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vague, or lefs extenfively ufeful, and that
others could not be drawn, for want of a
general chymical Hiftory of this Spring-
Water confidered as an elementary Sub-
ftance, and of the other Matters, befides the
above permanent Vapour, that might be con-
tained therein. For without a Knowledge
of the Qualities of all the fimple Subftances
forming a compound Body, we cannot, upon
many Occafions, refer the Effeéts produced
by it, or at leaft we cannot afcribe them,
with any great Degree of Probability, to one
or feveral of the component Parts of fuch a
Body, but muft confider them as the Confe-
quences of the whole in Conjunction.

I was, therefore, induced to attempt an
Inveftigation of the whole of the chymical
Properties of Buxton-Water, and to collect
the Faéts already difcovered upon this Sub-
ject. At the fame Time, I examined atten-
tively the Grounds on which thefe Spring-
Waters were employed in Phyfic; and find-
ing them to be vague or erroneous, I formed
a Plan for eftablithing the Ufe of this Arti- |
cle of the Materia Medica upon a more folid
Foundation. :

In
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In Confequence of thefe Reflections my
original Plan was much enlarged, and I had
now before me a wide and unexplored Field of
Enquiry, a fmall Part only of which I flat-
tered myfelf with the Expectation of being
able to -inveftigate, and even that Portion
imperfectly ; but I hoped my Labours there-
i, would render the Work which T at firft
intended much more ufeful, and make the
Cultivation of this Ground lefs difficult for
thofe who might defire to improve it here-
after. |

My great Motive for undertaking this
Work, was that of being ferviceable to Man-
kind by labouring to contribute my Mite to
the Advancement of Science, and the Improve-
ment of the Art of Phyfic. I prefumed that
this Purpofe would in fome Meafure be ferv-
ed, by making a {mall Addition to the prefent
Stock of natural Hiftory ; and I cannot ima-
gine any juft Reafons why my Endeavours
fhould occafion the leaft Uneafinefs in the
Mind of any Perfon. I may difcover the M
takes,without undervaluing the Judgments, of
thofe Philofophers by whom they were com-
mitted. Confidering the Fallacioufnefs and

L) limited
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timited Power of the external Senfes, even
when aided by the beft contrived Egperi-
ments and the moft excellent mechanical
Inftruments, it is very probable, many Errors
and Miftakes will in future be pointed out
. to have been committed in the Hiftory now
prefented to the Public. The Obfervations
and Experiments here related, as the Reader
will perceive, required merely Attention,
Patience, and Refle®ion, and did not de-
mand Sagacity, or Inpenuity; — the In-
ftruction derived from them, was too obvious
to clcape the Notice of any Perfon of ordi-
nary Penetration.

Left thofe who arc engaged in the Practice
‘of Phyfic principally from lucrative Motives,
fhould be difquieted by Phyficians whofe main
Object 15 the further Inveftigation of this
Art ; T thall obferve, that profeffional Emo-
luments are not infeparable Accompaniments
of Men who have made the moft ufeful and
important Enquiries in Nature for the Ad-
vancement of the Art of Healing ; becaufe the
higheft Degree of this Kind of Merit does
not obfain them, without concomitant Quali-
fications of a very different Nature from pro-
\ feflional
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feffional ones, and by thofe Qualifications in-
dependent of uncommon profeflional Merit
the greateft Honours and Emoluments have,
frequently, been obtained. And here I can-
not help obferving, that I fear a principal Oc-
cafion of the comparative Slownefs of the
Progrefs of Phyfic to that of the other Arts,
and particularly the little Improvement of
it fince the Days of Hippocrates, notwith-
ftanding the Lights and Aids afforded by va-
rious Branches of natural Hiftory and Phi-
lofophy, has been, that the Profeffors of this
Art perceived that popular Reputation and
lucrative Practice were not at all, or not
{peedily to be obtained by mere Inveftigations
of Nature, withoutalfo beftowing Time and
Attention on Subjeéts foreign to the Art of
Phyfic ; therefore, from Motives of Self-Pre-
fervation, the Defire of Gain, or the Love of
public Diffinétion, Phyficians have oftentimes
been induced to cultivate the Artifices of In-

finuation and Addrefs rather than the Field of
Science :

¢ Declinat Curfus, Aurumque volubile tollit.”

Itlmay be proper to acquaint my Readers
that ‘the newly-difcovered, or little known

Pio-
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Properties of Subftances relating to feveral
Branches of Chymiftry, and animal and ve.
getable Life, contained in thefe Volumes, are
either Falls that were accidentally difcovered
during mySearch after differentObjeéts, orthey
were introduced for the Purpofe of illuftrating
particular Subjets of Enquiry. On this Ac- |
count I have frequently been obliged to make

- Digreflions from what the Reader will {up-

pofe the proper Subject of the Work, and
which contain Matter that might have been
omitted or related in an Appendix to thefe Vo-
lumes : as however T wifhed to communicate

- my Obfervations and Experimentsas nearly

as poflible in the Order in which they were
made, I could not follow that Plan confift-
ently with the Order of* the Narrative I pro-

pofed.

In making my Obfervations, and defcribing
the Refult of my Experiments, I have not
been mnfluenced by any preconceived Opinions
or favourite Hypothefes ; therefore my Errors
as an Hiftorian muft have arifen from the
Deception or Weaknefs of my external Senfes,
and- they may be dete¢ted and rectified by
future Obfervers. If, on a Repetition of my.

Exper-
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Experiments and ‘Obfervations, it fhall be
found that I have defcribed Properties which
do not exift; or if any Part of this Work
fhall appear obfcure, it will afford me a high
Degree of Satisfaction, to reccive from any
candid and ingenious Perfon a Communica-
tion of the Miftakes that I have committed,
and a Mention of the Paffages which fhall
require Illuftration.

I have endeavoured in the Courfe of this
Work to mention thofe different Obfervers
and fagacious Interpreters of Nature, whofe
Difcoveries I have Occafion to cite, in fuch
Terms as fhall not give Offence ; and I have
to the beft of my Knowledge quoted the ori-
ginal Authors of them; nor have I, that I
know of, mentioned as my own, what is the
Obfervation of any other Perfon, without
acknowledging to whom I am beholden.

The firft Section, containing a Chronological
Account of the Ufe of Buxton-Water, is com-
poled for the Sake of gratifying thofe of my
Readers who have Pleafure in knowing pait
Lvents independent of ‘other Confiderations ;

and
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and becanfe fuch a Relation may poffibly
aflit in the Inveftigation of more ufeful
Knowledge, namely, that of the chymical Pro-
perties of the principal Subject of my In-
quiry.

“-m—

I am apprehenfive that a great Part of this
Work which contains the Experiments on
permanent Vapours, will appear fomewhat un-
intelligible to many of my Readers. The
mixing of different Solids, or different fluid
Subftances together; the meafuring of Fluids
or the transferring a fluid Subftance from one
Veflel mto another, are Operations too fa-
miliar to need any Explanation ; but perma-
nent Vapours, orcompreflible and commonly
. mvifible Subftances are fo very rarely ems

ployed in the Praétice of the Arts in common
Life, that f{carcely any, Perfon, befides cer-
tain Experimenters, comprehends the Man-
ner in which the Operations now mentioned
are performed on-them, as well as on Fluids

and Solids.
It
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It would not be confiftent with the Plan
of this Publication to defcribe particularly the
Manner of performing Experiments on per-
manent Vapours, together with the Principles
of thefe Experiments. Therefore, for the
right underftanding of many Parts of thefe
Volumes, I muft refer thofe Readers who are
not converfant with the Subject of permanent
Vapours, as Air, and other Subftances in
this Form, to perufe attentively the Infrcduc
tions to Dr. Prigfiley’s five Volumes of Experi-
ments and Obfervations on different Kinds of
Air, and Mr. Cavally’s Treatife on the Nature
and Properties of Air, and other permanently
elaftic Flurds ; likewife the Explanation of the
Plate in A Treatife on the various Kinds of
permanently elaftic Fluids, or Gafes, 2d Edi-
tion, 1779; and the other Authors referred
to whofe Inftruments I have employed. I
{hall only juft obferve, for the Sake of afford-
ing a general Idea to thofe who want an Ex.
planation of this Subje®, that when a per-
manent Vapour is transferred, or poured from
one Veflel, as a Phial, Jar, or 'Beer-GIafs,
into another Veflel, it muft be conceived that
two Veflels ftand inverted, one filled with,

and
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and placed inverted in a Veffel of Quick-
filver, with the Mouth below the Surface of
this Fluid, if a Subftance that readily com-
bines with Water, as Gas, is to be transfer-
red; or if it does not at all, or but in fmall
Quantity unite with Water, as Air or ni-
trous Gas, Water may be more conveniently
employed than Quickfilver : the otder Veflel
containing permanent Vapour may have any
‘Quantity of the permanent Vapour it con-
tains thrown into the Veflel filled with Fluid,
by turning it fufficiently immerfed in Fluid
into an upright Pofition and holding the
Mouth of the other Veffel, with or without
a Funnel therein, over the Bubbles forced out
by the Fluid taking the Place of the perma-
nent Vapour, fo that they fhall rife within
the inverted Veflel filled with Fluid - by
which Means a Bulk of Fluid will be dif-
placed in Proportion to the Bulk of perma-
nent Vapour that rifes within it.

When a permanent Vapour is to be mea-
fured, the inverted Phial or Veffel filled wifh_
Fluid previoufly found to contain a certain
Bulk may be employed ; and when filled with

: ; perma-
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permanent Vapour it will contain a Bulk of
this Subftance equal to the Volume of Fluid
or, Marks may be made on the inverted Vel
fel of Fluid, denoting that when filled as high
as certain Marks it contains a certain Bulk
of Fluid, and the permanent Vapour may be
made to rife within this Veflel previoufly con-
taining a Fluid, until the Fluid 1s expelled as
low as the Marks.

Two or more permanent Vapours may be
mixt together by transferring them in the
Manner juft defcribed into the fame inverted
Veficl.

By a little Practice it is quite as eafy ta
fransfer permanent Vapours from one Veflel
- into another, to mix them together, and to
meafure them, as it is to perform the fame
Things with Fluids,

I have taken the Liberty of employing a
tew Terms that have been hitherto lefs fre-
quently in Ufe than others fignifying the fame
Things ; becaufe I either find thofe in more
general Ule are confefiedly improper, and

are
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_ Whether it be probable, that this Animal might formerly
inhabit fuch a Climate as the Peake of Derbyfhire, I leave
the Reader to determine for himfelf. To aflift his Judgment,
I fhall quote the following Part of the Natural Hiftory of the
Wild Geat, from Mr: Buffon.—<¢ Le Bougbetin & le Cha-
mois, que je regarde, l'un comme la Tige mile, & l'autre
comme la T'ige femelle de efpece des Chévres, ne fe trou-
vent, ainfi que le Mouflon, qui eft 1a fouche des Brebis, que
dans les Déferts, & furtout dans les:Ligux efcarpés des plus
hautes Montagnes ; les Alpes, les Pyréneés, les Montagnes
de la Grece & celles des Iles de 1’Archipel (ont prefque lefs
feuls Endroits o l'on trouve le- Bouquetin & le Chamois :
‘quoique tous deux craignent la Chaleur, & n’habitent que la
Region des Neiges & des Glaces, ils craignent auffi la Ri-
gueur du Froid exceffif ; ’Eté ils demeurent au Nord de leurs
Montagnes, ’'Hiver ils cherchent la Face du Midi, & defcen-
dent des Sommets jufques dans les Vallons : ni Pun ni Pautre
ne peuvent fe foutenir {ur les Glaces unies, &c. p. 14. Hif-
toire Natuorelle Générale & Particulicre, &c. Tome IV. &
Paris, 8vo, 1772.” _ :

I beg Leave to obferve, that although in Summer this
Animal might not find in the Peake a Climate agreeable. to
its Nature, yet in the Winter Seafon it would be there fuffi-
ciently cold, and as the warm Weather approached, it might
travel along the Ridge called the Anglo-Appenine, North-
ward 3 where, either in England or Scotland, the Ajr might
be of a Temperature fujtable to the Conftitution of this
Creature. There are, indeed, no Animals of this Sort that
I have heard of in Derbyfhire, but there might be formerly,
before the Forefts were cut down, as well as other Spegies of
Animals that now no longer exift there: for we are told by
C’ﬂ:{ufm {i:f.'e his Britannia by Giéfon) thatthere were Wolves
an::lnently in the North of Derbyihire, ¢¢ for the Hunting of
which, Lands were held at Wormbill, or Worme-hill, from
whence thofe Perfons were called Wolvethunt, as is manifet

from the Records of the ‘Tower,” and Wormhill had its
Name from Wolf-haunt.

o e T ent
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Such were the State of the Arts, and the Occu-
pations of ’thf:ind in thofe Ages, that we can
fearcely expect any Relation of the Effeéts of
thefe Springs, had they been in Requeft.

In 1572, either upon the very Spot where the
prefent Bmldmg, called The Hall, has fince been
ereted, or very near it, {tood the principal Build-
ing for the Reception of Vifitors, which was at
that Time reckoned a fine Manfion: and there

was then alfo a Bath that appears to have been
fupplied by the fame Sprmgs, in the {ame Place

¢« Mr, William Lambarde (Topogr. Dié.), and Dr. John
Jones (Benefit of Buckfone’s Bath), who both flourifhed in
Queen Elizabeth’s Time, are the firft, Ithink, of our print-
ed Authors that mention Buxton and the Bath there; for
what may be thought very ftrange, John Leland never once
mentions it in his Irinerary, as if it was a Place but little
known, or of finall Confequence in his Time. Jones how-
ever teftifies, that the Place, for man};r Years before his
Time, had Eeen_ frequented by Thoufands, for the Purpofe
of bathing ; but Mr. Lambarde infinuates, that what Cha-
racter the Place then obtained, was afcribed as much to the
miraculous Afiiftance of St. Anne, the Patronefs of the
Place, as to any falutary Virtue in the Waters ; whence it ap-
pears, that though the Place was then much frequented, it
was only ranked amongft the Holy Wells. Dr. Jones fays
much the fame. However this Gentleman contributes valt-
ly, I apprehend, to raife the Credit of the Place by his
Book ; for from that Time, to carry this Account no lcwer,
the Waters of Buxton came into a high Degree of T,-"ogue,

both for drinking and hathmg V—Mr. Pegge’s Account of
thc Bath Way.

as
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as at this Day ( £). " This Hotel, or Hall-Hogfe,
and Bath, are the [ane as thofe fpoken of by

Camden, about thirty or forty Years after this
Date (g). |

Qne hundred and twenty Years ago, or about
1670, this Building was deftroyed, and a new
Edifice

(£) ¢ Joining to the chief Spring, between the River and
the Bath, is a very goodly Houfe, four-fquare, four Stnr‘ig:;
high, fo well compact with Houfes of Office beneath, and
above, and round about, with a great Chamber, and other
goodly Lodging, to the Number of Thirty, that it is and
will be a Beauty to behold, and very notable for the Right
Honourable and Worlhipful that fhall repair thither, as alfo
for athers ; yea, and the Poor fhall have Lodgings and Beds
hard by for their Ufes only. 'The Baths alfo fo bravely beau-
tified with Seats round about, and defended from the am.
bient Air, and Chimnies for Fire to air your Garments in
the Bath Side, and other Neceffaries moft decent,” See
Jones’s Benefit of Buckitone’s Bath.
~ (g) “* At the Rife of the River Wye there are nine Springs
of hot Water, called at prefent Buxton Wells, which being
found by Experience to be very good for the Stomach, the
Nerves, and the whole Body, the Moft Honourable George
Earl of Shrewfbury adorned them with Buildings, upon
which they began to be frequented by great Numbers of the
Nobility and Gentry. About this Time the unfortunate
and heroic Princefs Mary Queen of Scots took her Farewel
of Buxton in this Diftich, being Czfar’s Verfes upon Feltria,
applied to Buxton ;

Buxtons, que calide celebrabere Nomine Lymphe,
Forte mihi pofthac non adeunda, vale. =3
Camden’s Britannia, p, 14z,

The
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Edifice ereéted by William the third Earl of Des
vonthire. This Manfion, with, probably, varioug
Alterations and Additions, 1s the principal Hotel
+t Buxton, now called The Hall. It is probable,
that the Bath remained in exadtly the fame Situa-
sion as before, and where 1t is at this Day, be-
caufe the main Spring therein arifes from a Fif-
fure in the Stratum of Lime-Stone; but as the
Houfe has been faid to be between the Baths and
River, and as the Bath is now in the back Part
of the Houfe, it would {eem, that there had been
fome Alteration in the Spot upon which the
Building was ereted by the above Earl of Devon-
fhire. Among other fubfequent Alterations, ap-
pears to have been the Addition of two other
- Baths, one for the Ufe of Female Bathers, and
the other for the Poor, adjoining to the o/d Bath,
now appropriated for the Men, called The Gentle-
man's Bath. : |

A Number of other excellent Houfes for the
Reception of Vifitors have been ereéted within
thefe laft 5o Years, and they have of late been
increafed almoft annually. At prefent there is a
fuperb and fpacious Pile building, from its Fi-

The above Princefs Mary was many Years in the Cuftody
of the Earl of Shrewfbury at Hardwick. This Nobleman and
his Wife, the celebrated Elizabeth Countefs of Shreavfbury,
frequently vifited Buxton. Their royal Prifoner, probably, ac-
companied them in their Excurfions to this Place, and during
one of thefe Vifits fhe wrote the above valedictory Lines.

gure,
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gure, called the Crefcent, which 1s intended tq
afford various Sorts of Accommodation,

The Arch apnd Well erected after the Demoli-
tion of the Roman Wall and Bafin (ﬁ:é_Notc @),
Page 1), were about four Years ago demolithed
to make Room for the Foundation of the Cref- :
cent. ‘The Water had been hitherto conducted
from finall fubterraneous Streams of a tepid
Spring, for fome Diftance, into this Well ; {o that
moft probably the Well antiently was not exactly
on the Spot where Sir Thomas Delves’s Well
was made, * After the Deftruction of the Well a
fecond Time, for the Purpofe juft mentioned, the
Water was conveyed in a fmall Grit-Stone Chan-
nel, 46 Feet long, in a different Direétion, viz,
about 46 Feet South Eaft, into a .neat fquare
Bafin of white Marble, inclofed within a Temple
in the Style of Grecian ArchiteGture: where it is
drank at this Time, without having fuffered any
Alteration in its Properties, and with fome fupe-
rior Advantages, as we fthall thew hereafter.

From the increafed and fill increafing Build-
ings for the Accommodation of Vifitors on ac-
count of Health, or in Purfuit of Pleafure, it is
rendered probable, and by the numbering thofe
who refort to Buxton it has been proved, that
thefe Waters have been much more frequented
fince the firft confiderable Hétel erected by the
Earl of Shrewfbury, and afterwards rebuilt by the

Earl of Devonthire, and that the Ufe of them is
s ' extending,
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1. Traditioal Knowledge, or Rumours of ts Ef-
Jells in the Cure of Difeafes.

