pirit appears to be volatile,and
not metamorphofed,” from thefe circum-
ftances.

6. A CGNSIDER ABLE diﬂ'crcnce is nb-
ferved in the water, and the chalybeat fpi-
rit much longer retained, when it is cairied
from the well with the necks of the bottles
down. Wereit changed, the pofition of the
bottles would make no difference. But it
muft efcape, eafier, thro’ the cork, than glafs.

7. I1is gone, before any vifible alteration
happens in the water ; or precipitationis made.

8. A BoT TLE, half full of the water, was
fhaked, for a quarter of an hour. This had
now loft all its tiné&uring quality ; while
that, which ftood in another bottle, equally
full, for the fame time, was not fenfibly al-

tered.,
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tered. 'This fhaking fhould rather have hin-,
dered the coalition of particles ; ftopt the for-
mation of fixt fteel ; and fo have proved an
enemy to all change. But, on the fyltem of
its being volatile, ’tis cafily accounted for,
why the expofing it more to the atmofphere,
by tofling, fhould rob it, {ooner, of its vola-
tile parts. |

9. It is no fmall confirmation of this vo-
latility, that the chalybeat fpirit of the pu-
trified water is, beyond all doubt, volatile:
for no fteel is found in the refiduum of it,
Nor is the fixt fteel, difcovered in frefh wa-
ter, any objetion againft the volatility of
its fpirit: even this endeavours to get off, and
rifes to thetop in form of a fcum ; but thefe
particles, not being fubtile enough, cannot
get away, and fo become the fixt ftecl.

THESE, joined to an experiment which
follows, that fhows adiminution of itsweight,
while neither air, nor water could poffibly e-
{cape, afford as great a degree of certainty,

as
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as the naturcof the queftion will admit, that
the chalybeat fpirit is volatile.

Ir it could be caught, we might, then,
fix its weight and properties more certainly.
Hoffinan, for this purpofe, advifes diftillation
in clofe veflels.  But how unfit this operati-
on is to lay hold of'it, has, already, appecar-
ed. I endeavoured to catch it in bladders,
well oiled, and ty'd round the mouths of
bottles, that contained the water. The air,
caughtin this way, gave no demonftration of
containing a ftecly fpirit: for water, impreg-
nated, again, with it, did not alter with galls.
Several other attempts wére made: but all
in vain. Its fubtility feemed almoft beyond
that of matter.

A VERY ¥ ingenious attempt has been
made to determine the quantity of fteel in
mineral waters.  But as it depends, entire- "
ly, on the fteel exifting, in thefe, under a vi--
triolic form, we cannot, having once deni-

X ed

* In a paper by Mc, Monro, vid. med. ef. vol, IIL.



162 ANESSAY PartlIL

cd the vitriol, reafon on it, or draw any con-
clufions from it. The experiment, howe-~
ver, is of fingular ufe, as it determines, exact-
ly, the colour different waters take with
galls ; and gives us a power of communi-
cating that colour to another ; an affair of

no fmall importance. On that very ingeni-
ous gentleman’s {cheme I have determined

this point already.

Ir the quantity of volatile fpirit is confi-
derable, there fhould be a fenfible decreafe
of weight. To afcertain this point,

10. I pUT twelve ounces of Dznfe-water
in a phial ; corked it well; fealed it over;
and weighed it, in exa& fcales, with the great-
eft nicety. It ftaod thus, for twelve hours,
till T imagined the volatile fpirit had efcap-
ed. It was, then, twelve grains lighter.
Galls had no effe& on it. The fame expe-:
riment was tried a fecond time, and I found
a lofs of feven grains.  This difference might

have been owing to my holding the bottle for
Ll a fow
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a few minutes uncorked: I fhall not pre-
tend to fay, that this diminution of weight
was owing, entirely, to the volatile chalybe-
at fpirit. But it appeared ncither owing to
air, nor the vapour of water ; for no lofs of
weight was obferved in common water treat-
ed the fame way. The queftion is difficult;
the determination dangerous.

By volatility naturalifts mean no more,
than fuch an attenuation of particles,as makes

them fit to mount in theair. How it {fhould
do fo, is thus explained by the learned Dr.
Friend *. In dividing bodics the quantity
of matter decreafes fafter than the furface.
All matter, therefore, may be reduced to fuch
minute parts, by carrying on the divifion,
that the contents will hold but a fmall pro-
portion to the {urface. Lightnefs, then, or
volatility, which is only a higher degree of it,
is nothiag elfe buta fmall quantity of matter
under a large {urface. Inthisway all bodics
may become volatile; and the heavieft made

lighter

# Preledioncs chemicz, cap. de fublimatione,
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lighter than the lighteft, if we had a full pow-
er to divide, as far as we pleafed.

THAT particles rendered very minute
become volatile, is very evident. The ac-
tion of putrefadtion rendering the falts vo-
latile, and the a&ion of fermentation form-
ing a volatile fpirit, by the attenuating pow-
er of thefc two procefles, are convincing
proofs of it. But that this depends on thc
caufe afligned by Friend feems very doubt-
ful. The enlarging of the furface of a bo-
'dy may make it more eafily carried up into
the air by other bodies, fuch as fire, air, &e.
or it may be the lefs able to disjoin and fepa-
rate, by its fpecific gravity, the particles of
air through which it muft pafs in defcending ;
but T can never fee how it can rife of itfelf
on thefe principles. There feems to be an
attraétion, or fome other power in the air,
that is the chief caufc of volatility. The
great Boyle has juft given us a hint of it *,

“ But

* Vor., III. of the mechanical origin and prodution of
volatility,
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“But the account, on which, by its bare
¢¢ prefence, or peculiar operations, conduces
“ to the volatilization of fome bodies, is a
““thing very difficult to be determined, with-
“ out having recourfe to fome notions about
“ gravity and levity, and of the conftituti-
““on of the corpufcles, that compofe the air ;
“‘which I take to be both very numerous,
“and no lefs various. And, therefore, T muft
““’not, in thefe occafional notes, launch out
“into fuch a fubje@, though, for fear I
<'fhould be blamed for teco much flighting
“my old acquaintance the air, I durft not

“ quite omit the power it has to difpofe fome
“ bodies to volatility.” '

As vaft fubtility begets volarility; fo great
volatility argues vaft {ubtility and minutene(s,
"There are not many things in nature that
feem more fo than this fpirit.  Glafs, that

can preferve all odours, confine the cfHuvia
of difeafes, and retain the moft volatile chy-
mical falts, allows this to efeape through s
pores in a few hours,  Art can never arrive

at
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at any fuch manufa&ure. How powerfully
muft this {pirit operate on the human body:!
As fteel it will have all the effects of that mi-
neral.  But as ftecl, extremely fubtilized, it
muft have them in a great degree. .

Tur propertics of fteel are, already, toe
well known to trouble your lordfhip with 2
derail of them. For its great fervice, it me-
rited the confideration of phyficians; and has
had it. Its power of opening obftructions;
encreafing heat ; thinning vifcid blood ;
firengthening the fibres, and acting by diure-
fis, has alrcady been fully explained by o-
thers. No more commentaries are necefla-
ry on this head.

Tue effedts of this martial {pirit appear
from the following experiment:

- 11. SoME of the mineral-water was put
in a bladder, whofe neck, for two inches,
was twifted hard; firmly tied ; and, then,
fealed over with wax. The bladder was put

into
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into water, heated to the degree of the hu-
man body. After it had remained there for
half an hour, the bladder was opened, but
the volatile fpirit had efcaped.

THi1s experiment brings its a@ion home
to the very eye; and thews how foon it will
penctrate through the coats of the flomach,
and the whole body. If, in half an hour,
it could pafs through the moft ‘membranous
part of an ox, fure the foft and tender coats
of the ftomach will not be able to contain it
{fo long. Great part of its a&%ion muft be
exercifed in the neighbouring parts, It muft
foon pervade the whole body. |

SUE T F. VL

ATER may be tin®ured with mine-

rals, cither by their vapour, or fubtile
particles. We have a probability, that the
firt may, fometimes, be the cafe ; for the
fteam of iron, corroded by the fpirit of vitri-
o, if confined, and dircfted towards pure wa-
ter,
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ter, is found to" give it a Spaw talte. But
this muft feldom be the cafe; and but fora
(hort time. Fermentations, ebullitions, and
corrofions in the bowels of the carth cannot
laft long. The other way where the mine-
ral beds are wathed by water, fubtilized, and
carried along, is, probably, the moft genc-
ral. Dunfe-fpaw, I imagine, is of this kind.
A mineral bed of iron, and 2 marly foil ap-
pear {ufficient to produce fuch a fpring.
This account of its formation is plain and
fimple ; and, therefore, more confonant to
the general proceeding of nature.

It will, perhaps, amufe your lordfhip to
run a comparifon betwixt this fpaw and thofe
of other countries. If we can find any that
contain the fame principles, they will ferve as
a foundation for extending the falutary ef-
feits of this, which is but yet in its infancy.
The analogical reafoning may, then, be ufed
with fafety ; and the ufe of the water preferib-
ed with greater certainty. The contents of

thefe waters muft be taken on truft from the
beft
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beft authors, None is equal of himfclf to .
this task. '

IN the * deferiptions of the French mine-
- ral-waters, there isan account of one that ap-
pears fimilar to ours. The water of Provins
is ferruginous. On evaporation a fubtile earth,
like ruft, fell to the bottom. A portion
of this formed a circle round the glafs, and
tafted falt. ‘This falt did not moiften in the
air, and appeared to be that portion of fea’
falt, which does not cryftallize. Tts earth
was whitifh ; diffolved invinegar; and, when
ignited, took a red colour. By this defcrip-
tion its contents appear to be the fame with
thofe of Dunfe- fpaw But, unluckily, its vir-
tues are not related, nor have I been able, as
yet, to come to the knowledge of them.

THE waters of _4ix are hot; contain ful-
phur in great quantity; an alkaline falt ; fome
fea falt; and earth chat feems to be of the
ftony kind. A pound of water has twen-
ty five grains of this falt, and five of earth.
: % Tue

* Dy CLog,
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Tae different {prings of the Spaw * differ
more in the quantity than quality of their
ingredients. The Pobor confifts moftly of a
ftcel; yet has a little {fulphur, and lixivial falt.
The Geronfler has little fteel, but much ful-
phur, and lixivial falt. "T'he Tonnilet has a
fatty unétuous falt that partakes ofallum ; ful-
phur; and fixt iron. The Sauveniere con-
tains lixivial falt; fulphur ; and iron.

Selter water affords nothing but a pure al-
kaliae falt. It fcemed to me, when tafted
at the fountain, to be the moft {pirituous of
all the German-waters, and to have moft of
the intoxicating quality.

Pyrmont water has much fpirit; a great
quantity of fteel ; fome fea falt ; and an alka-
line fubftance, whether earth or falt, is left

uncertain : moft probably the laft.
THESE

* Tue contents of the Spaw are rather taken from
Chrouet than Hoffman, becaufe the laft does not fesm to
have magde his experiments on the fpot, nor does he inform
us from what fountain the water was taken: tho’ it feems
to be from the Pohon. He denies a fulphur in that which
he examined. The contents of the rell age from him.
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TuEese differ very much from the con-
tents of ours. There is one, however, that
refembles it, nearly, inits main contents. It
gets its name from Lauchffadienfis, a place in
Mifnia, belonging to the elector of Saxony.
The water is heavy at the fountain ; but
light if kept fome hours.  With oil of tartar
p-d. a fine earth is precipitated. It turns
purple with galls: depofites an oker: and re-
mains long uncorrupted, Its {ubtile chaly-
beat fpirit leaves it foon, if expofed to the
airy or heat. Hoffinan, contrary to his com-
mon doétrine, aflerts, that the fteel exifts,
here, in its pure native form +.

‘THE virtues of this water are delivered to
us at full length. It gives a great appetite ;
quickens the pulfe; and raifes a rofy colour
in the cheek. "Tis good for all weaknefs of
the firft paffages ; bad digeftion ; vomiting of
vifcid mucus ; habitual tendency to loofe-

nefs ;

+ In hac autem, marti nativa adhue conftat integritas,
neque quippiam alieni fociatum, et hane ob caufam omni de-
trimentali et perniciofo effeétu deftitutus eft, De fonte mare
siate Lauchftadienfi, parag. 11,
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nefs; general laxity, and weaknefs of the
body; obftru&tions of the liver, {pleen, ot
any other part; jaundice ; chlorofis; ftone;
fcurvy ; gout; feiatic ; nervous fpafins ;- and
hyfteric fits. When ufed as a bath, it cures
weaknefs of the limbs; ftiffnels from the
gout, or other caufe ; all tumours, and pains
in old people from laxity ; obftructions of the
glands ; and defedations of the skin.

LEeT us now, my lord, come home to
our own country, and examinc the moft fa-
mous mineral waters init.  The contents of
our two hot fprings, Bath and Briflol, are
not, yet, well afcerrained.  Aythors differ
much about them, and have left a great deal
for further enquiry.