As the Cafes in which Buxton-Water has been
ufed on this Ground were rarely difcriminated ;
as its Effets were only related in the moft vague
and inaccurate Manner, and as the Cafes related
were, for the molt Part, imaginary, this Princi-
ple of Pra&ice has been hitherto little better
‘than Conjecture or random Experiment.

2. Obfervations, it has been alledged, have been
made of the Effeits of thefe Waters in Difeafes by
feveral Obfervers, and recorded in the Writings
of Doétor Jones, Lifter, and Allen. The Plan
mentioned by Do&tor Jones of regiftering the
Effeéts of the Water on Patients who frequented
Buxton was, no Doubt, the very beft Foundation
of Pradtice. But as the Effects of this Water
have been related inaccurately, and very incom-
pleatly, and as the. Hiftories of the Cafes have
not at the fame Time been given, the Obferva-
tions and Conclufions recited are not of more
Ufe than the former Principle in Praétice.

3. Phyficians have attempted to found their
Judgment of the Ufe of Buxton-Water in Dif-
eales on the Effelis of bathing in common Spring-
Water, {uppofed to have been already invefti-
oated. But as we have only a very imperfed |
and inaccurate Hiftory of the Effelts of ¢o/d and
warm Batbing, or of Immerfion in Water, heated
to about ¢o° and g6°; and as the Temperature of

Buxtons
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Buxton-Water is very different from either of
thefe Baths, the Effects of it are not deducible
from a Knowledge of thofe of co/d and warm Bath-
ing, were we even in Poffeflion of that Knowledge,
‘and were the Effects of the sepid Springs of Bux-
ton the fame as thofe ordinary Spring-Water
of the fame Temperature ; therefore it follows,
that Practice grounded upon this Foundation
mutft have been erroneous.

4. From the earlieft Records to the prefent
Time we find, that Practitioners have been di-
rected in the Application of thefe Waters by the
Knowledge they poffefled of their imple Proper-
ties, and of the Kind and Quantity of Subftances
they conceived them to contain ; that is, 2y their
Knowledge of the Phyfical and Chymical Hiffory of
this Subfiance.

A Phyfician inftruéted in this Knowledge, is
no doubt able to form a Judgment, on many Oc-
cafions, with tolerable Certainty, concerning the
Effects of Subftances applied in Difeafes ; and
very generally, by Means of this Knowledge, he
1s aided in his Practice and Inveftigations.

But a great Part of the Phyfico-Chymical Hif-
tory of Buxton-Water, till within even a few
"~ Years ago, was not of fuch Properties as had
 been obferved by the external Senfes, but of Pro-
perties created by the Imagination, and fuch as a
'. I'u_bftquenl: Acquaintance with phyfical Laws, and
with the Qualities of Subftances, inde_pendenﬂ}r

of
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~ on the Removal of Caufes that are the Crea-
tures of Fancy, and the Exiftence of which
are often inconfiftent with the known Laws of
Nature. ’ -

But were this Hiftory authenticated by proper
. Evidence, it would be fo very incompleat, that
practical Deductions made from it muft have been
liable to very many Exceptions, and have de-
pended much upon the Part of this Hiftory not
mveltigated ; therefore it would do little Seryice
to the Phyfician, although it might be ufeful to
the Philofopher.

Of late Years, a Part of the chymical Hiftory
of the tepid Waters of Buxton, we have Reafon
to believe, has been better inveftigated ; but it
~ was not accompanied with the Proofs on which
it was eftablifhed, was too imperfect, and Prac-
titioners were not thereby enabled to make any
ufeful Inferences, or place a pra&ical Depend-
ence on {uch as might have been drawn. |

5. Some of the Profeflors of the healing Art,
have had for their Guide the Event of Juch Cafes
as bave fallen under their own Obfervation. But
the Experience of the Events of Diforders of
any one Perfon, directed folely to this particular
Object, without other Aids, would not probably
be fufficient to eftablith any Principles of Prac-
tice, that would enable us to produce Effe@ts with
any great Degree of Certainty; it would, how-
cver, contrrbute to that End, The few Examples

C therefore
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therefore that any Phyfician has had in the ordi-
nary Courfe of his Pratice may accidentally ap-
ply in particular Cafes, but can afford no gene«
ral Rules of Direction; and confequently, this
Ground has been of extremely little Ufe in Prac=
tice.

6. There are many very learned modern Phy-
ficians, who being unable to difcover any efficient
chymical Properties of Buxton Water from the
Hiftory now in the Poffeflion of the Public, are
inclined to account for the Power of this Sub-
ftance in removing or relieving difeafed States,
from .its Qualities as fimple Water; and certain
concemitant Agents that have an acknowledged
Influence on human Health, to which the Ha-
bit is neceflarily expofed during the Ule of this
Water. Thefe Agents, which neceffarily ac-
company the Ufe of Buxton Waters, are the
Exercife of travelling to thefe Springs; pro-
bably a Difference in the Qualities of the At-
mofphere; an Alteration in the Exercife of the

mental Functions (i), arifing from a Sufpenfion
| of

() Porrdo Varium Vite Genus maximé in Ufu fuifle apud
Antiqios ad longe Salubriterque Vivendum, vel ex ipfo
~ difcere licet Seneca meo & Celfo. Nihil enim peftilentius

efi, nihil ad Salutem perniciofius in Hominibus negotiofs,
aulicis, Curis’publicis, vel privatis tota Die fatigatis, Studio
‘deditis, quam in eadem Intentione Laboreque continue de-
vinere Mentem nullam eidem Laxitatem debitamque Hilari-
¢atem concedendo.~Baglivi, This Author cites the Autho-

rty
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of the Attention to domeftic Concerns, and other

: ﬁuﬁnefq of Life, Scenes of. Amufement, various
Kinds of Society, a Change in the Face of the
furrounding Objeéts of Nature, and the Confi-
dence, or at leaft Hope, that is cherifhed of a
Reftoration of Health by Means of the Water;
the ufual Change of Food, Drink, Hours of
Sleep and Watching; and the Exercife of the
Body by riding, walking, &c.

- But different Spring Waters of Celebrity are
not alike in their Effeéts on Difeafes, and the
above concomitant Agents are all pretty nearly
the fame at different Watering-Places; at leaft
the Difference of thefe Agents at different Places,
is not fufficient to account for the peculiar Ef-
fects of each Spaw, if we except the Qualities of
the Atmofphere, in which there may be a confi-
derable Difference, and which we conceive to be

rity of Seneca for the good Effe&ts of the Varium Vitz Gg-
nus, of fometimes the wifeft Men being engaged in childifh
Amufements ; Socrates pfa}réd with Children, and Cato
drank Wine, by Way of Relaxation from mental Labours ;
concluding, © Negotiofis itaque Hominibus & Studio dedaitis,
fingulis Diebus, debita Hilaritas Animorumque Laxitas juxta
penece prieceptum concedenda : quod fi monitum hoc pofta
,habeant, floccique faciant Mille Morborum Generibus hac
Solum de Caufa obnoxii erunt ; & unde quzfo tot Affeltiones
hypochondriace, feorbuticz, Mortes repentinz aliique in-
numeri Morbi his Diebus in Negotiofis Hominibus oriuntur,

quam & negata Animis Curarum onere preflis debita, com-.
modaque Laxitate 3
A

C a2 the
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the moft powerful of all thefe Agents. Tt fill
then remains, upon this Principle of a Difference
in the Atmofphere, to account for the peculiar
Efficacy of medicinal Waters; and thisTapprehend
muft be fought for, if not in the Water alone, at
leaft in the Water accompanied with the Influence
~of the Atmofphere of the Region of Buxton.

In general I apprehend, that thefe accompany-
ing Agents have not been fufficiently diftinguith-
éd from each other, nor their Effeéts, together
and feparately examined; nor a Difference of
Application confequently made in different Cafes.
The diftinguifbing Properties of the Sky, far from
being duly inveftigated, have {carcely been
thought of, excepting, perhaps, in a vague Man-
ner, as to Temperature, ‘Therefore, until a full
and accurate Hiftory be made of the diftinguifh-
ifig Qualities of the Atmofphere of the Peake of
Derbythire, at and near the Source of Buxton
Waters, the Influence of thefe Springs on hu-
man Conftitutions cannot be determined; and
confequently, admitting this Principle to be
founded in Truth, its Application cannot be
direfted with Precifion, or even on probable
Grounds.

From the preceding Survey of the various |
Grounds on which Buxton Water has been ufed
in Difeafes, it appears, that Obfervations have
not yet determined the particular Effects of Bux-

toq




gy il

ton Water in different difeafed States of the

Body. %

But if we do not know whether any, or what
Effects have been produced by this tepid Watex,
the Queftion will naturally be propofed, how the
continued, and even increafed Ufe of it for {everal
hundred Years, can be accounted for ?

Various Motives may be conceived, to have in-
duced a Number of difeafed Perfons to make the
ﬁ:ﬂ Trials of Buxton Water; {fuch as vague Ex-
_periment, by thofe who had found no Relief from
Means already employed ; the natural Propenfity
of the human Mind to make Trial in Difeafes of
any #ew Subftance, or of a Subftance poffefling
extraordinary Qualities, &c. A Number of fick
People being thus induced to make Trial of this
Woater, .if as great a Number, or nearly as great,
found Relief and experienced Cures in Confe-
quence of its Ufe, as after any other Means al-
ready known, it may be reafonably inferred, that
this Spring would in future be as frequently em-
ployed as thofe Means; provided, however, that
it had equal Advantages on other Accounts,

‘The Rumour of the good Eﬂ'ﬂ&s, may be con-
ceived to have firft induced fick People to make
repeated Trials in Cafes fuppofed to be fimilar to
thofe relieved ; and in which it was, from reafon-
ing on erroneous Principles, fuppofed to be help-
ful. As Mankind have continued the Ufe of
this Water for a Period of {everal hundred Years,

C3 and
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and as the Frequency of its Application hath in-
creafed, as the Means neceffary to, or of promoting
its Employment have increafed, it may be fairly
inferred, that the Cure and Relief 6f Difeafes
have, at leaft, in fome of the numerous Cafes
which have followed the Ufe of Buxton Water,
~been effected by this Subftance. For although
the Reftoration of Health, and Relief in Dif-
eafes, have been known to follow, and, as is de-
ducible from the Properties of the human Frame,
may happ'eﬂ in almoft every Difeafe, affer the Ap-
plication of any Subffance whatever ; and although
the lepnﬁtmn of the human Mind inclires us to
apply,” as Medicines, any new Subffances, of any
Thing poffeft of extraordinary Properties ; yet, if
the falutary Effetts, on Repetition, be difcovered
to enfue as frequently without heir Application,
or after the Application of almoft any other Sub-
ﬂance, fuch Subf’canccs, after a few Trials fall
into leufe, provided, however, that other Sub-
ftances have, by the Teft of repeared Ekpﬁrlﬂ
ments, been found to produce the falutary Effects
expected from the Subftance of which the Trials
had been made without falutary Confequences
following. "Bt if no fuch Subftances be known,
any 'Tbmg whatéver may, from the Nature of the
human Paffions, and from profefiional Motives, |
continue in Ufe, and that in Frequency, in Pro-
pnrtm*h to its Agwablenefs and Conveniency of |
Apphcatmn. Cunﬁdcnng, however, the prefent
very
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very improved State of I:Tatural Hifory, -it 1s
fcarcely probable, that a Subftance entirely 7on-
efficient, will continue fo long in Praétice as a Pe-
riod of feveral fucceflive Centuries.—Such a long
and uniform Ufe can only be accounted for, on the
Suppofition of its being produétive of falutary

~ Effeéts, as frequently as other Means known, al-

though the Manner, and particular Difeafes in
which thefe Effects are operated, be not difcri-

minated.,
In this Manner we account for the cantinued

Ufe of Buxton Water for feveral fucceflive Cen-
turies ; and if we do not demonftrate, it is hereby
rendered extremely probable, that this Subftance
poffeffes the Power of curing and relieving Dif-
eafes. But fuch has hitherto been the Negligence
of Mankind, that we neither know the particu-
lar difeafed States it is capable of removing or
amending, nor on what its Power of producing
thefe Effects depends,

The Confequences of this State of Ignorance
are,

1. That this Subftance is liable to be applied
in Cafes where it has no Effe&®, or is varioufly
hurtful.

2. That probably it cannot be applied, even
where it is falutary, in fo efficacious a Manner as

it otherwife might be.

C 4 3. That
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Properties and Subftances with whofe Effets
we are acquainted, Or, if the Properties and
Subftances be f{uch whofe Effets are not al-
ready known; this Circumftance fuggefts effi-
cient Caufes, or at leaft probable or pofiible
efficient Caufes, of Effeéts before or without it
unaccountable, and alfo new Sources of Know-
ledge and Enquiry.

o. If we know the efficient Properties or Sub- -
ftances contained in Waters, we are enabled to
dire¢t their Application, upen many Occalions,
with greater Certainty of Effect, Suppofe, for
Inftance, the peculiar Efficacy of a Water to re-
fide in its Temperature, or in a Subftance that
is a Vapour, in the Heat of the Water and that
of the Atmofphere, and is fo mixt with it, that
it readily efcapes fpontancoufly upon Expofure
to the open Air: This {uggefts, that this Wa-
ter muft be of the fame Heat as at the
Sprlng-HEad,'when employed at a Diftance
from it, in the firft Cafe; and in the latter, that
Attention fhould be paid to apply the Water,
under fuch Circumftances, as that the Vapour it
contains be not previoufly detached.

3. If different Properties and Subftances in the
Water have, feparately, and varioufly conjoined,
diftiné Effes, according to - the difeafed States |
“in which they are applied ; this Knowledge may
enable us to apply the efficacious Qualities and
Subftances with much greater Effect, by mak-

ing
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ing a Separation of the efficient from the non-
efficient Parts and Pioperties ; and by applying
the former in a larger Portion, or Dofe, than can
be exhibited by Means of the Water.
- 4. If the efficacious Subftances be procurable
- by Art, or found elfewhere in Nature, although we
may not exaltly imitate the natural Compound, I
mean the Water, we may have it in our Power at
any Place, and upon any Occafion, to procure
and adminifter thofe Parts which are efficacious ;
where, either the Water could not be at all, or
not without Difficulty obtained. The Pyrmont
Water, and Sea Water, are the moft frequently
compofed by Art, and the artificial are apparently
in all Refpeds equal to the natural Compounds.
The Manner of imitating Waters, that owe their
Efficacy to Gas (k), hath been thewn fome Time
ago, by Venel, Shaw, and fome others; and a
more camiﬂete, accurate, and eafy Methnd has
been difcovered of late Years by Dr. Przeﬁfﬁy

“The Ch}rmmal Hiftory of Water, therefore, in
Pirt, fupphes the Place of the Hiftory of its If-
tets in difeafed Srates, may be more readily at-
tained, and alfo renders thIs Hiftory much more
ufeful and complete.

The Hiftory of the Effeits of this Water on'
living Vegetables, in their different States of

(4) By Gas, I mean that permanent Vapour, which is fre-
quently called fixed Air or fixable Air, and ::almm:s Gas.

Health
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Health and Difeafe, may advance us in the Ac-
quifition of the Knowledge we aim at, as the End
of our Labours : For fuch is the Analogy between
Animal and Vegetable Life, that certain Princi-
ples may frequently be applicable to both. Such
Deduétions, however, fhould not be received and
applied in Practice without Caution, and con-
fidering, that they are liable to Differences and
Exceptions. '

Farther, the Effeéts of Subftances on Veveta-u
bles, upon fome Occalions, are their dzﬂzmgmfh-
ing Properties, and furnifh Lights in the Courfe
of other Inveftigations.

The Mind, being in Poffeffion ﬂftheKnﬂwledn-a
of the Effecis pradm&d by the tepid Water of Buxton
on various Claffes of Animals in Health, is thereby
enabled to make many practical Inferences. For
the Cure or Relief of Difeafes, is oftentimes effect-
ed by Changes operated on certain Funétions not
affected by the Difeafe to be removed or palliated.

Secondly, The Effe&s produced, in Confe-
quence of which Difeafes are cured or relieved,
are frequently of the fame Kind in Health and
Difeafe, only differing, perhaps, in Dﬁgree In
cither of thefe Cafes, being acquainted with thc
Effects of Buxton Water on healthy Animals, we
deduce the Cales in which this or any other .&n*ent
is medicinal or hurtful, “an

But there are very many Cafes in which Dif-
eafes are changed for Health, or varioufly altered,

by
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by Agents that do not produce Effe¢ts on healthy
Funétions, of the fame Kind as thofe by which
- they cure or palliate Difeafes. For Inftance,
the Changes produced by the Peruvian Bark in
healthy Bodies, are not thofe by which it cures
intermittent Fevers. The fame may be faid of
Quickfilver, in the Cure of the Lues Venerea ;
of Opium in the Tetanos; of Antimony in con-
tinued Fevers, &c. c

We fee then the Extent of the Application of
this Subftance in Practice, on the Ground of the
foregoing Hiftory ; that it fupplies the Place of
the Hiftory of the Effeéts of Buxton Water on
difeafed States, only imperfe@ly; but being much
more readily obtained than this Hiftory, in the
Order of Subjects to be inveftigated, it thould
- have the Precedency, for the Sak$ of pr;:ﬁ:nt
Ufe : It alfo throws Light on the other Hiftories,
by afcertaining the Kind and Differences of
Things, and points out on what the peculiar Ef-
ficacy, in Difeafes, of compound Subftances, de-
pends.

The moft interefting of all Knowledge on this
Subject is, that of the Efegs of Buxton Water
on all the various Claffes of Animals in difeafed
States.,

Being poffeft of a compleat and accurate Hif
tory of the Effe@s of this tepid Water in all the
- various Difeafes incident to the human Frame,
we fhall be able to diftinguifh the Cafes in which

2 1%
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SECTI10N V.

Of theexternal Form of the mountainous Land of
Derbyfhire.

UXTON is fituated on the Weftern Side of

the Notth Part of the County of Derby, in

2 Tra& of elevated, uneven, and hilly Moor-

Land, called therefore the High-Peake, or the
Pegke-Hundred.

The Peake is about fourteen or fixteen Miles
broad from the South-weft to the North-eaft Side;
its whole Length from the North-weft to the
South-eaft may be twenty Miles, and it is fup-
pofed to contain one fourth Part of the whole
County, or 170,000 Acres.

T'his Region of high Land is the Southern Ex-
tremity of the Ridge or Chain of Mountains and
‘Hills, that extends from the Cheviot Hills in
Scotland nearly through the Middle of theIfland,
and terminates in the North Part of Derbyfhire.
As this Range of eminent Land runs through the
‘Middle of the North of England, as the Appen-
nine does through Italy, it has been called #be

Englifo Appennine (). a2
e

{/) ¢ The northPart of the County (Derbyfhire) rifes gent-
ly into fmall Hills which begin here, and like the Appen-
nine in Italy, run through the Middle of England in one

continued Ridge, rifing higher and higher as far as Scot-
land,
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The Britith Appennine may be reckoned, for
the Sake of forming a general Conception of it,
from fifteen to twenty Milesbroad. Near Scotland
it 1s much broader, and as the Ifland to the North
of Derbyfhire contra@s itfelf confiderably in
Breadth, this Tract of high Land bears no fmail
Proportion to the Breadth of the North Part of
England.