Bath, by experiment, difcovers a volatile
ftcel ; abforbent earth; a ncutralfalt; a very
little fea fale; and * fulphur,

TuE

*SiLvER is turned black by the Bath-waters. Sulphu-
rous fumes are emitted on burning the refiduum,  See Guidot
ou Bath-waters.
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TrE contents of Briflal are, yet, more
dubious. T'hefe, taken from the experi-
ments, and not the conclufions of authors,
feem to be a volatile fpirit; fea falt; a neutral

falt; and-a calcarcous earth,

Scarborough has been happy in an enquir-
er. Itcontains a ficely {pirit; alkaline earth;
a great portion of a purgative neutral, falt;
with a {mall quantity of fea fal.

: Moffat * difcovers a volatile fulphur, or
fome conftituent parts of fulphur; copper;
fea falt; and abforbent earth.

Cornbill water has had -a reputation for
many years; and, therefore, deferves to be
examined : more efpecially as no account is,
yet, given of its conteats. 'T'his {pring is
cxceeding cold, and demands carmiratives,
and other helps to obviate this quality. It
has a blue colour, no fmell, and a taftc re-
{fembling a very weak folution of Glauber

{alt.

* SEE an accurate examination of this water by Dr. Plam-
mer med. ¢ffays, vol. I,
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falt. A fcum and okery fubftance is fepa-
rated. Itis very little heavier than the brook
watcr that runs by. "

NEeITHER filver, nor iron were difcolour-
ed byit. Galls had no effe@. Oil oftartar
p. d. turned it milky. A folution of fugar
of lead formed yellow clouds, that depofited
a red powder. Quick-filver, diffolved in fpi-
rit of nitre, turned it yellow.  Spirit of nitre
and oil of vitriol made no alteration. Nei-
ther did a folution of corrofive fublimate;
fyrup of violets; or diftilled vinegar. A fo-
lution of filver in fpirit of nitre raifed a mil-
kincfs, which in a few minutes changed inio
a sky-blue colour above, and a red below:
in a quarter of an hour the mixture was of a
deep purple, with a confiderable precipitation
of a leaden- coloured powder. Tam ata lofs,
my lord, to determine, whether or not this
Jaft experiment argues a fulphur.  Chymifts
agree in calling thofe waters fulphurcous,
that turn a folution of filver black. But that
was not the colour in this experiment. In

frofty
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frolty weather this experiment does not fuc-
ceed fo well; for then, the matter precipi-
tated is only altered in its colour. Worms
were pot affected by this water. Milk was
curdled by it.  Soap is not diffolved in it

Tue oker is of a brick colour; and has
no tafte; effervefces {trongly with vinegar;
gives no fulphureous fincll when put on a red
hot iron; nor detonates with nitre.  After
calcination none of the oker is attra&ted by
the magnet, nor ftrikes a colour with galls
and water. Thus, tho’ the oker and feum
of Cornbill water refembles thofe of  Dunfe,
they appear very different by experiment. All
okers have hitherto becn imagined of the
fame irony nature.

WHEN kept a day it lofes its pcculiar
talte. This difcovers a fpirit in it. Of what

nature this {pirit is, I cannot fay. It is not
a volatile fulphur, becaufe the water, depriv-

ed of it, ftill alters a folution of filver in {pirit
of nitre,

Twao
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T'wo Englifb pints evaporated gave twen-
ty grains of refiduum. T'he fecond part of
fea falt made four grains of this. The other
{ixteen were compofed of a terreftrial fub-
ftance of a particular nature, nor refembling
any yet deferibed.  This began to be depo-
fited, before the water was half evaporated ;
and, therefore, thewed itfelf to belong to the
clafs of carths, It is white; fparkling ; tafte-
lefs ; {carce diflolvable in the mouth or water;
neither acid, nor alkaline ; and, when viewed
by a microfcope, appears to be a congeries
of pellucid particles like falt. When the
water is evaporated over a {trong fire, it co-
vers the bottom of the veflel, like a ftony
concretion. But, if the heat is gentle, it .
thews itfelf in a loofe form, asfo many white
Jpicute. As it does not diffolve, like falts,
in water, I chufe to clafs it with carthy fub-
ftances; tho’, in many relpeéts, it appears
like the faline, This carth is purgative.

PART
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"INERAL waters, whofe falutary
& B cffeds are fo evident to the vulgar,

were efteenied the favours of hea-
ven, and put under the guardianfhip of the
gods. Thus the Calderinee were confecrat-
ed to Funo ; the Clufince to Asfculapius ; the
Albule to Hygeia; and the Bath waters to
Minerva. Great men often fhared in the ho-
nour, as difcoverers, or encouragers of thefe
refervairs of health. dix waters are called
Granie, from Granicus a Roman gencral
- who fuft difcovered them, and built a caftle
for their protection. The Caroline had their
name from the emperor Charles. Mankind
are, generally, grateful for any fervice done
them; and tranfmit the names of their bene-
fa&ors; with honour, to pofterity : this ac-
knowledgment is the only one they are ca-

& pable
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pable of ; tho’, indeed, a great one. And
when I look forward into the annals of fu-
turity, I cannot but imagine your lordthip’s
name ftands inrolled there. Nay, more; you
deferve it. To reward induftry; promote
manufafure; and encourage trade, are more
ufeful qualities, than to extend our limits.
"The firft tends to the happinefs of mankind;
the latter to their mifery. Onec peoples,
‘while the other difpeoples the world. Thus
much we owe you when alive: thus much

pofterity will pay, when you are no more.

Y our lordthip, tired with the former feru-
tiny into the contents of this water, will na-
turally fall into the following train of reflec-
tion. “All this may be amufing; but where
% is the profit? what avails it, how numerous
« are the contents, if not beneficial to man-
« kind? Its effeés on the human body are,
« glone, to be the meafure of its value. On
<« thefe, only, I muft form my judgment:
« on thefe, only, will theworld pafs fentence

- “ on
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“ on its reputation and merits. Let me hear,
“ then, of its medicinal benefits : - give me’
“ faéts: produce your vouchers: and, withal,
¢ teach me by what methods thefe falutary
“ ends are beft attained.” Enough, my lord.
The value of mineral waters, as of every
thing elfe in life, ought, certainly, to be mea-
fured by their fervice to mankind. This is
the only juft criterion of our efteem. And
of this good fenfe is always a fufficient judge:
nor {tands it in nced of any forcign help.

BerorE I proceed to the effe@s of this
water on unhealthful bodies, it feems but
natural to take notice of its effets on health-
ful. There its operations muft be more ge-
nuine and uniform.  Difeafes may alter very
much the folids, the fluids, and the different
fecretions. Whoever would argue that this
water has a purgative quality, from obferving
{uch an effe& in fome morbid cafes, or in
cold weather, would find himfelf grofsly mi-
faken. The confidering its effe@®s on
healthful bodies feems to be the beft me-

thod
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thod to afcertain its natural operations on
the body.. 'Tis, indeed, furprifing that an-
thors have negleéted this point.  Nor know
I any, who has delivered obfervations, pur-
polely made, on found bodies.