The whole Length of this Ridge of Land ap-
pears to be about an hundred and twenty to an
hundred and forty Miles.

The Elevation of different Parts of the Anglo-
Appennine above the Sea in the German Ocean
to the Eaft, and in the Irifh Channel to the Weft,
and above the Lands interpofed between it and
the Seas to the Eaft and Weft, and alfo above
the Land to the South of the Peake, cannot be
ftated for want of Geometrical or Barometrical
Obfervations afcertaining this Fa&; but a tole-

land, under feveral Names. For here they are called Moor-
land, after this Peake, then Blackfione Edge, annon Crawven,
and laft of all Chewiot, when they branch out into Horns.”
Camden’s Britannia.

““ The large Country of the Brigantes runs out narrower and
narrower, and is cut in the Middle (as Ttaly is with the Ap-
| pennine) by a continued Ridge of Mountains, and thefe fe-
| parate the Counties into which it is divided. For under
f thefe Mountains to the Eaft and the German Ocean lie York-
fhire and the Bifhopric of Durham, and to the Weft, Lan-
cathire, Weftmoreland, and Cumberland.” Camden’s Bri-
tannia.

L rable
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rable Judgment may be formed of this Matter
from the Rife, Manner of flowing, and Courfe of
Rivers; from the apparent Elevation of Land;
from the Climate, Soil, State of Vegetation, &c. (m).
All the Rivers between the North of Derby-
thire and Scotland have their Origin in the Eng-
lifo Appennine, and flow either Eaftward to the
German Ocean, or Weftward to the Irifh Sea;
but at the Termination of this high Ridge in the
North of Derbythire, they not only run to the
Faft and Weft, but a pretty confiderable River,
the Derwent, has here its Origin, and paffes from
the North of Derbyfhire direitly to the South of
the fame County (receiving in its Courfe the #ye,
and other Rivulets that have their Origin in the
moft Northern Parts of the County of Derby),
where it falls into the Trent. Moreover the Dove,
and feveral fmall Rivers flow from, or nearly
from, the North of Derbyfhire, and run South---
ward through or near the County of Derby tos

' join the Trent in the South of Derbyfhire.

(m) The Height of fome of thefe Mountains is as follows ::
Pendle Hill, Pennygant, and Ingleboro, have been eftimated att
6oo to 750 Yards above the Plane of the Vales betweem
them. Helavellin and Skidda are, according toa Plan of Mr..
Smeaton’s, elevated 1000 Yards above the intermediate Val--
Jey. Phil. Tranf. Vol. LXV. P.II p. 498. .

Axedge, a large Mountain a few Miles from Buxton, as
am informed, is about 2100 Feet higher than Deréy, an
y100 Feet above the Vale in which is Buxton-Hall,
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when the Atmolphere is tolerably tranfparent, a
more or lefs extenlive Profpect of woodlefs (#) or
naked Moor-Land that is either hilly, or has an
undulatory Appearancerefembling the Form of the
Waves of the Sea, and is for the moft Part with-
out, or with but few, Tokens of Inhabitants.

This Tract of Country is interfeted in various
Parts by Vales, Ravines, and Clefts among Rocks.
Among the Vales is efpecially that extenfive, and
frequently fertile and beautiful Vale along which
the Derwent winds it Courfe, Sometimes the
Vallies are deep, broad, and fertile, without
Cliffs or any romantic Appearances; at other
Times they have Rocks on each Side, of various
Magnitudes, Shapes, and Appearances, forming
high and ftupendous Precipices, fome of which
are as if cut {fmooth; others are rough, craggy,
angular, and frightfully impendent: Sometimes

(») Not very long ago, this Region was covered with
Foreft Trees, at which Time it was inhabited by Wolves,
Deer, and Goats. The Wood of this Country has been cut
down, and confumed principally in fmelting the Lead Ore,
and ufed for Fuel.

¢« Stags Horns have been found buried deep below the Sur-
face of the Ground, of a confiderable Size. The Skeleton
of a Man was found at the fame Time. The Interment of
this Man and a Stag, were fuppofed to have been occafioned
by their falling into a Chafm, or wide Cleft, in very early |
Times, which was afterwards filled up.”’—See Mr. Gale’s
Letter, May 19, 1744.

there
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there are Rocks of the fame Kind on the oppofite
Sides of a Ravine, correfponding in Height and
Appearance; fo that if they were brought into
Contact, they would clofe the Chafm or Cleft en-
tirely, without the Stratum on one Side of the
Chafm clofed up being higher than that of the
other. At other Tines the Rocks on one Side
are much higher than thofe of the other, and the
Direétion of the Stratum of one Side is different
from that of the other,

The Vales and Ravines are commonly watered
by the Rivers #ye and Derwent, as well as by
feveral fmall Rivulets, but in fome Parts they
are dry; and I believe, they fometimes have the
Windings and Angles refembling thofe formed
by Rivers in their Courfe; at others, they are
without any regular Windings or Angles.

The Land upon the Hills is, in general, un-
inclofed, and produces little elfe but Heath (0),
if we except a few cultivated Spots adjoining to
the humble Habitations of the Shepherds of the
Peake. Large fhapelefs Ledges or Blocks of

(o) The Soil of this Region has a moft remarkably anti-
feptic Quality. We have, apparently, a well authenticated In-
ftance of two human Bodies, buried a Yard deep in moift Soil
of Peat-Mofs, which were not at all putrified after 28 Years
and g Months ; but which became putrid, as animal Bo-
dies ufually do, after they were interréd in common Earth,
in Hope Church.—See Phil. Tranf. No. 434

D 4 Stone



: |
b h 3 4 L L L
AT Trarl | IR L i 2 E
o B & I 1 aiE e WA= o 8 3




G
1
: - . 5
| ; Ll :
=1 -
. - =l ¥ | .
W B ol V T ; L | |
- - 7 =T
r B .




[ 42 ]

Stqne, and through Part of the fecond Lime-Stone;

in this fecond Lime-Stone is the Cavern I am de-
feribing. It is of very various Dimenfions in dif-
ferent Parts, being from the Size that is juft fuffi-
cient to admit a Man to creep through it, to the
Height of twenty, and Width of fiftecen Yards.
Upon the Floor appear feattered large Mafles of
Lime-Stone; its Sides and Roof are varioufly fif-
fured; many of the Fiffures are filled upwith Cazw#,
rhomboidel Spar, pyramidal Spar, Kebble, Clay,
and Tuff-Stone ; alfo fometimes with a fmall Quan-
tity of Galena Plumbi, or common Lead Ore of
this Country. Itis covered, in many Places, with
calcareous Earth cryffalized into various Shapes,
which make a very pleafing Appearance. Thefe
Cryftals are Dog-Tooth Spar, Stalafites, {mall
cubic Cryflals, white opaque [pherical Cryfals, and
a moft delicate Cryftal which, from its White-
nefs, the Figure of it, and its refembli'ng exactly
Snow, is called Swow-Fofil. This laft Form
of cryftalized Lime-Stone, is {aid to be peculiar
to this Cavern; and the Value of this Cavern
entirely arifes from its furnithing Specimens of
this Subftance for Cabinets, and Water-Icicle,
for polifhing and making varieus Trinkets. The
Difficulty of defcending into this Cavern has,
probably, occafioned it to be feldom vifited ;
but as it is capable of affording Entertainment,
by the Novelty, Variety, and frequently by the

Beauty of its Appearance, it would undoubtedly
be
3
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be often noticed by inquifitive Travellers, were
the Defcent into it more eafy.

Moft of the Springs in this Cavern, 1 fhould
have faid, are petrifying; and were of the Tem-
perature of 49°, when the Air of the Cave was
52°% and the external Air 56°, in the Month of
September 178 3.

SECTF T 0N ¥Vl

Of the internal Strufture and Subflances of the
mountainous Land of Derbyfbire.

HE Number of Shafts that have been funk,

and Holes made in the Earth, for the Pur-

pofe of procuring Metals, as well as for Fuel,
Stone, and Water; and likewife the fteep Rocks
of the Vales and Ravines; and the natural fub-
terraneous Paflages or Caves, have afforded an
Opportunity of obferving, that the external Part
of the interior Subftance of the Earth, confifts of
diftinét Beds or Strata of different Kinds of Mat-
ter, difpofed in an orderly Manner, and not of a
Heap of Subftances thrown irregularly together.
Our Knowledge of the Stru&ure and compo-
nent Parts of the Earth, in the Moor-Land of
Derbythire, extends to the perpendicular Depth

of
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the fame Bed; and this Property makes an Fx-
ception to the Beds that compofe the Earth of the
Thicknefs with which we are acquainted, being
all parallel to each other. This Subftance is in
Thicknefs from one to fix hundred Feet, and
even of a greater Thicknefs than yet cut through ;
and, confidered as a Part of the natural Structure
of the Earth in this Region, is fometimes want-
ing. Fiflures in the Stratum fubjacent to the
.Toad-Stone Bed, are often filled up by this Sub-
ftance. ' It has no Fiffures or Veins, corre{pond-
ing to thofe of the incumbent and fubjacent
Strata.

Acids without Heat, and in their ordinary
State, have no Effe¢t upon this Subftance.

*¢ Nullam examinavi Argillam que non magnam fovet
Silicis Quantitatem, plerumque ultra dimidium.””—Bergman.
Sciagraphia Regni Mineralis, p. 81. _

I have lately feen Specimens of Scoria of Lead, Toad-
Stone, and either Lava or Clay hardened, from Iceland,
which could not be diftinguithed, by their external Appear-
ance, from each other.

Mr. Ferber (See his Oryctographie von Derbyfhire) calls
Toad-Stone an Argillaceous Stone.

The common People who work in the Mines in Derby-
fhire, confider Toad-Stone to be Clay in an indurated State.

I have feen, a few Days ago, Specimens of the Stone,
compofing the Summit of the Rock of the Giant’s Caufeway,
in Ireland, which refembled exaétly the Derbyfhire Toad-
Stone; excepting, that the Bladder-holes of the latter were
filled with calcareons Spar, thofe of the former contained

Air

Fluor.
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Air foon renders it foft, and converts it in-
to a vegetable Mould, which is faid by fome
to be a Property of Vefuvian Lava and other
Slags, as inftanced in the Decay and Converfion
into Earth of old Heaps of Slags from Iron Fur-
naces; but others will not admit this Change of
Slags and Vefuvian Lava to be founded in Fact.

Beds of Earth are formed of the Matter reje&t-
ed by Volcanos.—When a Volcano overflows, the
Surface of the Earth is overfpread with liquid
Fire to the Extent of many Miles around the
Chimney of the fubterraneous Fire; and in cool-
ing, it forms horizontal or inclined Beds, which,
~ in their Pofition are fimilar to thofe formed by
Depofitions from Water ; but they are otherwife
very different from thofe Depofitions. 1. They
. are not of an equal Thicknefs. 2. They contain
Matter that has been evidently calcined, vitrified,
or melted. 3. They do not extend to a very
confiderable Diftance (s).

A Stone from Scotland, which fome call Lava,
others Granite, is ufed for paving the Streets of
London; and Lsva from volcanic Hills in Hefs
is employed for building Houfes, repairing
Roads, &c. as I obferved a few Years ago at
Hefle Caffel. ‘

. () We are indebted, principally, to Mr, Whitehurft, (See
his Enquiry into the original State of the Earth.) And alfo
to the Bithop of Llandaff (See his Chymical Effays), for this
Account of the Properties of Toad-Stone,

i
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The Springs flowing from thefe Clays, have
been found to be warm, according to the Ob-
fervation of the late Mr. George Tiffington of
Winfter. I was told, that a few Years ago, at
Matlock, in digging for the Purpofe of laying
the Foundation of fome Building, the Workmen
‘came to this Kind of blue Clay, between the {e-
cond Lime-Stone and fecond Toad-Stone; and
from this blue Clay, warm Springs flowed. It is
{aid, that all the warm Springs arife from the blue
Clay between the fecond Lime-Stone and fecond
Toad-Stone ; for that all the Springs flowing from
betweéen the firft Lime-Stone and firft Toad-Stone
are cold.

There is one Inftance of this Clay being burnt
one Foot thick, by the accidental Inflammation
of a Bed of Pit-coal.

The above defcribed Strata, it is thought,
were the original and naturally conftituent Parts of
the Cruft of the Earth in this Part of Derbyfhire ;

but fome of them have been, by fome Means or
other, removed.

Belides thefe original Strata, there are fome
Beds which are looked upon as not eflential to
the natural Conftitution of the Earth, and are
therefore called gecidental ones. Thefe are prin-
cipally Beds of Clay in various Stites of Indu-
ration, and of inflammable Matter, difpofed alter-
nately upon each other; both which are incum-
bent always on Grit-Stone, Shale, Lime-Stone,

E &c,
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Subltances are only found in the Southern Part
of Derbyfhire. -

The Beds of ftony Matter, formed by tle

Depofition of calcareous Earth upon animal, ve-
getable, and foffil Subftances, called Petrifattions,
are found, efpecially at Matlock ; being the Pro-
du&ions of the tepid Springs of that Place (#),
and other petrifying Waters.

| Tuf-Stone is not, I believe, a feparate Bed;
or, 'if a diftinét Bed, it is contained in the gene-
'ral Strata of the Peake. It is calcareous Earth
in a foft State, and of a porous Texture.

It muft not be conceived, that the above wi-

trefeible or [eilicions Earth, called Grit-Stone, ar~
Igfﬂ'ﬂream Earth or Shale, and calcareous “Earth,
are all uniformly of the fame Appearance, as to
Colour, Texture, &c. or unmixed with othet
Subfitances.

The Toad-Stone Stratum, Is a tolerably uni-
form Subftance, and does not contain any differ-
' ent Maffes of Matter, that I know of, excepting
fome inconfiderable Cavities that are filled up
| with calcareous Earth, which is there cryftalized.

Thefe Cavities, or fmall Holes, thus filled up,
are called, when empty, Bladder- Holes, and give
it a fpeckled Appearance. By Expofure to the
‘Weather, I am told, the Bladder-Holes filled

(#) See a particular Defcription of the petrified Stratum,
| formed by the tepid Waters of Matlock, by Dr. Dobfon,
‘Phil. Tranf. Vol. LXIV. Part I p. 124. and many Years
' before this laft Paper, Phil. Tranf, No. 456.

E 2 ‘E‘Irith
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%ith Spar, are frequently robbed of this Sulse
ftance, and left empty, in which State they are
frequently found,

The §and-StoneStrata are alfo tolerably uniform,
and contains only quartz Pebbles; which are, I be-
lieve, fometimes in Fiffures that are filled up with
them, variegate them, and feem to have the-
fame Relation to the Strata of Sand-Stone, that
Spar has to Lime-Stone.

Shale, called alfo Shiver, an argillaceous Earth,
contains Jron-Stene in Nodules, and fometimes,
according to Mr. Whitehurft; ftratified. Many
Springs iffuing from this Stratum contain Iron ;
as that of the Bridge at Buxton, another at.
Quarndon, one beyond Matlock Bridge, towards
Chatfworth, and alfo one at Heage, which con-
tains a very great Quantity of vitriol of fron. In
this Stratum the Miners frequently meet with
the Fire-Damp, or Oil of Metals () ; alfo with a
Subftance of the Confiftence of Molafes, which i
highly inflammable. / < ,

1 am not certain, whether this Stratum does
not contain fo much inflammable Matter as to

burn,

() It is neceflary to obferve, that we fhall employ the
Term Ol of Metals, to exprefs that permanent Vapor, whick
has been commonly called inflansmadle Air, and inflammable |
Gas; becaufe neither of thefe Names could be admitted,
confiftently with the Phrafeology adepted inr this Work, Our
Authority for the Ufe of this Term, is that of Stabf and Dr.

Fordyce.

uﬁ
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 purn, when once heated fufficiently by other Sub-
 ftances ; as bappens with the aluminous Shale
'near Whitby ; and there is a great Refemblance
 between the common Stone-Coal and many Sorts
L of Shale. The Earth of Pit-Coal is alfo believed

i to be argillaceous. 1
‘The Strata of calcareous Matter are compofed
lof Laminz, more or lefs feparated by Shale, or
 Shiver, of the fame Kind as the Stratum of that
Subftance incumbent on Lime-Stone. In many
(Parts, the calcareous Earth contains much phlo-
giftic Matter, as appears from the foetid Smell |
emitted on rubbing many Pieces of Lime-Stone,
land which is then called Stink-Stone, or Swine-
Stone.  Within this Stratum are contained nu-
merous Maffes of jigured Stones, which are evi-
dently of marine Origin; fome have the entire Shape
lof Sea Animals, others have only theu' Imprei:-
fions. This Stratum has been, in many Parts, evi-
idently frattured. Hence Chafinshave been formed,
that are now filled up with Fragments of Stone;
of which there is a remarkable Inftance in the

¢ A Metal in its metallic Form, i¢ a Compound of a
ure Calx, and a Subftance which has been called inflammas

Air 3 but which is an Qil, found out by Stahl, to exiit in
Metals, and which we would call Oif of Metuls. "'—Fhil,
‘Tran{.—Dr. Fordyce’s Method of aflaying Copper Ores,
Mr. Scheele, allo, calls inflammable Air, a Subtle Ol —
Wreatife on Fire, p. 158,

E 3 ' Yale
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told, found to be compofed of ponderous Earth
and witriolic Acid. It is well known not to be
| fufible, or not without a very great Heat.
Cawk, Chert, and Dog-Tooth Spar, have been
| noticed by the oldeft Writers of the Natural Hif-
 tory of Derbythire.  See #sodward’s Method of
| Foffils, and Phil. Tr. Abr.Vol. VL. p. 291. '
Kebble is different from, although frequently
| confounded with, Cawk; for I am told it melts
without any confiderable Heat.
. Quartz Cryftals in fingle and double Parymids,

We find, a few Miles from Buxton, in loofe
Maffes, a little below the Surface of the Earth,
| fome fmall Quartz Cryftals, vulgarly called Bix-
ton-Diamonds ; which are nothing more than
| Quartz coloured red by Iron (x).

Stalattites, or Drop-Stone, which is formed by a
Depofition from petrifying Waters in Caverns, and
| cryftallized. It is much employed for making
ofnamental Vafes, &c.

'The Properties of many of the Sparsare not
underftood,.