- Tne firft day that this water is drunk, i,
commonly, leaves a particular tafte on the
tongue ; and produces difagrecable erudtati-
ons, a naufea, and ficknefs. ' Thefe feldom
appear after the firft day; and are owing to
the ftomach not being rightly prepared for
the water. Thofc, who have. previoudly
taken a vomit, are feldom; or never, troubled
with thefe complaints.

EvERy one obferves that, during the time
of drinking the water, their {pirits are re-
markably raifed, and that its effedts are in
fome meafure analogous to thofe of wine.
1t gives all the flow of fpirits that the juice
of the grape does, without the {ubfequent
head-ach. I have feen it open the mouth of
onc who had been filent for months before.

In
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In fhort it is a moft fociable water. This
operation is-{o quick, after drinking fome
glafles of water, that it can be imputed to
nothing but its volatile fpirit; and is a ftrong

proof of its {peedy agency and penctration
through the fmalleft veflels.

THE head is fometimes affe@ed by it, as
by too much wine. Something like drunk-

enncfs is produced. Many have found it
difficult to fit on horfeback in this conditi-

on. But the giddinefs lafts not long; and

feems to anfe from the above-mentioned
caufe.

I'T raifes an appetite, and enables the flo-
mach to digeft a greater quantity of vicuals.
"T'his, in fome meafure, is to be attributed to
early rifing and exercife ; but, ftill, the mine-
ral water muft have its fhare by wafhing a-
way the old contents of the ftomach, and
ftrengthening its fibres. For the {enfation
of hunger is fuppofed to arife from the fric-
tion of the bare nerves on the oppofite fides :

and
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and a great part of digeftion is performed by
the force of the mufcular fibres,

DurixNG its ufe, the belly is, generally,
fomewhat bound.  This is an effect of fteel,
whether prepared by art, or nature. It feems
to be owing to the fibres of the inteftines
being more contracted, and fo rendered
ftronger. By this means they force a greater,
quantity of the fluid parts of the nourifhment
into the veflels, while the remainder, more
hardened than ufual, pafles flowly throughﬂ
the inteftines.  Flales has made the contraét-
ing power of ftcel-waters evident by * expe-
riment. '

. I1'makes the fawrces black. This likewife
proeceds from the ftecl. It is, *perhaps, cf-
fe@ed in fome fuch way, as by the mixture of
galls: or by the fixt fteel mixt with the fi-
brous part of our aliment. :

IT 2&s as a diuretic, and feldom purges;
unlefs where the wifcera are unfound, or. the,

weather
*Vip. Hemaftaticks, experim, 18,
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weather cold.  The time alters according to
the conftitution, and manner of drinking.
A fluid fcarce deferves the name of diuretic,
‘when no more is fecreted, than what was
taken by the mouth. Water cannot proper-
ly be called a diuretic medicine.  But Dunfe-
Spaw has a juft title: for the quantity fecret-
ed is more, by fome ounces, than what was
‘taken in added to the ufual fecretion. On
this quality many of its good effets muft de-

pcnd-

It, generally, makes the pulfc more fre-
‘quent during the time of drinking. At half
an hour paft five in the morning, my . pulfe

beat an hundred and forty ftrokes in two

“minutes.  In two hours, having drunk two
‘Englifb pints and an half, it rofe to a hundred
and fifty five. "Thus the water quickened
it about the eleventh part. This is eafily
accounted for from its contralling power.
The blood muft move through the contrac-
ed veflels with a greater velocity than before:
as
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as a ftream, pent up betwixt rocks,. is more
rapid than when expanded over the plain.

I couLD perceive no change in the ful-
nefls or force of the pulfe. But we have not
fuch a juft meafure of thefc, as the watch is
of its frequency.

THE que[hon was {everal umes put to me,
whether the water heated: for fome fuch fen-
fation is raifed by the drinking of it. The
thermometer is the only juft criterion of the
prefence or abfence of heat. Our fenfes are
very delufive in this point. I have feen fre-
quent inftances of this dCC&PﬂOn A per-
fon, in a cold fit of an ague, Is confiderably
hotter, than in good health. The thermo-
meter is the only teft, then, of real heat ; ;
and, to that, I applied for a determination,
No increafe of heat was obferved on drink-
ing two Englifb pints and an half,

WHAT effe& it has on perfpiration I was

not able to difcover, for want of a proper in-
{trument
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ftrument to reduce that fecretion to weight
- and meafure. *Tis probable, however, that
it is confiderably increafed, from the greater
vigour of the veflels, frequency of the pulfe,
and diminution of the inteftinal difcharge ;
for the increafe of the reinal cannot make
up for the decreafe of the laft.  Befides, if
the invifible perfpiratory matter was not in
proportion to the quantity of aliment, the
veflels would very foon be too full.

IT is very common for thofe in good
health to have puftular eruptions over the
skin, on their firft drinking the water. M.
Heod was a remarkable iuftance of this a-
mong many. He went to the well to bear
fome friends company. After he had drunk
the water {ix days, large boils appeared over
his body, and increaled to fucha degrec, that
he was confined to his bed. When they
were retiring, he drank more water; but
none, afterwards, appearcd, the inflammato-
ry matter being exhaufted. This cutancous
eruption ceafing after a certain time fhows,

X that
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that the water does not generate, but expel
the noxious humours. Wﬁethcr this is ef-
fected by the increafed force of the veflels,
or in fome other unknown way, I fhall not
pretend to determine. But fure I am the
cffe@ muft be falutary. How far, in thefe
luxurious times, it may be proper for every
one to purify, for fome weeks each year, e-
fpecially for thofe mewed up in large citics,
T leave common fenfe to determine for itlelf.
If the wheels of a watch are cleaned at ftat-
ed times, they will never ftop, till wore out,
naturally, by attrition, or damaged by fome
external accident.  This is an effe@, fo far
as I know, not yet related of any mineral

water.

1 sraLL not feruple to acquaint your lord-
thip with its ill effecs, as well as its good. If
drunk, when any frefh cold is caught, it makes
the perfon hot, feverifh, and uneafy : and no
wonder, when its natural effec is to make the
pulfe more frequent. "This is not to be laid

to the account of the water, but to that of
its
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its injudicious ufe, while the body is really
in an unhealthful ftate.

I HAVE known two inftances of its pro-
ducing twitchings and gentle fpafms in the
ftomach. Thefe feemed owing to the mu-
cus that guards the nerves, being wafthed a-
way, by which the fubtile, aétive, and irre-
gular particles of {teel made too ftrong im-
preflions.  'What confirms this reafoning is,
that, after defifting for fome days, till the mu-
cus is formed, the water may be fafely, again,
ufed. Some perfons may have fuch delicate

and irritable nerves, as to be more liable to
thefe pains than others.

Bl L

I" is much to be regreted, that public re-
cords have not been kept of all the ef-
fe&s, that appeared upon difeafes on the ufle
of mineral waters. It would be of fer-
vice to mankind,if every remarkable cafe was
diftin¢tly wrote and hung up in the church.

Thefe
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Thefe would be as fo many phyficians to give
advice to thofe who pleafed to confult them:
This, my lord, is no ideal fcheme. It has
been done.  The ancients, we know, when
they clcaped any great ficknefs, or other dan-
ger, hung up accounts of the affair in their
temples. Thefe, from the vow made during
the danger, were called votive tables; and
are faid to have fupplied Hippocrates * with
a number of his excellent hiftorics and prog-
noftics. Shall we, then, of apurer religion,
fail in our acknowledgments and gratitude?
furcly not: for doing good to man is the
higheft graticude to the Supreme Being,

1T would have been more for our benefit,
had the writers on mineral waters, inftead of
telling us that they cure fuch difeales, given
us the plain naked hiftory of thefe curcs, and
left every one to judge for himfelt. "Thefe
paintings reprefent the whole fcene to the
cyes ; let the rcader into {everal fecrets, that
the narrator is not awarc of ; an{wer a thou-
fand

®* Vip, Plin. nat. hilt. lib. 29.
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fand queftions ; and ac the whole over again.
While the bare information of being good
for this, or for that difeafe, touches only the
ear, and gains but little credit.

TH1s method I fhall follow, as the juft-
eft way of dealing with your lordfhip. "The
effe@s of Dunfe-Spaw fhall be laid betore you:
I will only a& the part of a narrator: your
own judgment fhall determine. To pro-
ceed in this way is to proceed impartially.

FacT is often in danger of lofing credic
by bad reafoning. That thefe hiftories may
not {uffer, in this way, I fhall deliver them,
as they came f{rom the perfons themfelves,
and leave the theory to be managed as you
pleafe. What may pleafe me, may not pleafe
your lordfhip. Befides, the greateft phyfici-
ans are not agreed about the caules of dif-
cafes; nor ever will. The fpeculation is
too abftrufe to admit of any great certainty.
If, then, we are ignorant of the caufes of dil-
eafes, our reafoning on the adion of mineral

waters,
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waters, in removing thefe cauﬁ:s, muft be ve-

Iy uncertain,

As this well is flill in an infant ftate, no
arcat number of thele hiftories can be expect-
¢d. Nor have they all come'to my know-
ledge. Even in thofc that have, the curious
cannot be fatisfied in the minute circumftan-
ces, as 1 had them by relation. Order re-
quires that we begin with the difeales of the
firflt ‘paflages, where its greateft power muft
be exercifed, being morc unmﬂdiatdy apph-
¢d there.

11 has been found ferviceable in flatulen-
cies of the ftomach. A young lady, troubl-
ed with frequent eru@ations, {welling of the
ftomach, and an uneafy choking fenfation,
was cured of thefe fymptoms by this water.

GreAT benefit has been found, where
the ftomach was fo weak, as not to be ca-
pable to digeft, or even retain the aliments.

Mrs. Murdoch of Ayton had been afflicted

with
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with a pain of her ftomach for many years,
and taken many medicines with little fuccefs.
In the fpring 1749 the drank Dunfe-water,
and found herfelf better. But in the Septeim-
ber following fhe was worfe than ever; and
her difeafe kept on the increafe all the win-
ter and {pring following. She was now e-
maciated, weak, and fcarce able to walk.
Her ftomach rejected all kind of food, even
the lighteft: for fhe had abftained from all
kinds of fleth for a long time. Her pain
was {o great after eating, that fhe was gene-
rally obliged to force up her victuals before
they had undergone any change. ThisdiC
agreeable task made her almoft abftain from
victuals.  She had no feverifh, or nervous
dymptoms. In this condition fhe went ro
Dunfe-well about the s5th of April. She
drunk a bottle of water every morning, at
firlt in bed. "T'he pain of her fromach quick-
ly abated ; in a few days the eat her vi¢tuals
‘with an appetite ; retained, and digefted them.
When the was able the went to the well;

and,
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and, in fix wecks recovered her health and
{trength. |

Two young gentlemen, who had the fame
fymptoms, tho’ not of {o long continuance,
were relieved from them by the ufe of this
water.

Tk following is an inftance of its not
fuiting every cafe. Wight of Deadriggs,
a boy about fourteen years of age, had been
troubled, for four ycars, with continual vo-
mitings. He drunk of Dunfe-water for five
weeks without any fuccefs. When 1 faw
him he was much emaciate, and without fe-
ver. Frequent giddinefs and pale urine
fhowed the difeafe to be nervous, and his vo-
miting fymptomatic. And, accordingly, he
was cured in a few weeks by nervous medi-

cines. .

WHEN it thus operates on the ftomach,
it cannot mifs to have analogous effefts on
weak inteftines. This difeafe is known by

great



SEcT.II. ON DUNSE-SPAW. 193

great flatulency, liquid feces, and tendency
to a purging on the leaft cold. A gentle-
man, in thele circumftances, found himfelf,
after drinking this water, lefs liable to thofe
fymptoms afterwards.

LEeT us follow the water into the habit
of the body, and view its operations in open=
ing obftrudtions of the different vifcera. Stecl
waters have always been reckoned good for
the fpleen and liver. . $obn Millar had been
troubled, for many months, with a heavy
pain in the place where the. fpleen is fituat-
ed, which fymptom was augmented by hard
labour.  Sometimesa fwelling was perceived
outwardly. On drinking this water the pain
went off,

A GENTLEMAN, who had laboured under
the fame {fymptoms for four months, had
been blooded frequently, and bliftered on the
part, without any confiderable relief, was caf-
ed of all his complaints in nine days.

Bb Tz
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 Tug réverend Mr. Home minifter of Fogo
was fcized in February 1742 with a great
pain, and fulnefs in the region of the liver;
frequent vomitings ; bileous eru&tations; col~
tivenefs ; and a degrec. of fever, with heat,
thirft, and reftlefsnefs. He did not get (o free
from thefe fymptoms, but that he was troubl-
ed with frequent returns of them for fix years.
About the middle of July 1748 he was feized
in the old way with the additional {ymptoms
of the jaundice. When all thefe, except the
pain and yellow colour, were a little abated
by proper evacuations, he began to drink the
water.  All the fymptoms went off in three
weeks.  Nor has he ever felt, for thefe two
years paft, the leaft degree of thofe fymp-
toms, that had ftuck by him for fix years
before.