-But, the principal End'for which Men defcend
into the interior Parts of the Earth in Derbyfhire,,
is to procure Ores of Lead that are here contain- '
ed efpecially in calcareous Spar and Fluor, fome-
times in Cawk. The Lead is combined, or mine-
ralized, as itistermed, with Sulphur and Regulus
of Arfenic. It is alfo mixed or united with other

() ¢ Color omnis a Ferro.”—Dr. Fordyce and Bergman,

F 4. Sﬂh‘l
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Subftances, as with a fmall Proportion of Silver ;
and, perhaps, with Antimony, but this is uncertain,
No Specimens of native Lead have been found
in the Moor-Land of Derbyfthire. Thefe Ores

are varioufly cryftallized, and are of various Forms,

when they are called Steel-Grain-Ore, Bleyfehwerff
of the Germans; Galena Plumbi, Bley-Glantz of
the Germans; and a particular Ore named S/ick-

¢nfides, which has the Property of exploding, up- *

on being feratched with a hard and fharp-pointed
Inftrument, as it lies in the Vein. And there is
alfo, I believe, Lead Spar, Bley Spath, which is
Calx of Lead indurated, and cryftallized,
Another Ore is likewife procured in the inte-
rior Part of the Earth of this Country in confide-
rable Quantity, that is, Ore of Zinc; which is
contained there in the State of a Calx, and known
by the Name of Calamine and Lapis Calaminaris,
Guallmey of the Germans; alfo Zine mineralized with
Sulphur, when it is denominated Blende, Mock
Lead, Pfeudo-Galepa; which, when mixed with
a fimall Porportion of Iron, is named Black Fack.
Tron mineralized with Sulpbur, called Iron Py-

- rires, 15 bhere found in Abundance; and fome-

times alfo Capper-Liver-Ore, which, from exhi-
biting {mall 'Sta;‘s, 1s, called Starry Malachites ;
and that I believe is a Compound of Copper,

Sulphur, and a fmall Pertion of Iron. '
Antimony has been faid by ancient Writers to
be found in the Mines of Derbyfhire; but I ap-
| prehend

o
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prehend it was m:{’caken for Steel-grained Lead-
Ore.

It is not known, that any other Metals or Semi-
Metals are contained in the Strata of Derbyfhire;
‘Cobalt has been mentioned; but not upon fuch
Evidence as I could depend on,

The cold Springs in the calcareous Strata are
many of them petrifying Waters; and thofe near
Buxton and Matlock are of the Temperature of
about 48° to §o° of Fahrenheit’s Thermometer,
One of the Springs in this Region ebbs and flows,
In other Parts of the T'rat of high Land called
the Englith Appennine, are more Inftances of
Springs of this Kind.

The preceding Account of the Struture and
Contents of the internal State of the Earth of
Derbyfhire, has been chiefly collected from Mr.
Whitchurft’s Enquiry into the original State of the

 Earth, to which excellent Work I refer the
Reader for further Information; and alfo from
Ferber's Verfuch ciner Oryflographie won Derby-
ﬁf?‘f?; ‘which, however, contains nothing relating
to {ubterraneous Geography but what was libe-
rally communicated by Mr. Whitehurft previ-
oufly to the Publication of his Enquiry, and
to. whom Mr, Ferber acknowledges his Obliga-
tions,

We fhall conclude the two foregoing Seions
with a few Luferences and Obﬁ:rvatmns.

Thofe
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antient Rivers contraéting, and the dry Land was
increafing (). '

4. That fubfequently to the Formation of the
Britith Appennine, Beds of Lava were produced
between the Strata formed by Depofitions from
Water, either by the Inflammation and Fufion of
inflammable Strata originally exifting in’ the pre-
fent Situation of the Toad-Stone Beds; or by
liquid {ubterraneous Fires raifed from Depths
lower than the Parts inwhich they are now fituated,
and infinuated and cooled between the Beds of
Lime-Stone, leaving Beds of a Slag or Scoria,
known by the Term of Toad-Stone; the Pro-
perties of which Subftance, fo far as hitherto
known, we have above related (z).

The Strataof Lime-Stone incumbent on,or fub-
jacent to, the Beds of combuftible Matter in a
State of Fufion, would be partially at leaft decom-
pofed, or converted into Quick-Lime; but as
the Gas detached by the Heat of the melted

() ¢ Vidi fadtas ex aequare Terras ;

« Bt prcu:ul i Pelagu conchz j Jacucre Marmm, :
< Et vetus inventa eft in Montibus Anchora fummis 5
¢ Quodque fuit Campus, Vallem decurfus Aquarum

f¢_Recit.’

: Ovip METAM Lib. xv. Fab. 4.
() The firlt of thefe Opinions was fuggeﬁed to me by
alearned and ingenious Gentleman, to whom Philofophy is
under great Obligations for his Refearches, whofe Name I am

not at Liberty to mention. The latter Dplmnn 15 well known
to br: that {:fMJ Wha.tchurﬁ

Ea__rll;hs
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Earths wonld be contained in the Fiffures and

Cawtles of the Earth communicating with the

dccfrmpn{'ed Lime-Stone, from the ftrong At-
* traction between Quick-Lime and Gas, the Lime-
Stone Strata decompofed would foon be reftored
to their original State of calcareous Earth ; but by
~ the Aétion of Fire would probably have the Fi-
gures of the Sea Animals of which they were form-
ed wholly deftroyed, One might alfo expe®, that
the Beds of Clay interpofed between the Strata
would be changed into Brick by the fubterraneous
Fires; and in this >tate they have been in fome
Places atually found; but as the Inftances of this
Change are few, it is probable, that fome Caufes,
operating for - feveral hundred thoufand Years,
have totally altered the Form, and changed the
Properties of the Clay fo burnt; or, that the
Beds of that Subftance have been produced by
Caufes aling fubfequently to the Formation of
the Strata of Lava.

5, That the moft confiderable and evident
Alterations in the external Form and Pofition
of the Strata of the Peake, with which we

are acquainted, have arifen from Fractures of

the Beds of Earth, in many Parts of the Coun-
try. In Confequence of thefle, the horizontal or
original Situation of the Strata is changed to that
of being - varioufly inclined to the Plane of the
Florizon. In fome Parts, one End of the frac-

tured Stratum is elevated much above the other

4 End,
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End, and forms, perhaps, a Vale with ftupendoufly
abrupt Precipices on the one Side, and on the
other inclining much below the Level of the op-
pofite Side. Sometimes merely the fractured
Ends are {eparated, and form a Chalm ; 4t other
Times the fra®ured Ends are concealed, by the
Openings being filled up with Fragments of
broken Strata, and covered with Soil: In fome
Inftances, there is Reafon to believe, the Strata
have been burft and opened, fo as to entornb
a great Part of the fuperior Beds, previoufly
fhivered into Millions of -Pieces, which are now
in a great Meafure miffing; and from the in-
clined Pofition of the Strata, inftead of finding
the uppermoft of one Kind, which muft have
been primitively the Cafe from their horizontal
Direction,we find it confifts of all the various Strata
we know.  Whether throughout the whole Coun-
try, there exifted originally the whole Set of
Strata above defcribed, of which, in particular
Tracts, the uppermoft are now mifling, (either
becaufe they have been fwallowed up by fubfe-
quent Openings of the Earth, or becaufe they
were originally wanting in thofe Parts) is not
clearly determined by any Monuments of Na-
ture. We have no human Records of the pre-
ceding Events of Nature, nor could we have any
from the Date at which they happened ; but yet

we conclude with Certainty, that they have oc-
curred, '

1. From

——

TR
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1. From the Order of Nature, obferved with
Regard to the Struéture of the Cruft of the Earth,
which is compofed principally of Strata, difpofed
horizontally (2).

2. From comparing the Appearances of thefe
Strata, with thofe of other Countries in which we
know they have been effected by the efficient

Caufe affigned. Here we deduce the efficient

Caufe from the Effefts with the {ame Con-
fidence that we do fo in many Inftances in

common Life, where we have no Eyidence ex~

cepting Effetts: But thefe Caufes and Effects
being more familiar, are not queftioned. Should
I be acquainted with any Structure of human
Workmanthip, for Inftance, that of a Grecian
Temple, and fhould I, thus informed, find the
feveral Parts that compofed that Strulture de-
tached from each other by being varioufly fracs
tured, as the Columns in one Place, the Arch
in another, and fo on, I fhould not conclude this
was the original artificial State of thefe Parts;

but that they are the feveral Pieces which once

were joined in a certain Order, and formed that
Struéture called a Grecian Temple, although 1
have no other Evidence of this being the Fact,

but that of my previous Knowledge of the Com-

pofition of this Piece of Architetture.

_(a) Pa.f tout od il n’y i pas eu de Bouleverfment on.

rrouve les Couches horizontales.”’——=Buffon,

The§
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The fame Conclufion is made, on other Qcea-
‘fions, concerning efficient Caufes, which we only
deduce from the Ruins of Art, or Remains and_
Effects of Nature.

As an Example of ruptured Strata, and of the
immediate Effeéts, and fubfequent Changes in
the external Form and Appearance of the Earth,
which have gradually fucceeded, we fhall give a
fhort Defcription of one of the moft remarkable,
and beft known Fractures of any, in the hilly Part
of Derbythire, viz. The Vale, or more properly
Ravine, in which is Matlock Bath.

This Ravine is more than two Miles in Length,
bounded on each Side by Rocks, {fome of which
are awful and majeftic Precipices, now partly
concealed, in many Places, by Trees and Shrubs,
that grow upon their Sides; and the River Der-
went, of a refpectable Magnitude, runs through
the Middle of it. A Fracure of the Earth, to
a confliderable Depth below the Surface thereof,
appears to have been the Occafion of this roman.
tic Scene. For at Matlock Bath, on the Eaft
Side of the Vale, there is a CIiff, or fteep Preci-
pice, about one hundred and twenty Yards in
perpendicular Height above the River, wherein

‘are expofed to View the whole Thickne(s of the

firlt Bed of Lime-Stone, the firft Stratum of Toad-
‘Stone, and the fecond Stratum of Lime-Stone, A
:_Stratum of Grit-Stone and another of Shale, one
Ith'undred and twenty Yards each, are incumbent on

thefe
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thefe Strata, yet they do not appear or make a
Part of this Precipice, but are thereto wanting;
as if they had originally appeared as the upper=
moft Part of the CIiff, but at a fhort Diftance
from it had been cut down to the firlt Lime-Stone,
and the whole Portion of Stratum of Grit-Stone
and Shale between this Section and the Precipice

r had been afterwards removed.

1: At the Foot of this Precipice, compofed of the
| above Strata, is interpofed the River Derwent,
B and a Dyke or vaft Gulph filled up with Frag-
f ments or broken Pieces of the fuperior Strata, be-
tween the inferior or reft of the Strata, viz. the
fecond Toad-Stone, the third Lime-Stone, the
i third Toad-Stone, and fourth Lime-Stone, and
| the Strata of the oppofite Side of the Vale.

Thefe Strata on the Eaflt Side are rather ele-
vated, {o as to form a {mall Angle with the Plane
of the Horizon.

On the Weft Side of this Vale the Strata of
Grit-Stone and Shale are entirely wanting, as
well as a great Part of the firft Lime-Stone ; and
the Set of Strata which correfpond in Quality and
Thicknefs with thofe on the oppofite Side, ‘are
not only feparated or detached from them by the

Dyke filled with Fragments under the River, but
by their being much dr:prtﬁ‘ed towards the Part
where the Rupture happened, beneath the Level
of the correfponding Strata on the oppofite Side,
and {o as to form a greater Angle with the Plane

4
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~ bf the Horizon. For if the Space beétwéen the
broken Ends of the fractured Strata were filled
up, by making them touch each other, the firft
Lime-Stone and firft Toad-Stone on the Weit
Side, would join the fecond Toad-Stone on the
oppofite Side, and the fecond Lime-Stone of the
Weft Side would join the third Lime-Stone of
the Eaft Side, and fo on of the inferior Beds.
The Depreflion of the Strata on the Weft Side is
fo great at the River, that they are there one
hundred Yards below the Foot of Matlock-high-
Torr; and form, by their Elevation above the
Plane of the Horizon, fo great an Angle, as that
the Strata which compofe the Top of Maffon
Mountain, are elevated two hundred Yards, or
one hundred Fathoms above the Summit of Mat-
lock-high-Torr.

The Gulph, or Dyke, now filled up with Frag+l
ments of Stone, is fuppofed to be the Part where
the Earth opened during the Convulficn or Earth-
quake, that rent afunder the whole Set of Strata,
and f{wallowed up the two fuperior Strata, and
Part of the third Stratum, now mifling on the
Weft Side of the Vale,

- Here then, muft have been the TIxeati-e of an
inconceivably grand and tremendous Operation,
that burft immenfe Beds of compact and ftony
Matter; thivered into Millions of Fragments two
of the uppermoft Strata, of the Thicknefs of two

F hundred
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6. As the Heat of the Springs iffuing from
the blue Clays, exceeds confiderably that of ordi-
nary Springs, and of the Earth in general, we
conclude, that there fill exift either {ubterrane-
ous Fires, or that the Heat of thofe Fires which
occafioned the Derangement and Fracture of the
external Subftance of the Earth, is not yet extin-

guifhed.

Sl @ sk D O VI

Of the Properties of the Atmofphere of the Peake of
Derbyfbire.

HE Difference obferved in the Atmofphere
of different Regions, arifes from
1. Their Weight.
2. Their Temperature. '
3. The Kind, and Quantity of Subftances com-
bined with the refpirable Air of the Atmofphere,
4. The Kind and Quantity of Subftances con-
tained therein, in a State of Diffufion and Mix-
dure. i
5. The Quantity, Frequency, and Form of

Water, pafling through them to the Surface of
the Earth,

6. Their Motion,

I CH AP,
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in' the human Frame, 7z a State of Health, by
even a fudden Tranfition from any of thefe Re-
gions to. that of the Peake of Derbyfhire; but
from our Ekperience. of the Effe&ts of lefler
Differences of vertical Preflure than that fubfift-
ng between the Atmofphere of the Peake-Hun-
dred, and the lefs elevated Regions of the Ifland,
we conclude, that a fudden Tranfition from many
of the latter into the former, iz a State sf Dif~
eafe, may induce confiderable Changes.

Here, therefore, is a Principle for direting the
Application, and explaining the Effefs of this
Atm?f'pherc in Cafes of Difeafe.

GEE AV P L
- Of the Temperature of the Atmofphere of the Pmée.

ATURAL Hiftory does not furnith us
with an Account of the Heat of this Cli-
mate, of its Variations, of the Succeffion and
Duration of various Degrees by the beft Means
of afcertaining Degrees of Heat, the Dimenfions
of Fluids, or thermometrical Obfervations; we
therefore judge of the Temperature, by the Ef-
tels of this Atmofphere on the State of Vegeta-
tion, the State of Water as to Solidily and Fluidity,
and on the Senfations.—From thefe we learn, *
That there is here confiderably lefs Heat in the
Courfe of a whole Year, certainly one fourth lefs
bea Heat
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Heat than in the lefs eminent Parts of England.

The higheft Degree of Heat does not, per-
haps, exceed that of the lefs mountainous Coun-~
tries of the Ifland ; but, perhaps, the Cold is of
greater Degrees than in lefs elevated Parts. The
Duration of the leffer Degrees of Heat, too, is
longer, and the Tranfition or Changes of the De-
grees of Heat fucceed in a different Order from
thofe of other Regions adjacent. The Degrees of
Heat too, are very different from each other at the
fame Time, in this Tract of high Land.

For it is well known, that the Winters here,
as well as upon the reft of the Englifh Appen-
nine, are far more rigorous, and longer than that
of the Lands adjacent, excepting a few Places in
. the Vales. The Ground is covered with Snow in
greater Quantity, and much longer; and the
Frofts continue much longer than in other Parts
of England.

According to my Information, there is no
Spring Seafon in this County on Account of the
Length of the Winter.

In a News-Paper for May 13, 1783, there is this
?aragraph: <« It appears from feveral People,
who have come from the high Peake of Derby-
fhire, and South-weft Parts of Yorkfhire, that
there is a great deal of Snow in thofe Parts. It

lay half a Foot thick in feveral Parts.” It was
at this Time mild, fine, and very warm Weather

about Doncafter, and there had been there no
Rain
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given Portion of Time, in this Region of
Derbyfhire, becaufe the Air is here lefs denfe
than in moft other Parts of England; whence
. the Rays of the Sun acting upon it being lefs re-
frated, produce lefs Heat : And there are no local
Caufes of Heat, to balance the Difference of the
Degrees berween this and lefs eminent Regions
of Land, arifing from this general efficient Caufe,
' the A&ion of the Rays of the Sun upon the Air
of the Atmofphere.

Add to this general and principal efficient’
Caufe, the greater Diftance from the Seas than
the Countries interpofed between the Anglo-Ap-
pennine and the Irith Sea on the one Side, and
the German Ocean on the other ; in Confequence
of which, the Heat communicated from the Sea
to the Atmofphere in Winter, is too much dif-

fufed before it reaches the Middle of the Ifland,
to make any confiderable Addition to the Heat
of the Atmofphere occafioned by other Means.
During the Summer Seafon, the Atmofphere is
rendered colder by the incumbent or adjoining
Air imparting Heat to the Sea. This therefore
is a Circumftance that occafions more Heat, all
other Circum(tances being equal, in the Middle
Parts of the Ifland, than in thofe nearer the Seas |
but this Circumftance alone, is by no Means
fufficient to render the Temperature of this Re-
gi_nn equal 10 that of lefs eminent Coun-
tries,

As
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| of Warmth and Cold in the Courfe of a fingle
 Day, during the Summer Months. We can allo
now well underftand the other Effeéts of the At-
- mofphere on Fegetation, Water, and the Senfations.
Among the occafional Caufes of greater Cold
in the Peake, may be reckoned its natural Situa-
tion, as the Termination of the Ridge of high
Land that communicates with Scotland. In Con-
 fequence of this Circumftance, Air blown from
the North, muit always be confiderably cooler
than if the Peake were a Traét of elevated Land
 connected with lefs eminent Countries to’ the
Northward.

The pra&ical Conclufions that may be drawn
from this thcriptidn of the Temperature of the
Peake are,

1. That, during the Summer Months, which
is the Part of the Year that Buxton is moft re-
forted to, Alterations are liable to be effefled in
the Habits of difeafed Perfons, if not by the
Difference of Heat to which they are expofed
from that of the Countries from which they have
come, at leaft by the frequently alternate States
of Heat and Cold of the Atmefphere.

2. That, during the other Parts of the Year,
Changes may be produced in States of Difeafe by
the greater Degree of Cold of the Peake, than that
of moft other Regions, during the fame Seafon.

On the Contemplation of the Effeds produced

4 his

by thefle two Agents, muft the Phyfician ground
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tain the Air of the Atmofphere muft be there con-
ftantly faturated with Water: But this Fa& has
never been of any Application in Pratice.

Pbhlogifton, or the Principle of Inflammalbility,com-
bines with Air, and forms a Subftance that, like
Air, is a permanent Vapour ; but in other Proper-.
ties thefe two Subftances are totally different from
each other. Air combined with Phlogifton has
been called, perhapsunpmpcrly, phlogifticated Air,

The Atmofphere, in every Part of the World,
. contains a larger or {maller Portion of phlogifti-
cated Air; for it is not only found in the Atmo-
Aphere near the Surface of the Earth, and in the
Air of large Towns, but at the greateft Heights ;
as upon the Tops of the higheft Mountains, and
at immenfe Diftances from Towns, orin uninha-
bited Countries. The compound of Phlogifton
and Air, or Air united with Phlogifton, is readi-
ly diffufed through the Atmofphere; its fpecific
Gravity is very nﬁar]}r the fame as Air, under equal
Circumftances of Heat and Preflure.

Animals are {uffocated when #be Compound of
A:r and Phlogifton is applied to their Lungs in-
ftead of Air; and, when included in Receivers Df‘
Air containing a certain, but large Portion of
this Species of permanent Vapor, namely, Air
faturated with Phlogifton, they will live juft as
long, as I have found by repeated Experiments,
as if included in the Portion of Air alone, with-

out the Addition of Air combined with Phlo-
gifton,
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the Year. The Circumftance of Moifture of Soil
is likewife wanting ; for although Rains fall al-
moft daily in Summer, yet the Water flows fo
ipeedily, on Account of the Declivities of the
Land, into the Channels forming Brooks, Rivu-
lets, and Rivers, ‘as to preferve the Ground
tolerably dry. 3

The Pbhlogiftication, or fome other Change of
Air, by the Refpiration of Animals, and by i~
Jlammation, happens, in any confiderable Degree,
only in large Towns; of which there are none at
a lefs Diftance than twenty or thirty Miles from’
Buxton. The principal phlogiftic Operation in

the Peake, is the Zuflemmation in the Proceffes.
for procuring Lead from its Ores ; ‘but, the Air
combined with Phlogifion formed by thefe Procefles,’
is but a fmall Quantity, indeed, compared with'
the general Mafs of the Atmofphere: For they are!
not conftantly performing, and in Confequence

of the great Agitation of the Atmofphere, the
{mall Quantity thus produced, is diffufed through-
out the whole Mafs of this Atmofphere.

From thefe Confiderations we fhould be inclined
to conclude, ‘that the Atmofphere of the Peake
contains a fmaller Portion of the Compound of Air
and Phlogifton, than the Atmofphere of lef: s elevated ¢
Regions in the fame, or much more Southern La-
titudes. Butin order to form a proper Judgment:
of the Quantity of this Impurity in the Atmo-
fphere, we muft not only contemplate the Sources '
of it, but the Means fubfifting of removing it. .

The



| k- 81 -]

“ - . The Means hitherto demonftrated, or fuppofed
to be proved, that are employed by Nature in the
Purification of the Atmofphere, are Fegetation

‘and W ater.
~ Much has been lately faid concerning the Influ-

ence of Vegetation on Air vitiated by’ phlogiftic
Operations ; but the Effeéts of it, on the Atmo-
{phere, have not been fatisfactorily explained.
The Experiments of Dr. Ingenhouz demon-
ftrate, that Vegetables expofed to the folar Light,
~during the Performance of their Funttions, ex-
‘crete Air from their Leaves, Branches, and Stems;
which Air, tothe Teft of Refpiration and Inflam-
mation, is frequently {ix or eight Times more pure
than common atmofpheric Air. TheExperiments
‘of this Philofpher alfo inftrué us, that living Ve-
getables, in the Abfence of Light, as in the
Night-Time, and id the Shade, render Air noxi-
ous ; but that the Effe® of Plants in deteriorat-
ing Air in the Dark, is more than counterbalanced
by their Power of meliorating common Air in
the Day-time, when they are expofed to the So-
lar Light (d). It is alfo rendered probable by
the Experiments of feveral Philofophers, efpe-
cially by thofe of Dr. Prieftley, that Vegetables
abforb certain Subftances from the Atmofphere,
which render it impure. g
Now confidering the State of' Pegetation in the
Peake, we fhould be inclined to infer, on the

(¢) Experiments upon Vegetables, JjSo, 8vo. and Phil,
Tranf. Vol. LXXII, p: 429, :

G Foun-
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Foundation of the Refult of the above Experi-
ments, that the Atmofphere here is, as far as de-
pends upon living Plantq, lefs pure thdan the ad-
jacent and lefs eminent Countries; becaufe Vege-
tables are here lefs abundant, and grow lefs luxu-
riantly than in fuch lefs elevated and neighbour-
ing Regions. Moreover, the Quantity of Solar
Light being much lefs, in this mountainous Track
~of Country, than in moft other Parts of England,
this Circumftance furnithes another Ground for
concluding, that the Vegetable Creation have
here lefs Effett in purifying the Atmofphere, by
the Addition of pure Air, and Abferption of Im-
purities, than in other Regions where the Quan-
tity of Solar Light is much greater (e).

In

() My Readers will perceive, I have above delivered an
Explanation of the Manner in which Vegetables purify the
Atmofphere, which is very different from that commonly ret
ceived ; and it therefore appears incumbent upon me, to:
State the Grounds for my rejefting the Opinion ufually
adopted on this Subjeét, and the Reafons that have obliged:
me to embrace the Theory above propofed.

Since the Publication of Dr. Prieftley’s Experiments ol
Air, and other permanent Vapours, the moft prevailing, oF
only Opinion, concerning the Influence of Vegetation omi
the Atmofphere has been, that Plants purified impure Air by
abforbing the noxious Part of it, which was commonly fup-;
pofed to be phlogiftic Matter ; or by decompofing it when 1
was unfit for fupporting Life and Flame, by being combined, a
was {uppofed, with Phlogifton, (Pr. Vol. L. p. 49, 52, 87, 88,
a3, 13575 1415179, and ather Parts of this Philofopher’s Ex

perime
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In this Enquiry into the State of the Atmo-
{phere of the Peake, with refpect to its Impuri-
ties from Air rendered unfit for Refpiration by
Phlogifton, or Subftances {uppofed to vitiate Air
by Phlogifton, I fhall in the next Place take

* Notice of the Situation of the Atmofphere of
: this

periments and Obfervations.) This Opinion prevails on the
Foundation of the Inference drawn by Dr. Prieftley from his
own Experiments; but as I am confident, according to my
- Judgment, that this Deduction is unjuftifiable, the Opinion
founded upon it is alfo, to my Apprehenfion, erroneous.
The Experiments of Dr. Prieftley and others, fufficiently
prove, that dir altered by Refpiration, Inflammation, the pu-
trefalive Fermentation, Felcanos, warious Decompofitions in the
Praflice of the Arts, and other Operations, termed ¢¢ Phlo-
‘giftic,” may be reftored to its former refpirable State, or even ,
be made more pure than before it was altered by thefe Pro-
cefles; or be exchanged for common Air ; and that common Ajr
may be rendered more pure, by Vegetables growing therein,
This Amelioration of impure Air may, at firft View, appear
to be equally well accounted for, upon any of the following
Grounds: 1. By fuppofing the impure Part of the foul Ajr
to be ab/orbed, by the Plants to which it is expofed. z. On
the Suppofition, that this Sort of noxious Air is decompofed
by Vegetation. 3. By conceiving, that Vegetables, during
the Performance of their F unétions, &¢d fomething to the
unpure Air, which may be either merely added thereto, or
which may be united with it. 4« By imagining, that chis
noxious Air may be amended, or impure Air rendered more
pure, by feveral of thefe natural Means acting together,
However, after contem plating the Nature of the vegeta-
ble Powers, and confidering more min utely the Experiments
made with the View af’dete:-mining the Influence of Vegeta-
e G2 ~ tion
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Confidering the great Diftance of the North
Part of Derbyfthire from the Seas, and that

the Rivers flowing through it do not contain a
large Bulk of Water, we might infer, on the
: Foundation

‘ nute, for feveral Inches, if the Sun continued fo long clouded;
but as foon as the Sun-beams broke out again, the Sap would
immediately return to its then rifing State, jult as any Li- .
quor in a Thermometer rifes or falls, with the Alternacies
of Heat and Cold. Whence it is probable, that the plenti-
ful Rifo of the Sap in the Vine, in the bleeding Seafon, is
affeCted in the fame Manner.” Veg. St. p. 113,

Dr. Ingenhouz has lately decifively proved, (Phil. Tranf.
Vol. LXXII.) that the Bubbles of permanent Vapour, fhewn
by Dr. Hales to be fo copioufly excreted along with the per-
{pirable Matter of Plants, during Expofure to the Light of
the Sun, are Air much more pure than atmofpheric Air;
being, upon fome Occafions, fix or eight Times more pure
than common Air: Moreover, this learned Philofopher has -
fhewn, that Vegetables, efpecially aquatic Plants, while
immerfed in Water previonily deprived of common Air, and
with the Communication between this Water and the Atmo-
fphere intercepted by Quickfilver, excreted this pure Air
as long as they live therein, in confiderable Quantity ; viz.
about ., of the Bulk of the Water, befides the Quantity
.cﬂmlz::nm’_ and wfxed with this Fluid, which may be reckoned
at leaflt to be § of the Bulk of it; or 160 Meafures of Water
will enable Plants to feparate 28 Meafures of pure Air. And
from the Experiments of Dr. Ingenhouz and Dr. Priefiley, it
appears that the Time Plants live ;md {eparate Air, under thefe
Circumitances, is in Proportion to the Quantity of Water in
which they are immerfed. Hencedt may be very probably in-
ferred, that pure’ Air-thus feparated, is produced by the
Vegetables, independently of the Al:gfmjptiap_ of any common

; ' Air,
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Fuﬁnd&tinn of the above Deduétion, that the
Atmofphere was not expofed to this Means of
 purifying impure Air, under fuch favourable Cir-
£ cumf{tances

Air, altheugh they are capable of abforbing common Air

- with their Food and Water (Hales Veg. Stat. p. 148, 149,
153, 155, 365.) This Inference, however, is decifively
Epnt:-v.rr::n:i to be true, by Experiments which thew, that when
Plants are immerfed in unboiled Water, the common .fl,ir
therein does not appear to have been abforbed by the Plant,

- {Dr. Ingenhouz’s Experiments. Phil. Tranf. Vol. LXXII.)
I}Dr. Prieftley, however, deduces, that this pure Air arifes from

- the common Air contained in the Water in which the Plant is
immerfed, which is ¢ depurated”’ by the vegetable Powers;
which Deduftion, however, as far as I am able to judge, if
his own Experiments do not prove to be unjuft, thofe of Dr.
Ingenhouz, (Phil. Tranf. Vol. LXXIIL.) clearly demonftrate
.to be fo. The Quantity of pure Air, feparated’ by Plants
Iimmﬂrfed in Water, is in Proportion to the Quantity of
Water, not becaufe it affords common Air to be purified by

. the Plant, but, probably, becaufe it contains more Food to
fupport the Plant for a longer Time; or becaufe the per-
dpirable Matter, or other Excrements of the Plant, are noxious
to the Vegetable from which they were excreted, and are
rendered lefs hurtful when mixt with a lajge thana {mallQuan-
tity of Water. The Air excreted, although much purer
than common Air, is an Excrement of the Plant, as much as
its perfpirable Matter; and is thrown off as long as the Water
can fupply it with Food, provided it be not killed by the pure
Air, its own Excrement, before this Foad is confumed, (Hales,
,Yeg. Stat."p. 324. and Ingenhouz, Phil. Tranf. Vol.
XXIL) Upon this Ground, alfo, may be readﬂ-}-‘ explained
thofe Experiments of Dr. Pricftley, which inftruct ‘us, that
Flants live longer, and feparate puze Alr, in ,Plr-::p:::rtion to

g 0t 2 - G4 :]'.lg










T a0 1

Influence of Water in the Purification of the At
mofphere is founded, I could not perceive, that
they demonftrated the Power of large Quantiries

of

Circumftances, in impure Air, Oil of Metals, Zc. we find
n the Veflels, in which they were confined, a Quantity of
pure Air, equal in Bulk, or nearly fo, to the permanent
Vapours and other Subftances abforbed. Dr. Prieftley, I be-
lieve, firkk difcovered that Plants grew when furrounded with
Oil of Metals inftead of Air; and that the permanent Vapoyr
contained in the Jar filled with Qil of Metals becomes lefs
and lefs inflammable, and more and more ft for Refpiration ;
and, that at Jaft the whole of the permanent Vapour found
in the Jar is eminently proper for Refpiration and Inflam-
mation, and not at all inflammable. Now it is impoflible
upon this Qccafion, that the Plant could have conyerted
the Qil of Metals into refpirable Air; becaufe this Air
35 equal, in Quantity of Matter, to at leaft ten Times the
Bulk of the Oil of Metals fubjeted to the vegetable Powers
in this Experiment; but upon the Priaciple of the Ex-
cretion of Air from, and of Abforption of Qil of Metals
by, the Plants, we can rcadi];,r comprehend the Manner in
which this Air was produced, and the Oil of Metals was loft,
This pure Air is excreted from the Plant independently of the
permanent Vapour with which it was furrounded, excepting
~in fo far as this furrounding permanent Vapour ferves for, or
1s the Vehicle of, Aliment to the Plant. The loxuriant
Growth of Plants in Oil of Metals, arifes, probably, from this
permanent Vapour ftimulating the vegetable Funétions; for
this Sublftance is either not capable of fupporting vegetable
f{..iﬁ: at all, or only for a thort Time,
~ Dr. Prieftley, Dr. Ingenhouz, and ather Experimenters
found, that foul Air was frequently meliorated by Vegetation
during EKP,Gf ure to the Sun-Shine, in a very fhart Time, as -
in the Space of a few Hours, or perhaps a fhorter Time. This
TRRINLT ' fpeedy
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of Water in rendering vitiated Air more fit for
Refpiration, by decompofing #be Compound of
Air and Phlogifton, and by abforbing thofe Im-
purities

fneedy Improvement of noxious Air may be eafily underftood,
by afcribing the Alteration to the Addition of pure Air, but
cannot be explained fatisfactorily, by the ufual Theory of
the Melioration of vitiated Air by Means of Vegetation.

Perhaps it will be ébjefted, that if the Improvement of
vitiated Air,, and Purification of common Air by Plants, de-
pend upon the Addition of excreted pure Air, the Volume
of the confined Air to which they are expofed fhould be
augmented. To this Objection it may be anfwered, that
when Experiments have been made to learn the Effeds of
Vegetation upon Air, the Bulk of Air has been rarely at-
tended to, or at leaft not properly ;—that a fmall Addition
of pure Air will, frequently, be fufficient to account for the
Refult ; and that fuppofing no Addition of Volume be occa-
fioned, or even a Diminution thereof take place, this Event
may be explained upon the Suppofition, that the Vegetables
abforb either in the Day-Time or in the Dark, fome of the
impure Air, which Diminution may be about equal to the
Bulk of Air added. Upon this Occafion alfo, we fhould
confider the Eftect of the Water upon the confined permanent
. Vapour to which the Plants are expofed, in uniting or mixing
with it, and communicating it to, the external Air; and
again, the Effe@ of the Water in combining or mixing with
the Airof the Atmofphere, and afterwards of feparating it in
the Receiver containing the Plants and permanent Vapour
mntended to be made refpirable. :

Upon this Ground we can explain the Reafon of the Fai-
lare of Plant; in purifying or improving Air, namely, either
becaufe there was not Light fufficient, or fome other Circum-
ftance was wanting to produce the Excretion of pure Air; or,
becaufe there was prefent, fome Means of deteriorating this

4 . Air
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Since the farther Difcovery of the MNature of
that permanent Vapour formed by the Combina=
tion of a certain Proportion of nitrous Acid with
Phlogifton, hitherto called mitrous Air, or ni-
?rous Gas, a Term we are under the Neceflity of
~employing, (although it appears exceedingly im-
proper)

Air of the Atmofphere expofed to Seas and other large Quan-

tities of running Water : *¢ Since, fays he, Water in this Ex-

periment muft have imbibed and retained a certain Portion
of the noxious Effluvia, before they could be tranfmitted
to the external Air, I do not' think it improbable, that the
Agitation of the Sea and large Lakes may be of fome Ufe
for the Purification of the Atmofphere; and the putrid Mat-
ter contained in the Water may be imbibed by aquatié
Plants, or be depofited in fome other Manner.” The Re-

fult above related, is fufficiently eftablithed by Dr. Prieitley’s

Experiments, as well as by thofe of other Experimenters j
but the Inference drawn from them is very obvioufly doubt-
ful, and in this Light it has appeared to the Author-of a
Treatife on Gayes, who propofes this Queftion, p. 19. * Was
the Melioration produced by the Water feparating the vi-
tiated Part of the Air from the reft by Abforption, or by
the Agitation effeéting a Kind of Circulation between the
external Air and the vitiated Air included in the Jars; by
which Means, much of the former might be received inta the
Veflels, while Part of the latter might be abforbed by the
Water, and thrown out into the open Air.””  With the ut-
moft Deference to the Jndgment of Dr. Prieftley, his Expe-
riments, to my Appreherfion, afford not only probable, but
decifive Proofs, that the confined permanent Vapours found
in the Jars after. Agitation in Water, in the Experiments

above referred to, were not the permanent Vapours fubjetted
to the Experiment #ran/muted ta the State of common Air, by 8

abltratting
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proper) becaufe it has not yet obtained a more
proper Denomination, and its being applied to
determine the Quantity of extraneous Subftances

- or Impurities of the Air of the Atmofphere, it

has been cuftomary to eftimate the Purity of com-

mon by Means of this Subftance,
‘ The

abftra&ling a Portion from them, or by decompofing them,
but were conveyed within the Jars from the Atmofphere,

- while the Qil of Metals and vitiated Air were gradually mixt

with the Water, and from thence communicated to the ex-
ternal Air. The Faés in Support of this Conclufion are the
following. It appears from Dr. Prieftley’s Experiments, and
thofe of other Philofophers, that if the permanent Vapours
propofed to be changed into refpirable Air by Water, be ex-
pofed to Water, fouhat a greater Portion of them be abforbed
without Motion, than happens after the Agitation by which
refpirable Air is produced, the Refiduum is not different in

- Quality from that of the whole of the permanent Vapour be-

fore Abforption. 2. That the permanent Vapour abforbed
by the Water, and again expelled, was not altered by being
thus abforbed. 3. That by agitating the permanent Va-
pours in a large Quantity of Water, in Veflels with their

- Orifices clofed, or in Veflels with ftrait Necks and their

Mouths open, in a Trough of Water expofed to the ex
ternal Air, under which Circumitances thcre was a much
more ready Communication from the Infide of the Jar to,
than from, the external Air, no Alteration, or but a very
partial Change, was effeCted. 4. That the F acility of the
Produétion of common Air within the inverted Jar, was evi-
dently in Proportion to the Opportunity of the Air of the
Atmnfphere, when loofened from the Water by Agitation,
entering within the inverted Jar, and of the permanent Va-
pour to be changed, being mixed with the Water, and from

thﬁncT
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faturate the fir/ ‘of thefe Portions, and the famie
Quantity of nitrous Gas to the other Portion of
Air and adventitious Subftances, the Refult will
be, that the Volume of the fecond Mixture of this
Compound of nitrous Acid and Phlogifton or
 nitrous Gas and impure Air, will be greater than
the firft Mixture of this Compound c-f'Phlogﬂ’cnn
and nitrous Acid and pure Air.