For the glandular obftrudtions in the
king's evil it has been found of fervice. Two
or three cafes might be produced in itsfa-
vour. David Wight a boy about twelve years

of age had laboured under this difeale for fix
: | years,
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years. There was a running and hardnefls
trom the maxillary glands in both fides. He
had tried Mogfat and Corflorphin waters with
advantage ; but as the fwelling and hardnefs
was never carried off, the running always re-
turned. He cameto Darnife about the middlé
of fuly, and drank a bottle of water every
morning. It afted asa diuretic. Ina month
the fores were all dried up, and the part quite
foft.” He continued drinking the water for
two  months longer, and is at prefent free
from his former difeafe. As Moffat-water
hasftood the teft of many years, and wrought
remarkable cures in this difeafe, we are in
juftice bound to give it ftill the preference:
at leaft, until Danfe can produce as many.
The cxperience of many years muft weigh
down that of a few.

INnsTaNcEs of its curing the fcab have
been numerous. In fome of thefe it has
been little lefs virulent than the leprofy, and
had ftood its ground againft all medicines for
many years. ‘This water forces the eruption

out
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out in greater quantity at firft, and never
ceales, ill it has ejected the whole matters

- Its effets in the fcurvy are thefe.  Mis,
Swith of Dunfe had a dry fcorbutic feurf o-
ver her legs and arms, that could be feraped
off with a knife. The parts below were
fiery and itchy. Afier trying medicines with
no {uccefs, fhe drank the water for {ix weeks, -
In the Fanuary following her dileafe went
off, and her skin turned {oft and fmooth. I
muft inform your lordfhip that this difeafe
often retires after the medicines, that wronght
“the cure, have been left off. Nature when
ftrengthened performs the reft herfelf;

-----=+=-had been troubled with a {welling
and crufty {cab over her face. Her gums were
tumid; her teeth loofe; her joints and head
pained. The corrofive matter feparated from
her face attacked the feptum of her nofe and
bred ulcers therc. Qn drinking the water
for two months, the {welling of her face fell ;
the {cabs diﬁppcg};cd, and the ulcers healed,

Elifa-
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Elrfabeth Anderfon of Eymouth was, in Ya-
nuary laft, covered over with moft inveterate
white {cales from head to foot. She loft her
appetite ; turned fick ; weak; unable towalk,
or endure the leaft motion. She fent for the
water, and drank it at the rate of four Scoss
pints in the day. Ina little time fhé was
freed from all her complaints. :

SEVERAL feorbutic fpots of many years
{tanding have been carried off by this water,
One particularly in the palm of the hand, that

mattered, and gave great trouble to the gentle-
man that had it.

But the compleateft and furtheft advanc.
ed fcurvy was that of -—m--- .He had ulcers in
his gums and tongue; livid fpots in his legs;
loofc teeth ; fleepinefs; and fwelling of his
legs: fymptoms of this difcafe in its higheft
degree, But the ufe of this water in 2 few
weeks carried them off,

Its
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ITs effeés in nervous cafes are yet dubi-
ous. Some have been the better for its ufe;
while othershave not. Future experiencemult
fix the limits. A gentlewoman in Eymouth
had always a tendency to a nervous diforder,
which appeared more plainly in 1745, after
{he had beheld the terrors of a ftorm at fea.
The difeafc continued on the increafe till
O&fober laft.  She had, then, frequent ftart-
ings and fhakings over all her body, preceed-
ed by an aking of the parts. A numbnefs
and infenfibility, often, feized her from her
loins downwards ; which was followed bya
quick fenfibility and tendernefs of the parts.
She complained of fpafms in her breafts; lofs
of appetite ;" clear urine ; fale fpittle; and a
fharp humour from her nofe.  'The mufcles
of her forchead, eyes, and mouth were, fre-
quently, convulfed; and diftorted her face.
Her jaw was often forccd open: to admit
vi€tuals ; and, after all, fhe' could neither
chew, nor fivallow them.  Painful and'dif=
agreeable thoughts arofe with the paroxi{m.
In this ftate fhe came to Dunfe-well. - After

drinking
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drinking the water three weeks, the recovered
her health, and has continued for fix months
quite well. :

It has been tried with advantage in frefh
paralytic diforders. Mr, =s--=-- , far advanced
in years, was, laft winter, attacked with a pa-
ralytic diforder.. His legs had almoft loft
their feeling, ftrength, and motion. His arms
were little better.  His tongue refufed to do
its office. His internal faculties had felt the
diforder. The returning heat of fummer
gave him fome cafe. He began in Fuk to
drink the water. The heat returned gradu-
ally into his extremities. In fix wecks he
could walk to and from the well, could
write, and-had the full ufe of his tongue and
mternal faculties.  During his cure he paf-
fed a great quantity of a fandy-like fubftance.
He had  during his life fome touches of the
gravel. - Was that {ubftance, pre-exifting in
the blaod under another thape, the caufe of
his diftemper, when depofited on the nerves >

I might be fo. -
Alexander



300 . AN ESSAY ParrlIIL

Alexander Wedderfpoon of Preflonpans, fes
venty five years of age, was fcized with a pa-
ralytic diforder in Fenuary laft. From his
loins downwards he had a fhaking, want of
fecling, and weaknefs.. When he came he
could fearcely creep down to the well. 1
faw him four weeks after he had drunk the
water ; and, then, he was quite recovered.

- I chronic rheumatifms it has been tried,
fometimes with fuccefs, fometimes without.
Sfobu Henderfon troubled with rheumatic
pains in his fhoulders and joints was cured
in three weeks, '

ITs cffefts in the gout has, fcarcely, been

yet tried.  Mr. Fordyce bad fome irregular
attacks of it before he began the ufe of this
water. A month after he was attacked with
a regular fitof the gout. After the fit was
over he began the ufe of the water again ;
during which time he contintued well.

I
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In qld coughs with tough vifcid defluxion
this water appears to be of fervice, But in
recent colds it has been found prejudicial.

I~ an atrophy it had no effe®. A young -
woman, about twenty years of age, of a pale
habit, had nightly {weatings, and a fwelling
of her legs, with a general wafting. She
drank the water for a fortnight without any

effedt,

- In dropfical cafes mineral waters are ae=
counted pernicious. The following inftance
is, therefore, very remarkable.—---- Brown of
Millerflon was [eized with an ague laft har.
velt, which was fucceeded with a dropfical
fwelling in his belly and legs. His belly was
very much fwelled when he came to the
well. 1 faw him about a month after he
had drunk the water. The fwelling of his
legs was then quite gone, and his belly fome-
what fofter. The fluGuation was plainly
fele. Ifaw him at different times ; and found
the fwelling lefs and lefs every time. He

Ce conti=
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continued the ufe of the water for four

months, and went away cured, as I'was in-
* formed, for I did not, then, fee him. He
drunk the water twice a day; and thought
that he evacuated more than he drunk.

IT has done confiderable fervice in the
flone and gravel. The reverend Mr. Car-
lifle of Preflonpans was {eized, in November
1748, with a violent pain in one kidney, and
a vomiting. He took great quantities of foap
without fuccefs. In that kidney there was
a conftant dull pain, that increafed on any
fatigue. In 1749 he began to ufe Dunfe-
water twice a day. The fecond day he pafl-
ed a white fharp fand, and fo was delivered
from the long continued pain.

Robert Norrie of Dunfe had been troubled
with nephritic fymptoms for five and twen-
ty years. He had fuffered much pain. He
was carried to the well, and the firft three
days paffed three ftones: after this he was
cafy and walked down on foot. A fortnight

: after
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_ after he had a fevere fit. In the whole he
has been much eafier fince,

SER JEANT Weir of Dunfe had been afth-
matic for many years, and troubled with the
gravel for eighteen months. At firft he was
{carcely able to walk to the well, but in three
wecks was able to walk three miles. He paff-
ed feveral ftones. His afthma was much re-
lieved too. b 31 '

SERJEANT MacQuin of Dunfe,being re-
duced very low by the flux in Germany, was
obliged to ly, for twenty days, on his back.
After this he felt a dull hr:ax*y pain in his
right kidney, with clear urine, tho’ often
bloody after fatigue, fevere reachings and
twitchings of his belly. In 1747 he rode
down to the well every day. He, thén;
perceived much fandy fediment and fome
{mall ftones. In five weeks he could walk
with eafe. The fymptoms have never troubl-
ed him fince, except on coughing or any fe-
vere motion ; then the place feels fore.

IN
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1 In difeafes of children it has been found ‘
of ufe. It has been tried with fuccefs for
worms. The * experiment mentioned be-
fore {hews it has a fpecific quality in this dif-
cafe. The abforbent earth muft, likewife,
be of advantage in correding the acidity
formed in' their weak ftomachs. Children
fifteen months old have drunk it with fuccefs:

T1s water feems a medicine well calcu-
lated for thofe who have loft appetite, ftrength,
and fpirits from fevere ftudy, too clofc an at-
tention to bufinefs, or the fedentary life of a
~ populous city,

Ir we reafon from analogy, this water
fhould be hurtful to thofe who have gr&ét
and old fchirrous obftructions in any of the
wifeera ; to the pthifical ; the heétic; or the
coftive. Time and experience can alone
confirm thefe {ufpicions.

Tue water outwardly applied drics all
feabby cruptions.  As there is no bath, its
effects

- Vide feft. 2. part 1.
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effects are but little known in this way. The
fcum has been of fervice to weak eyes, and
watry {wellings of the legs: it feems to have
a penetmtmg aftringent quehty

WaEN I look back on thefe Few cafes, 1
cannot but think, that they contain many re-
markable cures; too remarkable, indeed, to
lic buried in filence. They are fadts 'Eha-t;
{fpeak for themfelves ; that argue.with moft |
convincing rhetoric; that ftand in need of no
embellithing theory; and, therefore, had

none.
v o Sl gl g

VERY artand profeffion has not only

its inftruments, but its rules for the
management of them. The pipe cannot.a-’
lone make the mufic. The ftops muft be
managed in the manner laid down by the
preﬁeient'of the art, e're harmony can arife,
Rulcs, then, my lord, are abfolutely neceffa-
ry to attain the falutary cffe&ts of mincral
' . waters,
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waters. Lhere is a certain preparation, a
certain quantity, a certain time, and a certain
method of life that will make the patient
reap the greateft advantage. In whatever
fide we err, we mifs our mark.

THE preparatory method to waters {cems,
in general, too fevere; efpecially to the fteely
fort. To enfeeble, by repeated purgatives,
when the water operates by bracing and
ftrengthening, is furely againft common {enfe.
A gentle preparation, however, is neccilary.

Ir the perfon has too great a fulnefs of the
veflels; a youthful fanguinary conftitution ;
a fuppreflion of natural difcharges; a full,
or hard pulfe ; fwelling of his veins; if he
has eat, or drunk too plentifully before, and
ufed but little exercife; if troubled with fe-
vere pains inany place; in thefe circumitan-
ces he ought to lofe fome blood.  For, as
the circulation is quickened by the water,
there is danger leaft the veflels be choked
up, and a fever follow. Befides, in this flate

of the fluids, the fecrctions never go well
on,
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on, If bleeding is necefary in thefe circum-
ftances, it is bad for the weak ; pale; thofe
that have a low foft pulfe ; and the old.

A voMIT feems in all cafes ablolutcly
neceflary, The vifcid matter in the ftomach
ftops the operation of the water, and, being
carried along with it into the circulation,
contaminates the fluids, A vomitis, there-
fore, neceflary. Without it a ficknefs and
giddinefs attends the drinking.  So ftrongly
does nature point out this medicine,

For the fame reafon the inteftines demand
to be cleaned. But here we may anf{wer
two intentions.  As the water is to operate
in the diuretic way, it is neceffary that the
reinal paflages thould be cleared, to give it 2
free exit. Both thefe defigns'may be anfwer-
ed at once by mannaand cream tartar,orGlau-
ber falt.  But if the conftitution be very low,
or the inteftines weak, rhubarb i more ad-
vifable.  If too great a quantity of bile 2-
bounds, tamarinds are preferable to éither.

This
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"This thews how ridiculous it is to make one
purgative ferve all conftitutions and all de-
figns. One dofe, in general, will be found
fufficient. All fevere purges ought to be
fhunned; for they pervert the tonc of the
inteftines; and are, in every fhape, unfit to
precede mineral waters.

THE morning is the proper time for the
ufe of mincral waters.. T he ftomach and
inteftines are freer from contents, and the
veflels emptier, “at that time, than at any 0=
ther. They have, likewife, little labour,
the chyle being alrcady changed. ' "I'he wa-
ter muft, therefore, aé more powerfully on
the firlt paffages and veffels.

THE experiments on the water muft make
every onc {enfible, that its genuine effedts are
only to be had at the fountain-head. Itis
lofing, cvery moment, its moft valuable parts,

and that {mall degree of heat it has. The
fca falt, abforbent carth, and water remain,

* but the volatile fteely fpirit cannot be retain-
* ed.
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ed. Befides, thaking appears by experiment
to aflift its cfcape. Whoever hasdrunk it at
the fountain, and at a diftance, muft be fen-

fible of a great difference in its llghtnefs on
-the il‘-::rmaah

As 'thc: human body does not agree with
fudden changes, ’tis proper to begin with
Imailquanntiﬂs, and to arife, by degrces, to
the Ju!t dofe. "This muft, always, be propor-

tioned to the conftitution. The young and
robuft demand a greatcr quantity, than the
old, the tender, or thofe of delicate nerves.
Men, in gcneral can bear more than women.
So far as a rule can ‘be given in fuch a vary-
ing fubject; four Engli/b pints are fufficient
for the {trongeft man, and threc fora woman.