It is very certain, that this Principle is per«
fectly juft and well founded ; but on Account of
the Difficulty of obtaining exa& Meafures of the
permanent Vapours to be mixed together, and a
1i'fa,rim:j,vf of other Circumftances, this Method of
determining the Purity of Air is either erroneous
or impracticable; for it can only enable us to
judge, as appears by many Experiments, of greater
Differences, and fuch as rarely exift between the
Atmofphere of different Places, arifing from ex-
traneous Subftances; and from which could we
determine this Queftion by this Means, no prac-
tical Deduétion of Utility could be made. It has'
been found, that an Animal lives longer in a Rc:
eeiver containing a given Bulk of pure Air, than
in the fame Bulk of a Mixture of pure Air and zhe
Compound of Air and Phlogiffon; from which we
can only infer, that an Animal can breathe longer
in pure Air, than in Air that contains foreign Mat-
ters : But the Inference is not jult from this Ex-
periment,. that pure Air is more conducive to

Health; or that impure Air, from the Admixture
of I

=
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of the Compound of Phlogiffon and Air, is an ef-
ficient Caufe of Difeafe. Again, extraneous
Subftances that are certainly known to be the Oc-
cafion of Difeafes may be contained in Air, but
which hitherto have not been, and probably can- "
not be demonftrated by Means of nitrous Gas.
If, for Inftance, I take a Parcel of atmofpheric
Air in a Region where an epidemic Fever, as the
Plague, Intermittents, Small-Pox, &c. prevail ;
and another Parcel that is a Mixture of the pureft
atmofpheric Air of a mountainous Country, and
- at the greateft Diftance from any Source of Im-
purity, and <5 or ;is Part of its Bulk of Air
faturated with Phlogifton, I fhould find, after
adding the fame Bulk of nitrous Gas, and in fuf-
ficient Quantity to faturate the Air of each Parcel,
that the Bulk of the Mixrure compofed of the latter
Air, or artificial Mixture of pure Air and the Con-
pound of A and Phlogifton, and nitrous Gas, to be
greater than the Volume of the Mixture compofed
of the former Air impregnated with contagious
Matter, and nitrous Gas. The Inference from
this Experiment muft be, according to the pre-
ceding Principle, that the latter Parcel of Air
hemg MOore 1mpure, oOr Containing more extrance
ous Matter, according to the Teft of nitrous Gas,
is more injurious to human Health than the for-
mer Parcel of Air, which contains indubitably the
efficient Caufe of Difeafes. How erroneous is
this Conclufion! I do not know from Experienca

H 3 any












[ wies-4l

the Ground.  On the 7th of this Month they werg
é:umbined with the fame Parcel of nitrous Gas.

I was much difappointed in the Refult of thefe,
as well as other Experiments, performed with the
fame View; for, having made no Trials myfelf,
nor having then feen any made by others that con-
tradicted or rendered queftionable the Deductions
:;md Opinions generally received, I was impreffed
with the Idea that I fhould fee confiderable Dif-
ferences, by Means of this Teft, in the Air of the
above Regions, ufually reckoned fo different in
Purity, I was unable alfo, after many more Trials
befides thofe above related, to account for the
Want of Uniformity in the Refult on the Repetition
of the Trials with the fame Parcel of Air, and
nitrous Gas. I afterwards afcribed this Difference
in the Refult of the Trials with the fame Elements,
in Part to the Difficulty, or Impracticability of
performing this Experiment with fuch Attentions
as fhould not occafion a Variety in the Refult,
independent of the State of the Air to be examined,
But, 1 am now inclined to believe, the Varieties
of the Atmofphere of diﬂ'erent Places as far as
concern Health, are in general not demnnftrablg
by this Teft; and that, generally, thefe Varieties
only occur occafionally, and that the Occafion of
- them impregnate but a fmall Portion nf"the Atmo-
fphere when they are pmdu&wc of Difeafes.

Since the above Experiments were performed,
§ find that Mr. Fﬂntana, Mr, Cavallo, and other
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Gas, an acid permanent Vapour, which is nearly
, twice the Weight of atmofpheric Air; and Oi/ of
Metals, which is ten Times or more, lighter than
common Air; and they are all readily diffufible
through each other.

Of thefe Vapors, excepting #he componnd of Air
and Phlogiften, or phlogifticated Air, above treat-
ed of, there are only two yet known that are »a-

tive Subffances, in any confiderable Quantity, and.

that are liable to impregnate the Atmofphere;
namely, Gas, which, according to the prefent uni-
verfal Opinion, is the fame Thing as the Mephitis

of the Antients, the Choke-Damp of the Englifh *

Miners, the Moffeite of the Ttalians, and the vo-
latile medicinal Principle of Springs, efpecially of
the dcidule ; and Oil of Metals, which is deno-
minated by Miners, Fire-Damp,

Gas is contained in the Atmofph,ei*e in Confe-
quence of its being extricated, during the Putre-
faction of animal and vegetable Matters, by the
chymical Analyfis of Subftances, the Decompo-
fition of calcareous Earth in making Quick-Lime,
from Rents or Fiffures of the Earth, and Valcanhs;
from certain Lakes and Springs, efj pecially in
Countries where fubterraneous Fires exift; and,
perhaps, it is feparated from the Lungs of breath-
ing Animals; alfo it is poflibly formed by the

Union of Phlogifton with Air in phlogiftic Pro-

cefles,

During p
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During the putrefadive Fermentation, among
ether Subftances feparated and mixt with the At-
mofphere, as well as during the chymical Ana-
lyfis of Subftances, the Decompofition of calca-
reous Earth by Heat, and, either {pontaneoufly
or by Means of Heat, from certain Spring-Wa-
ters, there 1s a permanent Vapsur detached that
combines with Quick-Lime, and therewith forms
calcareous Earth ; with cauftic Alkali, and there-
with forms mild Alkali ; mild Alkali and this per-
manent Vapour combine and form a peculiar neu-
tral Salt; and this permanent Vapour, unites with
Water, and produces an acidulous Fluid ; it alfo
fuffocates Apimals that breathe in it, and it extin-
guithes Flame, During the Refpiration of Ani-
mals, there is a permanent ¥ apour endowed with the
above Properties, either precipitated from, or add-
ed to, the Atmofphere; but a permanent vapﬂur_,
pofiefled of thefe Properties, is Gas,

It appears from the Writings of the antient
Naturalifts, and the Poets, of which Numbers are
cited by Pliny, that the Properties of that Sub-
ftance met with in the Bowels of the Earth, call-
ed now-a-days Choke-Damp, and that mephitic
permanent Vapour denominated Gas, which iffues
from various Caverns, and Rents or Fiflures of
the Farth, efpecially in Italy, where fubterrane-
pus Fires have exifted for Ages, were as well un-
derftood fome Centuries ago as at prefent; for
they were known 20 extinguifly Flame and fuffocate

| ' Animals,
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Animals, and no Perfon that I know of amiong
the Moderns, hath demonftrated more of their
Properties. For who hath ever collected thefe
Subftances, queftioned, and then difcovered their
- Qualities ? Or what Experiments have been made,
excepting their Effects on Flame and the Reipi-
ration of Animals? Yet all have inferred from
~ the above-mentioned two Qualities, that the Choke-
Damp and permanent mephitic Vapour, arifing from
Apertures of the Earth, have the Properties
above-related of Gas, and were denominated and

confidered by Experimenters accordingly (g).
; As

(g) Fixed Air is the oldeft Fluid that hath been noticed
by Mankind, fince it isnatorally found in many fubterrane-
ous Places, and from its kiliing Animals, and from its ex-
tinguithing Flame, the Miners call it Choke-Damp; but be-
fore Mr. Boyle, the Idea of it was very confufed ; and it was
believed, that its fatal Efects were owing to a Vapour or
Spirit diffufed through the Air in fome particular Places,
hénce it was called Geift, i. e. Spirit, wherice the Word Gas has
been derived, &c. It is found in various Mines, Wells, and
Places not ventilated, and where it may be formed by a na-
tural Fermentation and Combuftion, as in the Vicinity of
Volcanos, &c. People are found dead near Brick-kilns from
fixed Air, and other noxious Vapours, during burning, The
Grotto del Cane near Naples has been famous for Ages, in
Confequence of the Stratum of fixed Air which exifts at the
Bottom of it, and which is evidently emitted i;hruugh the
Fiflures of the Earth, Animals of various Species and even
Men have been killed by it, or deprived of their Senfes;
and Light is commonly extinguifhed in it.  If is often mix-

ed
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There are fome Confiderations which incline
me to believe, that thefe Vapours are not Gas;
at'leaft, that only a Part of them is this Sub-
ftance: For they appear to be contained very
generally in the Bowels of the Earth, in every
Part of the Globe, into the interior Part of which
we have penetrated ; and, in many Countries, as
for Inftance, in the Weft Riding of Yorkfhire,
we can fcarcely dig a Hole ten Yards deep, with-
out meeting with the Choke-Damp ; and yet the
Springs of thefe Regions do not denote, by their
acidulous Tafte, that they contain an unufual
Quantity of Gas. Now, we thould expedt, that
were this Damp, Gas, they would naturally contain
a large Quantity, or be even faturated therewith.
And, though the Exiftence of thefe Vapours be
very general throughout the whole interior Sub-
ftance of the Earth, yet, not one Spring in a
thoufand appears to be acidulous ; or perhaps to
contain any Gas combined with Water, as will
be rendered highly probable, if not demonftrated,
hereafter. Lawoifier fays, ¢ the Wells at Utrecht
are from eight to twenty Feet in Depth, and the
Water is raifed by Pumps. They are covered
with a Kind of Arch: When, after 4 certain
Time, the Wells are opened on any Account, it
is neceffary to leave them uncovered for twelve
Hours before any Perfondefcendsintothem. Who=
ever {hould venture to go down into them fooner; '

would fuffer inftant Death,” 1 fhall obferve up-=
onR
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on the above Fact, that a Stratum of the Sub-
ftance compofing the Damp, muft be fuppofed
i to be formed upon the Surface of the Water,
Now were this Stratum Gas, the Water muft be
acidulous, becaufe, before it could be {eparated
therefrom fpontaneoufly, it muft be more than fa-
‘turated therewith ; and whenever Gas exifts, asa
Stratum upon any Spring, it may be pronounced,
. that the Water is faturated with this Subftance,
and that the Gas which is upon its Surface is what

15 called fuperflucus. |
Secondly, Thefe fubterrancous Vapours can
only be accounted for, by the Fires that have
fublifted, or do fubfift, in the internal Parts of
the Earth; and although the chymical Analyfis,
produced by this Means, may, probably, feparate
Gas, as in the burning of Subftances upon other
Occalions ; yet, from Analogy we fhould fuppofe,
this will not be fufficient to fill the Vacuities of
‘the Bowels of the Earth with Gas, and faturate
‘the Springs that have flowed through Paffages
communicating with thofe Cavities for {everal
thoufand Years. In Countries where no fubter-
raneous Fires have apparently fubfifted, as in the
Englith Appennine, for, perhaps, a hundred thou-
fand Years paft, the Springs flowing for this Pe-
riod, have, in all Probability, carried off all the
Gas detached by the fubterraneous Heat. Let
us even fuppofe, the whole Strata of calcareous
Earth to be decompofed by {ubterrangous Fires,
i s
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it'is mot likely, that the Gas would remain for
many thoufand Years in the Crannies and Caverns
of the Earth, probably, expofed to the Aétion of
the Strata of quick Lime, by Means of Cavities
in which the Gas was contained communicating
therewith, though at a confiderable Diftance, and
 certainly to {ubterraneous Streams of Water, with-
out being wholly combined with one or both of
thefe Subftances. ,

Having given the Reafons which incline me:
to believe, that thefe mephitic Vapours, or Damps,
are not Gas, T fhall ftate the Arguments, which,
to my Apprehenfion, render it probable that they
are entirely, or principally, the Compound of Air.
and Phlogifton, or Air united with Phlogifton.

The external Part of the Earth, in every Part
of the World yet explored, has been infefted, or
is infefted, with fubterraneous Fires; as appears.
by the Derangement of the Strata; the Appear-
ance of Farthquakes, and the Eruption of Vol-:
canos ; and, confequently, there muft have been an
immenfe Quantity of ¢bz Compound of Air and Phlo-
gifton formed, farexgeeding the Quantity of Gas fe+
parated by this Combuftion.  But zbe Compound.
of Air and Phlogiften; is abforbed in a {fmall Pro=
portion, by pure or elementary Water, and that|
very flowly : And, the Rain-Water which fnrrf':&.l_
Springs being {aturated, or nearly {o, wit?x Aidrg
does not abfarb-any, or but admall Quantty, of.
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Earth, by the Combination of Acids with abﬁ::urbtnt
Farth, as by the Combination of calcareous Earth
with the vitriolic Acid of Pyrites: But the prin-
cipal Source we know of, is the Decompofition of
calcareous Strata, and the chymical Analyfis of
inflammable Matters; for it is not yet rendered
- perfeétly clear, that Gas is formed by the Union of -
- Phlogifton and Air, in all Procefles in which Phlo-
gifton is feparated. |

Oil of Metals we infer, is contained in the At-
mofphere, becaufe it is produced by the Putre-
faction of Vegetables and Animals in large Towns,
- marfhy Grounds, many Ditches, and boggy Places;
and is moft copioufly difcharged from the Bowels,
~of the Earth, by Means of Springs, which are
well known by the Flame produced near their
Surface upon the Approach of a lighted Candle ;.
probably alfo by Rents in the Earth, and the
Eruption of Volcanos.

Lt is produced in the Earth during the chymical|
Analyfis of the inflammable Matter of fubterra--
neous Fires; which, therefore, accounts for the:
Origin of the Fire-Damp.

In Derbyfhire we have three peculiar Sources;
of the permanent Vapours here treated of, name-.
ly, the tepid Springs of Buxton, which feparate;
fpontaneoufly a Subftance that is probably sée:
Compound of Air and Pblogifion, to be fully de-.
fcribed hereafter ; the Decompofition of Lime-Stone!
in the making of Lime, in Confequenee of which.

4 ' the:
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Quantity of this Subftance continually feparated
or formed, and mixed with 1he Atmofphere, is
very confiderable, the common Air deftined for
the Support of Life and Inflammation, would
probably be rendered incapable of ferving for
thefe Purpofes, were there no Means provided
of freeing the Acmofphere from this Im urity.

Vegetation has no Effe&, as far as we know, of
purifying the common Air of Gas, whatever may
be the Effet of this Qperation on other Impuri-
ties of the Atmofphere.

Air rendered impure by Gas, may be purified
by fixt vegetable Alkali, as thown long azo by
Dr. Hales; which Effeé may be now explained
by Mr. Bewly’s Experiments (i), which demon-
ftrate that mild Alkali, (a Subftance compofed of
cauftic Alkali united with Gas,) unites with Gas,
and forms a neutral Salt. There have been alfo
various other Subltances difcovered fince the Ex-
periments of Dr. Hales, which free Air of Gas
when thefe two Subftances are diffufed through
each other, or perhaps combined together. A-
mong thefe Means of purifying Air of Gas, there
is one exilting in great Abundance, and which
even makes no inconfiderable Part of the Globe
itfelf, which there can be no Doubt in confider-
ing to have great Influence on this Impurity,
provided thefe two ISubftances be placed under

(i) See Appendix to Dr. Prieftley’s Experiments and Ob-
fervations, Vol. II.
Circumftances
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rene to a cloudy Sky, happen almoft daily ; fo
that a Perfon, judging of the State of the Wea-
ther in this Country, according to what he has
obferved in lefs mountainous Regions, would be
much deceived ; for it 1s very common to have a
dark black Morning threatening, accoljding to
ufual Appearances, a rainy Day, although this
Appearance foon changes into a ferene Sky. The
reverfe of this as frequently happens.

It has been humouroufly faid, on Account of
the frequent cloudy Weather,  that the Sun-
thine is juftly reckoned one of the Wonders of
the Peake.”

I’ fhall premife a few general Obfervations,

after which there will be no Difficulty in explain-
ing thefe Appearances of the Atmofphere, in the
North Part of Derbyfhire.
.+ It has'been before obferved, that Air diffolves
~ Water (%), or that Water is poflibly a conftituent
Part of Air. ' Air containing Water in a State of
Solution, is perfeétly dry; and the moft tranfparent
Subftance in Nature:—is that Subftancé®which, of
all Things, bends or refracts leaft the Rays of
Light in their Paflage through them.

The Law relating to Solution in Fluids, ob=
tains with permanent Vapours, in fo far as zbe
Ruantity of Water a given Portion of Air can diffolve
is, cat. par. in Proportion to its HEaT. But there

(#) Phil. Tranf, Vol, LV, Art. xxiii. on Evaporation, by
Dr, Hamilton. '
__. 18,

®
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15, alfo, another Law governing Solution in perma~ "

nent Vapours, which is, that the Luyantity of Fluid
< @n affigned Portion of permanent Vapour tan difflve,
i, cat. par. in Proportion 0 its Densiry.

When a2 Menftruum is facurated with any Sol-

¥
a

vend, it may have any Portion of the Solvend .

diffufed, or mixed with it. For Inftance, after

fixed. Alkali is faturated with acetous Acid, any
Portion of this Acid may be diffufed through the
neutral Salt formed of acetous Acid and fixed Al-
kali.

Dry Air which is faturated, or nearly faturated
with Water, and denfer, and nearly as warm or
warmer than the Atmof phere of the Peake, when
blown into this Country, will be pretty certainly
rengered lefsdenfe, and moft probably, be cool-
ed; in Confequence of which, the {olvent Powers
of this Air being diminithed, it will be apt to
precipitate Water; and if only fucha Diminution
of thefe Powers take Place, as to precipitate a
Portian of Water that (hall not be able to over-
come by its Gravity the Cohefion of the Air, it
will remain fufpended, and produce a humid,
and lefs tran{parent or turbid State of the Atmo-
{phere. This rainy or foggy Weather may happen,
whenever the Wind blows from any Point of the
Compafs, excepting that which carries Air from
the Northward directly along the Courfe of the
Anglo-Appennine, and continueforfeveral Weeks,
provided Airof the Properties, and from the Points

of
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of the Comipafs sbove-mentioned, be blown during '

 fuch a 'I“im!f: into the Peake.

_The alternate States of tranfparent and cloudy

© Skies, that take Place almoft daily in Summer,
" ate probably occafioned by the warmer and denfer

Air of the Vales being blown over the higher.
Land. The Air from thefe Places, may be confi-
dered as only Porfions of fuch Air as were abgv:
ftated to be blown for a longer Time ; and confe-

- quently their Effects are only of a fhort Duration.

The Atmofphere is only able to fupport Clouds
for a certain Height, above the Level of the
Sea. In Countries where the Altitude of the

" Land is confiderably above the Level of the Sea,

Clouds are apt to creep near, or upon, the Sur-
face of the Ground ; and in their Paffage through
the Atmofphere, are liable to be intercepted and
attrated, by the Summits, or Sides of the Moun-
tains; therefore, as the Peake is much bigher in
the Atmofphere than the Land of the neighbour-
ing Countries, the Hills are frequently obferved
to have Clouds refting againft their Sides, and

" crowning their Tops. The turbid State of the

Atmofphere in this Region; and the Appearances
in. Confequence of this State, agree with thofe of
the Atmofphere of other elevated Traéts of Land;
in which, alfo, the Water {ufpended in the Air,
hath been obferved by hygrometrical Obferva-

tions.,
-

As
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" As it bas been long obferved, that the human
Confitution, both in Health and Difeafe, is much
affeited, in many Cafes, by Moifure of the Atmo-
Sphere, it will be neceffary, that the Effests of this
bumid State of the Air of the Peake, ke confidered -
in Prafiice.

* Befides the above-mentioned Subftances, which
are diffufed through the Atmofphere, of probably,
every Part of the Globe, there are a great Num-
ber of foffil Subftances; to wit, Acids, Alkalies,
Earths, metallic Subftances, and Inflammables ;
alfo, various Kinds of permanent Vapoars, with
the Properties of which, we are not acquainted,
te be able to refer them to any particular Species
of Things ; liable to be contained in the Atmo-
{phere, and in that Vehicle to affe@t human
Health.

* The great Source of almoft all thefe Subftances
is Volcanos ; preceding, and during the Eruption
of which, the Air has been {o affeted as to poifon
Birds and other Animals, in the Vicinity of thefe
orand and wonderful Appearances of Nature.

The fécond general Source is, the Practice of
various mechanical Arts, by which a Variety of
Subftances, poifonous or hurtful to animal and
vegetable Life, are mixed with the Air of the
ﬁ-tmufphere. We have Examples of this Fatt in
Derbyfhire, where the Air is impregnated to {o
great a Degree, with various foffil Subftances,

but principally with Calx of Lead, near the Fur-
naces
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naces for fmelting the Ores of Lead, that Ve
getables are either deftroyed, or grow near them
in a weak and fickly Manner, N

Butr the Effefts of thefe Agents, in contami~

ing the Atmofphere, by mixing therewith vari-
 ous Bodies, are not extenfive, and only prove
 noxious to Life and Health near the Place of
their Separation; for they are at greater Diftances,
either depofited by their Gravity upon the Sur-
face of the Earth, or are abforbed by Water; or
elfe they are fo diluted, by being diffufed through
. a large Part of the Atmofphere, as to be innocent
in their Confequences. '

It has been rendered extremely prebable, if it
be not demonftrable, that there are various Species
of Animals which have their Birth, and which
grow and live in the Atmofphere of particular Re-
gions; but the Effeéts of thefe animated Beings,
Natives and Inhabitants of the Air, on human
Syltems, are not known. A

But, of all the Subftances _fufpended in the Atmo-
{phere et known, the Properties of thofe Things
which are the efficient Caufe of epidemic, and
many contagious Difeafes, Miafmata, are of the
- greatelt Importance to be underftood. Thefe
-. Occafions of Difeafes, are Subftances fzg@gﬂdgﬁ in
the Atmofphere, and generated efpecially in fenny
and marfhy Grounds; certain Soils, under par-
ticular Circumftances of Moifture; Rivers, when
exhaulted of a great Part of their natural Quantity

of
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of Water ; and by the Putrefaction of animal of
vegetable Subftances, in which is comprehended
foul or confined Air, accompanied with peculiar
Circumftances.

Thefe Miafmata, which have the above-men-
tioned Origin, occafion intermittent, and various
Species of continued Fevers, the Plague, &c.
but we do not know more of the Properties of
thefe Subftances, than their Soxrce and Effeéis in
producing Difeafes s for we are ignorant whether
they be Solids, Fluids, or permanent Vapours;
nor are we acquainted with their Tafte, Smell,
Colour, or, in fhort, with any Part of their chy-
mical Hiftory. It is probable their Bulk is not

fo great, as that their Exiftence in any Part of the'

- Atmolphere may be difcovered by the Teft of
nitrous Gas ; and hence, as before obferved, Air
‘containing an unufually fmall Portion of all ex-
traneous Matters, excepting thofe we are treat-

ing of, would not, on that Account, require lefs

nitrous Gas to faturate it, but Air of an Atmo-
fphere innocent in its Effects, containing a larger
Quantity of the dir united with Phlogifton, and
other extraneous Matters, would be faturated by
a fmaller Quantity of nitrous Gas: Therefore, by

the Effets of this Teft, as hitherto mentioned by

Obfervers, we fhould draw falfe Conclufions.

It doth not appear, that the Moor-Land of
Derbythire begets any efficient Caufe of Fevers,
or other epidemic Diforders: So that the conta-
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Much Water is precipitated alfo in the Form
of Fogs or Mifts. In a Summer-Morning, par-
ticularly, the Summits of the Hills are feen to
reek, as it were, with Fogs, exaétly like the Smoke
from a large Fire afcending out of a Chimney.

In the Winter and the Spring-Months there is
‘a confiderable Quantity of Swow, far exceeding
‘both in Quantity and in the Time it remains up-
on the Earth in that Form, that which falls on
the neighbouring lefs elevated Land.

Water alfo falls very frequently in the eftival
and autumnal Months, as well as in other Sea-
fons, in the Form of Hail.

_ The peculiar Occafion of thefe Appearances
may be readily underftood, by applying the Prin-
cipies laid down to explain the Humidity of the

- Armofphere of the Peake, p. 123, 144.

. When the Water falls in a fluid State in con-

- tinued Rains, or Showers; or in a /olid and cry=

flallized State in Snow and Hail, the humid Air
faturated with Water wafted into the Peake, is
rarified, and alfo cooled to fuch a Degree, as to
occafion a more copious Precipitation than hap-
pened 1n order to produce moift Air; fo that the

Particles of Water unite in Maffes f:apable of
pafling through the Atmofphere to the Earth by
their Gravity, in Oppofition to the Attration of
Cohefion, or Vifcidity of the Air. If the Tem-
perature of the Atmofphere when the Water is
precipitated, and through which it pafies, be not

K 2 of
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CHAP. VL

The Motion of the Atmofphere.

HE continued Rains, or the rainy and

fhowery Days, and the alternate clear and
dark Skies, in the Peake, are commenly pre-
¢eded and accompanied by #ind.

We want Obfervations to inftruét us, from
what particular Points of the Compafs the Winds
blow at particular Times; and what may be their
Duration, Succeflion, and Degree.

Winds accompanying or preceding the con-
tinued Rains, and rainy Days, proceed, in all
Probability, from the general Caufes of Winds
of this Ifland ; but the Winds preceding and at-
tending the fudden Precipitations of Water from
{mall Portions of the Atmofphere, probably blow
from all Points of the Compafs, and arife from
local Caufes.

The frequent Winds along with Showers, are
- generally fudden in their Appearance, and blow
with great Brifknefs or Violence; fo that they
are often Gufts and Storms, that before, or with,
the ceafing of the Showers, are fucceeded by
Calms, and ferene Weather.

“The Atmofphere of the Peake then, is with
fome Degree of Conftancy, either well ventilated
by Currents of Air, from the fubjacent Iands

and
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Atmafpbere ; as well as Rain; by wafhing them of),
- combining with, or, perbaps, decompofing them,
render the Atmofphere of the Peake more pure or free
from extraneous Subflances, than the lefs elevated
Countries; and confequently, the Phyfician will
have & Ground for bis Condull in the Treatment of
Difeafes, founded upon the Confideration of the Pu-
rity of the Air of this Region, arifing from thefe
Circamftances.

We have now ftated the particular Properties
of the Atmofphere of the Southern Extremity of the
Britifb Appennine, or the Moor-Land of Derby-
fhire, with the View of diftinguifhing the Effects
of Buxton-Water from thofe of the Atmofphere;
and of furnifhing Practitioners with a better Foun-
dation for Practice, than mere Conjelture.

Further Grounds of Practice might have been
obtained, by a Hiffory of the Health of the Natives
of the Peake, viz. their Form; the peculiar State
of the Funttions of the Body and Mind; their
Fecundity ; Difeafes ; Duration of Life, &c. But
a farther Profecution of this Subjet, was not
confiftent with my other Engagements. I mauft
not omit, that it is a general Opinion; that the §
Air of this Part of Derbyfhire is favourable o
long Life; but whether the Fact upon Enquiry
would be, an unufual Number of People who have
lived to great Ages, I have not been able to
learn. If, however, this fhould prove to be the; s
Truth, the Inﬁ:rencc would not be fair, that the.

Lives
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Lives of Natives of different: Regions might
be protracted, by tranfporting: themfelves into
this Country. It is found, that the Atmofphere
Eﬁ which a Perfon is born, of whatever Nature 1t
be, is often capable of reftoring Health, that is,
enjoyed indifferently, in what arereckoned more
falubrious Climates : |

“ Cuftom moulds

«¢ To ev'ry Clime the foft Promethean Clay :
<« And he who firft the Fogs of Effex breath’d,
“¢. (So kind is native Air) may in'the Fens

<« Of Effex, from inveterate Ills revive,

¢« At pure Montpelier or Bermuda caught.”

ARMSTRONG.

It is alfo an Obfervation made by the Antients,
and which has been found by Phyficians in {ub-
fequent Ages to be perfettly juft, that Change of
' Climate (m) is favourable to the Reftoration of
Health, independent of any Confiderations with
Refpeét to the different falubrious Qualities of
the Atmofphere of various Regions ; and as the
Atmofphere of the Peake is, on many Accounts,
very different in its Properties from almoft all
other Countries of this Ifland, a Removal into it

may be, on this Ground, very frequently a Means
of removing Difeafes.

(m) < Pefimum mgro eft Ceclum, quod =grum fecit;
adeo utin id quoque Genus, quod Naturd pejus eft, in hoc
‘ftatu Salubris Mutatio fit."’—Cel/us.

The
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- ‘lefs, and fenced with Walls of Lime-Stone.

[ d4a
The Soil nf the Land in this Vale is l:mrhfzni..~J
“but cultivated for Pafturage and Hay; is wood--

The Afpect of this Region, from the Summits:
‘of the furrounding or contiguous Hills, is an ex=:
‘tenfive Tralt of wavy Moor-Land without Trees,,
Shrubs, or Fences, excepting fome blackifh Stone:
“Walls in a few Parts; and on any of thefe eml-
nent Places, it appears to the Beholder as if the
Spot on which he is placed were environed with &
" 'Chain of hilly Land: So that the Face of Natures

' is as dreary and joylefs in this, as in moft others
Parts of the Peake.
1F we accompany the Rivulet Wye in its wmd',"
ing Courfe in a pebbled Channel for a few Miles,
we pa{'s through Vales, not unfruitful in Hf:rb:"
for Pafturage, between Cliffs among Lime-Ston
Rocks, or ‘through Ravines partially cloathed
with various Shrubs and Trees of the Foreft; fouf
as to afford a Diverfity of agreeable and roman :
tic Pieces of Scenery. There is at prefent ne
Road through the Tra&t I am defcribing, bu
with no great Labour a Path might be made fo
two Horfes to travel abreaft; and, after conful t=-
ing the Genius of the Place, a Man of Tafte:
might, without confiderable Expence, compofe:
natural Scenes far more pleafing than the prefent
State of Nature affords. A Work of this Kin'_r
has been in Contemplation, but is not likely to:
be foon executed, although it would be of ub-
o vious
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Part of the Peake to that of Matlock, and the vther
Tradts.of bigh Land through which it runs (n).

‘The tepid Springs of Buxton iffue out of .the
Bowels of the Earth, ecither through Fiffures in
the Lime-Stone upon the Surface, or from the
Rubble covering fome Part of this Stratum.

Several of thefe fupply new Saint Anne’s Well
in the fame Manner defcribed Page g (o).

‘On infpecting the Bath, called the Gentleman's
Bath, when emptied, it appeared that it was fup-
plied, principally, by the Water iffuing from one
or two Fiffures in the Lime-Stone Stratum at the
South-Eaft Side of the Bath, where it is not paved.
It is alfo ufually reckoned, that feveral fmall
Springs ooze through the Seams of the flat Stones
of the Floor of this Bath.

Thefe Springs are faid to fill the Bath to its or-
dinary Depth, orabout five Feet, in go Minutes.
It was two Hours and 5o Minutes before this Bath

() The Mountain Ax-Edge, in which is the Source of the
Dowe and #ye, is about 1100 Feet above the Level of the
Ground at Buxton-Hall ; and Buxton-Hall i;. 10co Feet or
thereabouts higher than Derby: So that the Column of
* Quickfilver in the Barometer-Tube is always one Inch lower
“at Buxton than at Derby, at the fame Time and under fi-
milar Circamftances. For this Faét I am obliged to my
Friend Mr. Whitehurft, who made the Obfervations which
afcertained it.

(¢) According to Dr, Shurt s Obfervations and Calcula-
tign, thefe Springs throw out 390 Gallons of Water in an
Hour. . P. 4. of Dr. Skort’s Work.

was

=
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was filled by its Springs, according to my Obler-
vation; but during this Time they flowed alfo
into the two adjoining Baths, neither of which
contains fo much Water as the Gentleman’s Bath.
This Bath meafured 25 Feet 6 Inches in Length,
12 Feet 8 Inches in Breadth, and the average
Depth was 4 Feet 10 Inches, therefore it con-
tained 2,697,696 cubic Inches, and 9,566 %
Ale Gallons of Water.

Some calculate, that thefe Springs throw out
Water at the Rate of 6o Gallons a Minute.

If we {fuppofe two and a half Times the Quan-
tity of Water I found to be contained in the Gen-
tleman’s Bath, to have flowed into the three Baths
in the two Hours and fifty Minutes I obferved it
required to fill one of thefe Baths; then the whole
.Quantity flowing from thefe Springs in the above
Time, was about 23,916 Ale Gallons, or about
8,440 hourly, and nearly 140 Ale Gallons a Mi-
-nute. Perhaps, however, I might be as near
the Truth, by {uppofing only twice the Quan-
tity found to be contained in the Gentleman’s
Bath, to have flowed into the three Baths in two
Hours and fifty Minutes, for the above Quantity
of two and a half Times its Bulk, is, I fufpe&
too great.

Befides the Gentleman’s Bath, thEre 1s a Bath
for the Ladies, and a Bath for the Ufe of the
Poor ; which are fupplied by fmall Streams that

L flow
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flow through the Seams of the Pavement of each
of them. %

Thefe are the only Branches of the tepid Spring
now in Ufe, and many of them are obferved to
tife perpendicularly out of the Farth. The
other tepid Streams, which were probably never
made ufe of, are concealed from View naturally,
or by Art; and are, chiefly, in the Earth be.
tween the 7/z// and the Crefeent ; alfo, under
the South-Weft End of this laft Building, and
perhaps to a greater Diftance Eaftward of the
Hall.

Tepid Water was raifed two or three Years
ago, by a Pump placed againft the Outfide of
the Hall, upon the Foot-Road leading from the
Hall to the Well, and was drank during the
Time of making the Alterations in the Situation
of the Well ; but it is now difufed.

This Water was not from a feparate Spring,
as fome affirmed, but from the Spring which
fupplies the Bath before it breaks through the
Fiffure of the Rock in the Gentleman’s Bath.

Bingbam, or Leigh's Well, formerly in Ulfe, is
now, I believe, covered by fome Work-Shops,
erefted for the Convenience of carrying forward
the Building of the Crefcent. -

There are many c¢old Springs on the
South Side of the Rivulet #%e, - in the
Vale near where the Streams of . the

tepid
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the State of the Air, becaufea ngmtit}’ of it is
expofed to the Influence of the Heat of the At-
mofphere, after it fprings out of the Ground:
Jts Heat varied from g2° to 55° ~This Spring
iffues from the Stratum of Shale, and has been
already mentioned in a former Part of this Work,
as an Inftance of this Stratum abounding with
chalybeate Springs.

~ In order to convey to my Readers more fully
‘and clearly the Knowledge of the internal Strue-
‘ture and Contents of the Earth at Buxton whence
‘the tepid Springs rife, 1 have inferted the fol-
lowing accurate Reprefentation of the Strata at
‘this Place, engraved from a Drawing with which
I was favoured by my ingenious and worthy
Friend Mr. Whitehurft, for which I acknowledge
‘myfelf greatly beholden to him. I experience
“great Satisfaction in giving this Plate to the Pub-
lic, not only becaufe it is capable of communi-
‘cating more juft and compleat Ideas of the fub-
terraneous Geography of this: Country than could
‘be conveyed by Words, but becaufe it affords
an Example of the interior State of the Earth
throughout the whole Peake, and perhaps th‘mugh#
out the whole Anglo-Appennine; and which will
therefore be an excellent Illuftration of the De-
{cription of the Struture and Contents of the
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Rays of Light fo little that Objedts may be feem
through it of their cuftomary Appearance, pro-
vided it be in a State of Reft. '

However, when the Bath is agitated, as by the
plunging of Bathers, it is inftantly changed from’
a State of Tranfparency to that of Turbidite/s; but.
as foon as the Commotion fubfides, it becomes
inftantly clear as before. This turbid Appear-:
ance has been miftaken for Filch depofited on the.
Pavement of the Bath, and ftirred up and mixed
with the Water; but it certainly is not occafion-’
ed by this Circumftance, becaufe it may be pro-’
~ duced at all Times, even immediately after the
" Bach has been wathed clean, and when there is no’
Sediment to be obferved in the Bath. Moreover,
‘ Glafs Veflels were filled with this feemingly
muddy Water, and it appeared perfectly clear;
nor did it depofit any Sediment on ftanding,.

A little Attention readily fuggefted an Expla-
nation of this Phenomenon, The Rays of Light
enter the Bath Room through a Window near the
Top of it, and pafs through the Air of the Roam,
and alfo through the Water, when in a State of -
Reft, without fuffering any confiderable Inflec-
tion in their Paffage from the rarer into the denfer
Medium, therefore produce no Colour: But when
the Water is agitated, and its Parts or Portions
of it are moved with Rapidity againft each other
in a Variety of Directions, the Rays are broken
ipto numberlefs Parts, and varioufly infleéted up-

L 4 on
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on the Surface of, and within the Water; by

which Means Rays of all Colours are occafioned,
viz. red, yellow, and blue ; which, being blended
together, refleét the whitith or grey Colour of- the
Water ; as foon as the Commotion fubfides, ‘the
Rays of Light pafs through the Water as before,
without any confiderable Refraction, and there-
fore the Bath refumes its Tranfparency. This
Phenomenon is then a mere Deceptio Vifus.

Some havc afferted in Converfation, that this
tepid Water is of a bluifh Calt; and have men-
tioned this Property to fhow, that it contained
Copper; but I'am confident, there is no Sub-.
ftance in this Water occafioning any Colour; and
whcnevtr it has reflected any coloured Rays, they
have depended upon fome Circumitances varioufly. -
refrating them, independent of any Impregna-
tion of this Fluid. -

This cryftalline Fluid contained in Veflels, com-
n‘mnI}r immediately after bemg drawn from the
Spring, and always on ftanding in a temperate
Heat of the Atmofphere, exhibits é7ight Bubbles,
apparently of fome permanent Vapour, of the Size
of the fmal]:ﬂ: Pin’s Head, adhering to the Sides -
of the Veflel, or whatever is immerfed in it.
~ The Baths’ contam thefe Bubbles in every Part
. of them, ei’pecxally upnnahttlﬁ Agitation. MOI’E-—
over, Streams or Cluyfters of thefe Bubbles, of va-
rious Sizes, from the Magmtudc of the fmalleft
Pms Head to the Bulk ﬂf a Cherry, or even

| 3 fnmemncs,
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fometimes of a Billiard Ball, every now and then
break out from the finall Holes and Vacuities be-
tween the Stones that compofe the Pavement of
the Baths, and dart PEIPEHC‘.ICUIHI‘I}" upwards
thmucrh the whole Thicknefs of the Water to 1ts
Surf'ace, where they burft and vanith in ﬁ‘t,e At-
mufphﬂre -

Thefe Bubbles alfo adhere frequently to the
Skin of Perfons bathing, where they excite a
prurient Senfatmn | ' -

- If the Bubbles that adhere to Veflels containing
thls Water after ﬂ:andmg, be fhook off, a frefh
| fet uf'thf:m will colleét on further ftandmcr which
may be detached as the former, and in this Man-
per do they colleé: for feveral Times : But after a
certain Number of thefe Particles have thus fepa-
rated themfelves; the Portion of Water that yield-
ed them will manifeft them no further, however
lung it be left to ftand in the fame Temperature
of the Atmofphere as on its firft Expﬂfurt

- Butin a Portion of Water that has ceafed to
manifeft Bubbles in a temperate Heat, by ex-
pofm-:r it to greater Degrees of Heat, they will
- again appear ; and after detaching a certain Quan-
tity, however long the Heat be appllcd ‘No more
can be procured.