GextLE exercife, during the drinking,
is requifite to affift its operation.” Walking,
riding in any vehicle, or on horfeback, are
proper.  The laftis preferable to the others.

J’hll violent motion, that may raife a heat,
‘ Dd | ought
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ought to be fhunned: for the turnult dif-
turbs fecretion. .

TraT its chilnefls and wind may have no
bad effe, it is cuftomary to ufe carvy, gin-
ger-tablet, or confetted orange-pecl. ~ “I'his
may be neceffary to thofe of delicate nerves,
but is only a matter of form to the ftrong,
as the water is neither cold, nor windy. = A
little may, however, aflift the ftomach in the

expulfion of the water, but a great deal is by
no means advifable.. Some, on account of

too delicate nerves, cannot bear mineral wa-
ters cold, and therefore have been in ufe to
warm them. But as this bas, of itfelf, a de-
gree of warmth, few will find any inconve-
nience from it. If there be any fuch to
whom the coldnefs gives pains in the fto-
mach, they may heat it quickly, by putting
the glafs in fome warm water, But it will
always be the worfe for this.

"THERE is nothing more neceflary than an

attention to the way of life, during a courfe
of
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of mineral waters. A great quantity of vic-
tuals give the firft paffages and veflels too
much fatigue to receive any benefit from the
water. And too great a quantity of ferment-
ed liquors, by thickening and inflaming the
blood, countera® its effe@s. Moderation,
in both thefe points, appears, to common
fenfe, very requifite.  An excefs in eating
muft be guarded againft; for the ftomach
{eems to be ftrengthened, by the immediate
application of the water, more than the reft
of the body ; and, thercfore demands and di-
gefts more, than the veflels are able to bear,
or expel. Thus a plethora will foon fuc-
ceed if no moderation is ufed. The quality
muft, likewife, be confidered. W hatever of
vegetables, fith, or flefh is heavy, fat, tough,
vifcid, windy, falted, or fmoaked, muft be
fhunned ; that the ftomach and veflcls may
have as little trouble with the formation of
chyle as poffible. The lighteft food is the
beft. Moft people, from their own experi-
ence, are judges of that.

Ir
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~Ir I advife moderation in the ufe of firong
liquors, I am far from recommending total
abftinence. Regard oughtalways to be had
to the ufual way of life. Cuftom is {o pre-
' mihng, that nature cannot want what fhe
has been ufed to. A fudden change would
be very improper under this courfe. The
ftomach might be apt to fail. Punch ap-
pears not to be the properett liquor, asit con-
tains an acid, that will join direétly to the
abforbent earth, and ftop its effcéts on the
body. White wines, that have no acidity,
are the beft.

THE management of the paffionsis to be
confidered in this fcheme. What effects
thele powers of the mind have over the bo-
dy, every one muft have obferved.. It is, in-
decd, only the unfociable paffions that we
are to dread. The fociable muft be carried
toa great excefs, e’er they can do any harm.
When anger, envy, jealoufy, or any of that
unruly tribe once take pofleflion of our
breafts, the body fuffers with the mind, and

{oon
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foon becomes as irritable. Every flight fiart,
cach breath of wind, which, at another time,
would have pafled llnheeded 1s now felt, and
agonizes the whole frame. This feems a
punifhment fixt to them by the author of na-
ture : and affords no bad argument for their
general moderation ; but more efpecially at
the prefent time, when they may fhake the
frame, fo as to undo all that the mineral wa-
ter has done. Eafe of mind, and chear-
fulnefs of temper, promote the falutary ef=
fefts of mineral waters.

It is cultomary, in ufing the German-
waters, to take purgatives frequently, I would
by no means recommend fuch a practifc
here. If any perfon is uneafy under the na-
tural effedts of the water, a gentle laxarw¢
may be ufed. '

THERE can be no time fixt for the courfe.
That depends entirely on the varying cir-
cumitances of conftitution and difeafe. This

much
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much, however, may be {aid, that the ufeof
the water ought to be continued, for fome
time, after the cure is feemingly performed.

. ITisa common cuftom, after a courfe of
mineral waters, to take fome purgatives.
Hoffman alledges that the German waters are
apt to remain, for many days, in the folds of
the inteftines, if not carry’d off in this way.
I could never obferve’ this in - Dunfe-water.
No neceflity, therefore, appears for fuch 2
courfe. If any, however, chufes, from pre-
conceiv’d opinions, to conclude in this man-
ner, rhubarb will deftroy the good effeés of
the water, lefs than any other medicine.

~Ir _from cold, feverithnefs, or any other

caufe; the water does not pafs freely, the per=
fon is to abftain from it directly.  Purgative
waters force their own way along the intef-
tines, anda great fhare of them is never mix-
ed-with the blood. - But the diuretic, before
they. are evacuated, muft entirely -mix with
the

-'l.\,":"'. +
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the blood. " They have but one exit ; ‘and
if they are denied that, the veflels muft be
fwelled 1and choaked up. A new addition
every day may prove dangerous. In this
cafe bleeding is neceflary. It will empty the
veflels, and affift the fecretion.  Glauber
falts will force a paflage, and open the urina-
ry-duéts. | 1131}
- MiNERAL watersought never to be drunk
about the time of any critical evacuation. Na-
ture, then, is eafily diverted from her work,
and may take a wrong courfe, if another out~
let be opened. ' SR

Tt merits confideration, whether the wa-
ter might not be ufed, in feveral cafcs, wich
greater fuccefs, if mixt with milk, or whey.
"I'his method is followed in feveral of the
German waters with great advantage. ' Where
the nerves are delicate and irritable ; where
the lungs are touched with cough, or afthma:
where there is a tendency to an univerfal
confumption ; a languid pulfe; {pafmodic,

or
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or hyfteric affections ; lofs of ftrength ; viti-
ated digeftion ; gout; {curvy ; gravel; this
method feems reafonable. Future trial, and
experience muft determine thefe points.:

WE are now come to a conclufion, If
I have detained your lordfhip too long
from the interefts of mankind, it is, my lord,
by endcavouring to ferve them. This may,
in fome meafure, alleviate my fault. But
that .a defign to benefit particulars may not
injure the whole, I fhall take leave of your
lordfhip, and own myfelf with the higheft
refpect, :

My Lord,

Your Lordfbips, &e-