Iam nort certain, if this Water does not become
Jefs trapfparent by ftandin g in open or clofed Vef-
fels, in temperate Degrees of Heat of the Atmo-
fphere; but no Sediment can be perceived to be

: £ thereby
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thereby depofited ; nor does it depofit any Earth,
where it runs in its accuftomed Channels upon
the Surface of the Ground.

The Bath-Rooms are obferved, I believe, at
all Seafons, to be filled with Steam, provided the
Doors have been fhut fome Time before, but in
greater Quantity in cold than warm Weather.

" Frequently a Stratum of Sream is incumbent
upon the Well; which Appearance is obferved
commonly at all Seafons early in the Morning, or
late in the Evening; generally at all Times of the

Day and Night when the Weather is cool ; and

always when the Air feels cold, or when very
moift; but moft capioufly when Cold and Moifture
of the Atmofphere are conjoined; and when the
Air is fufficiently cold to congeal Water. When
the Steam is obferved to fit upon the Well in the
Day-Time in temperate Weather, it has been
found to be a pretty certain Forerunner of Rain
at Buxton, or in its Neighbourhood.

1 have never perceived any Smell from this
' Fluid; nor will it become fetid by ftanding, as
fome have afferted, in any Degree of Heat, pro-
vided the Veflels in which it is preferved be per-
fetly free from'extraneous Subftances; but if a

minute Portion of animal or vegetable Matter, as

2 Portion of Cork or Shred of Bladder, be mixed
therewith, it will, like other Spring-Water, ac-
quire a fetid Smell after a certain Time. Water

is a fermentable Subftance with 54 of its Weight
P v
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‘of animal or vegetable Matter ; and on this Ac-~
count the Thames, and fome other River-Waters,
| undergo the putrefaétive Fermentation. |

Buxton-Water is perfectly mifipid 5. 1n particu-
lar, it has not the flighteft acidulous Tafte, but it
is rather warm to the Palate ; at leaft it is much
J¢f5 cool than ordinary Spring-Water.

This Water feels rather hard or rough when
rubbed between the Hands and Fingers, like or-
dinary hard Waters that decompofe Soap. When
the human Body is immerfed in Buxton-Water,
1t commonly excites a gentle Shock by the Sen-
Jation of Celd it produces, which, in a few Se-
conds, is fucceeded by a Feeling of agreeable
Coolnefs, or of a flight Degree of Warmth, It

~ feels warmer in cold Weather, as in Winter, than
in warm Seafons.

It'is not more fonorous than common Spring-
Water ; as appears by pouring it from one Veflel
into another at a Diftance below it.

The Heat of thofe Springs of Buxton-Water,
as denoted by the Expanfion of Quickfilver in fe-
- veral Thermometers graduated according to Fah-
renheit’s Scale, which fupply the Gentleman’s Bath,
has been obferved to be 81°1 to 82°; and of the
new Saint Anne’s Well 81° to 81°:,

There is good Reafon to believe, that this Wa.
ter has been of precifely the fame Temperature
for many hundred, perhaps many thoufand Years.
It has certainly been of the fame Hear, fince

this
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this Property was afcertained by the Ufe of
Thermometers more than thirty Years ago. There
has been indeed a Variation of about one De-
gree of Fahrenheit's Scale, in the Accounts given
by different Perfons of fufficient Accuracy for
afcertaining this Point; but that Difference
was not occafioned by the Variation of the Heat
of the Water, but was owing to the Difference
of the Thermometers employed: For there is
liable to be a Want of precife Conformity in
the Degrees of Expanfion, as denocted b_jr the
" Scale, between different Inftruments expofed
at the fame Time to the fame Tcmperature:',,
if not in all the Degrees, at leaft in fome of
them.
; The finall Difference bﬁ[WEEn the Heat of the
Weil and the Bath, is occafioned by the former |
being expofed to the Armofphere, which being
always much colder than the Water, receives
fome of its Heat; but the latter, being expofed
'tro':_:hf: Air of the Bath-Room, the Temperature
of which is only fix or eight Degrees colder than
the Water,” reccives lefs Heat from it than the
open Air does from the Well.
. For fﬂme llme after the ﬂlteratmn in the
Situation of the Baﬁn, or of the /7ell; as it is
commonly called, already mgm_:;oncd P AT,
the Water was found to be colder than it was in
the former Bafin, named ¢/d St. Anne’s Well;
it was at firft feveral Degrees and afterwards about
one
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one Degree, of Fahrenheit's Thermoemeter, of
lefs Heat than at the o/d Well. A fatisfattory
Reafon might be afligned for this Alteration 1in
the Temperature of the Water 1n the new Balin,
made for the Convenience of drinking this tepid
Spring. In order to make my Readers acquzint-
ed with the Ocgaffion of this Diminution of the
Heat of Buxton-Water, and with the Means by
which it was reftored to the fame Temperature °
as in the o/d St. Anne’s Well, as well as to ena-
ble them to form a Judgment of the Effe& of the
late Alterations at Buxton upon the Water, 1
_ﬂmll Fcate,

Some Falis r.e;’:z.e‘zw to, with Remarks upon the
Czrcum_;?mm.; of, the NEw and old St. Anne's
Hell.

There was no Spring in the old St. Anne’sWell,
p. 11, as was commonly fuppofed. The Recep-
tacle containing the Water was fupplied from
fubterranecous Streams of the tepid Spring that
ifflued from Fiffures in the Stratum of Lime-
Stone, at the Diftance of many Feet from the
Well. When this Well was demolithed about
four Years ago, for the Purpofe mentioned in a
former Part of this Work, p. 11, the Water was
conveyed in a Grit-Stone Channel from the ver};
fame Streams as before, but in much larger Quan -
tity, perhaps to a greater Diftance, and in a dif-
ferent Direttion.

The Water was conveyed at leaft forty Feet,
ina Narth Eaft Diretion, to the o/d Well ; and

it
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it is now condu@ted forty-fix Feet Diftance,
South-Eaft, in a covered Channel of Grit-Stone,
which is of a femi-cylindrical Form ; the Stones
compofing which lie on their convex Side. The
Diameter of the Cylinder, of which this Channel
1s nearly a Semi-cylinder, is about four Inches
and a half.

The Bafin of the new St. Anne’s Well is
hewn out of one entire Mafs of Grit-Stone, and
1t is covered with a maffy Stone of the fame
Kind, placed in Conta& with the Water, and
cemented down. An Aperture 1s made in the
Side of the Bafin, through which the Water per-
petually flows, as from a Pump-fpout, at the
Rate of half a Pint in a Second of Time:

A neat Bafin of white Marble is placed vnder
the Stream that flows through this Aperture, for
the Convenience of filling Glaffes and other Vel-
fels with this Water. :

- The Balin of the ¢ld St. Anne’s Well, being
always open, was expofed to the Danger of being
made foul and impure. The Temperatare of
the Water therein was 81¢ or 81°.

The Occafion of the Diminution of the Heat
of the Water in the new Bafin, foon after the
fame Streams were conducted into it that fupplied
the o/d Well, will now readily be apprehended.
The new Channel and the Earth near it being
much colder than Buxtc':-n-*Waten Heat would be
communicated to thefe furrounding Bodies from

this
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this Water, until they acquired nearly the fame
| Temperathrcas this tepid Spring ; confequently, for
fome Time, it was found of lefs Heat in the
wew Bafin than in the o/d Well. It is obvious,
that this Water flowing for a fufficient Time
through this new Channel, would be alone fuffi-
cient to reftore it to its priftine Degree of Heat :
I- but to.produce this increafed Degree of Heat
fooner, the Bafin was covered with the Stone
Cover; in confequence of which the Communi-
cation of Heat from the Water in the Bafin to
~the Atmofphere, was prevented.
-~ The Effe& of further Time, and thus inter-
cepting the Communication between the external
(Air and the Water in the Bafin, was the Appear-
| ance of this Spring-Water of its former Heat,
‘namely, 81% or 81° of Fahrenheit’s Thermo-
gi_nf:ter.
 From this State of Fa&s, and the above Re-
fﬁaarks, it appears extremely improbable, that
the Buxton-Water has fuffered any Change or
Diminution of its medicinal Qualities by the
late Alteration in the Situation of the Bafin; on
the contrary, it is now ufed accompanied with
fome decifive Advantages, both wich Refpeét to
its {ulubrious Qualities, and its Mode of Applica-
1on; which have been produced by the Conflryc-
n of the new Well, &
r‘* For, 1. As the medicinal Qualities of this

ater chiefly depend upon a permanent Vapour,

LE |
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as I thall fhew fully in the Courfe of this Work;
of which a great Part is liable to efcape upon
Expofure to the open Air, the prefent Mode of
drinking it, prevents in the moft effectual Man-
ner the Flight of this Subftance, which it was
liable to in the former Well. '

2. The Method now in Ufe, of receiving the
Water from a Hole in the Side of the large Grit-
Stone Bafin, is far more agreeable than the for-
mer Method of immerfing the Hand and Glaffes,
or other Veflels, in the Well, in order to fill them.

3. The prefent Contrivance of the Channel
which conveys the Water to the Bafin, is far
more compleat than the former one; and by
Means of the Stone Cover over the Bafin, the
Water is preferved free from accidental Impuri-
ties, to which it was heretofore liable.

It may be proper to add a few Obfervations,
in Order to render the preceding Account of the
Circumftances of the new, and old Well, and of
the Manner in which the Water was conducted
into them, more compleat and intelligible, as
well as to fhew further the Advantages obtained
in confequence of the late Alterations, with Re-
{pett to the Manner of conveying the Water tos
the new Bafin, and the Prefervation of its ‘me-.
dicinal Qualities. _

Several fmall fubterraneous Streams of a tepidl
Spring are received into a Sort of Refervoir, ini
the Earth, at the North-Welt End of the Grit-
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Stone Channel which conveys the Water into the
sew Well. The fame Streams flow into this fub-
térraneous Receptacle as thofe which were for-
merly conducted into the o/d Well.

The Streams which are thus colle¢ted, have
been erroneoufly confidered” to be the Sources of
diftinct Springs, but they are truly Currents or
Branches of, probably, only one tepid Spring,
with the Source. Qf’ which we are unacquainted.

" Al the tepid Streams which have been met with
_in the Vale under or near the Crefcent at Buxton,
- appear to take a northern Courfe; and, perhaps,
they are all Streams from the fame Spring, which
is, feemingly, in the Bowels of the adjoining
Hill, to the South of the Hall.
. Having made thefe Remarks, 1 thall refume the
fﬁccnum of the Properties of Buxton-Water.
Matlock, Buxton, and common Spring-Water,

w::re expofed to a freezing Cold of the Atmof phere
“under fimilar Circumftances:—T hey all bECﬂmEICE

in the fame Time; all detached Bubbles whichwere
retairied in the Mafs of folid Water; thereby in-
creafing the Bulk of the Water, fo as to rife over
the Surface, and burft the Sides of the Phjals ; in
which they were contained. Thefe Maffes of folid
‘Water being expofed to a Temperature of ¢4° of'
IEahrenhmr s Thermometer became fluid, and,
_g:turmng to aState of Fluidity, the Bubbles c-f'Va- ;
pour efcaped. Thefe Waters had not fuffered any
Change, apparently, after being frozen and again

x . M rendered
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rendered fluid, excepting having loft a Part, at
leaft, of tneir Vapour; for they have the fame
fenfible Properties, and prf:f:ipitéied Lime from
Lime-Water as copioufly as before. In one In-
ftance, fome Earth was found depofited in Mat-
lock-Water, as there appeared a Precipitation in
Confequence of freezing; which is accounted for.
in general, by faying the Water was robbed of Gas,
the Menftruum of the Earth, on being rendered fo-
lid by Cold, and therefore was precipitated. But
no Gas was {eparated, and it may be accounted ﬁ}r,
if this fhould prove a Fat on Repetition of the
Experiment, by {uppoling the Water contained
more Earth than it could diffolve in Degrees of
Heat in which it was fluid near the freezing
Point, and therefore depofited Part of its Earth.
Thefe Waters rendered folid, in Confequence of
the furrounding Temperature, had, like all other
Spring-Water, the Properties of Gluf's, and might.
be employed for all the Purpofes of this Sub-
ftance, excepting the Property of being fluid in
lefs Degrees of Heat than the Glafs produced by
fufing certain Ibl:d Subftances, viz. for Micro-,
{copes, Burnm{r-Glaﬂcs &ec. .

The Effeéts of Heat on this Water will be re-.
Jated in a different Part of this Work.

The comparative Gravity of the Water of thefe’
tepid Springs, and of ordinary cold Spring-Waters,
alfo of Rain and diftilled Wacer, was attempted to
bl‘: found, by weighing cach of them with a fine

Bulance
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Balance in the fame I"imencc Flafk, with a narraw
Neck, upon the ftraiteft Part of which was
made a Mark with a Diamond; and by the Veflel
being fo flled, that the moft concave Part of the
Surface of the Water fhould be even with the
Mark upon the Flafk, when viewed, as often as
led;, exa&ly in the fame Pofition, at the fame
Diftance from, and direétly oppofite to, the Or-
ans of Sight.

The Water was thus weighed in two Flafks of
different Capacities; one of them.contained one

" Pintand about an Ounce Meafure, the other two
~Pints and about four Qunces Meafure.

The Event of many Trials with Waters of the
H-::at of 46°, 48° and 54° of Fahrenheit’s Ther-
mometer, and of the fame Heat as that of the fur-
rmﬁldmn' Medium, was, that :

- Diftilled-Water was lighter than any r:rf the
other Waters examined ; a Pint of each of which

‘exceeded the Weight of this Bulk of diftilled
Water in the following Proportions. -
. Rain-Water was two or three Grains,
- Buxton-Water, {even different Parcels, was
from fix to eight Grains, '

Pump-Water, which was a hard Water, was
from eight to ten Grains, ”

Another hard Pump-Water, was fourteen to
fixteen Grains,

A petrifying Spring-Water, neat Chee Torr, fout
Miles from Buxton, was fix Grains,
M2 Matlock-
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Matlock-Water was eight Grains, - .

The Mixture of the tepid and cold Spring fpoken
of p. 147, 148. was {ix Grains; and

The Water from the Bath in Middleton Dale
was fix Grains heavier than diftilled Water,

In January 1782, a Pint Florence Flafk filled
with Buxton-Water weighed, as above-defcribed,
immediately after taking it from the Weéll in
the new Grecian Temple, during a hard Froft,
j. 3iij. zv. Griij.

The fame Bulk of the co/d Spring from the
Pump adjoining the Well, weighed, 1j. 3iij.
Zv (ar. TH.

Buxton-Water, heated to 86° of Fahrenheit’s
‘Thermometer, after being cooled to 44° of the
fame Scale, weighed twenty-five Grains lefs than
when heated to 44°; and

Pump-Water, heated to the fame T emperature
as the laft-mentioned Water, was twenty-two
Grains. lighter than when of the Temperature of
44&11"{3, a cubic Inch of Buxton-Water, was found
to be half a Grain heavier than ‘this Bulk of
diftilled Water ;

— = of Pump-Water, was one
Grain heavier than this Bulk of ditilled Wa-
ter. |

—  —  of River-Water,was the fame
Weight as Buxton-Water,

Although

e g

i
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Although the Balance employed upon this Oc¢-

‘cafion was much more fenfible than ordinary

Beams, yet it was not fo fine as fome that might,
have been obtained purpofely for Experiments of
this delicate Nature.

I wifh, therefore, the Reader to confider the

preceding State of {pecific Gravity of thefe Wa-
ters, as reprefenting in a general Way the Diffe-
rence of Weight between each; for the exalt
proportional Differences of Gravity of many of -
thefe Subftances are very different from thofe

found by other Experimenters. So that, where

“important Conclufions are to be founded upon

the Fact of the precife fpecific Gravity of - thefe
Waters, it will be neceflary to afcertain it in a
more exatt Manner with finer Inftruments than

 thofe here employed.

From the above Account it appears, that by

the fimple Exercile of the external Senfes, we

are not able to perceive any Subftance {ufpend-

_ed or diffolved in this tepid Water, excepting

a Subftance that is apparently a permanent Va-

‘_gpqur in the Form of Bubbles; for this Water

-"..1?35 no Colour, Tafte, or Smell, no uncommonly
foft or hard Feel, and is not fonorous. The not
“being fonorous, indicates this Water not to be
“highly impregnated with Gas, -or any other Spe-
~cies of permanent Vapour. |

 Buxton-Water, then, as it appears immediately
1o the external Senfes, is a fimple or elementary Sub-

Jrance, with which is mixed a permanent Vapour.

M 3 © The
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Thr: Appearance of this permanent Vapour, is
d:ﬂ'trent from ‘that of ordinary Springs; which
in general, or always, only detach finall Mafles
of Air, by ftanding in a warm Expofure. Some- .
times I have feen Bubbles arifing frquently from.
between the Seams of a Stone Pavement of,a cold
}Sath, and alfo from the Suiface of Mofs grow-
Ing in Water; but'in no Inftance fo copioufly,
and contained in a State of Sufpenfion in fuch
Quantities, as in the tepid Waters of Buxton.

This permanent Vapour is probably not Air,
or it is a Compound of which Air is only a Part;
becaufe the Bubbles of Air of common Spring-
Water, are brighter and Irarger than thofe of this
tepid Water.

The Bubbles that are contained fo copioufly in:
Buxton-Water, are not thofe of that acidulous
permanent Vapour called Gas; becaufe Spring-
Waters that detach Gas fpontaneoufly, from the:
Laws of Chymiftry, muft be, and aétually are, {a-
turated with this Vapour, and confequently zaffe
acidulous ; but thefe tepid Waters, although they:
feparate a permanent Vapour, probably different;
from Air, are infipid.

- Moreover, I venture to prnpnfe, that Gas may
be diftinguithed, when fufpended in little Maffes
or Particles in tranfparent and colourlefs Flmds,
from this permanent Vapour of Buxton-Water and.
Air, fufpemled in fuch Fluids. The Particles of*
Gas feen in FImds, are much ﬂnallcr than thofe oft

Alr 5 i
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“Air; they are almoft opaque, and gray or whitifh,
not much unlike exceedingly minute Particles of
‘white Sand in Fluids, as in Water already fa-
turated with Gas, and in fermenting Liquors;
~ whereas, the Bubbles of Air in Fluids, as in Wa-
ter, are larger and much brighter than thofe
of Gas; they are tranfparent and fparkle like
Stars, and are apparently more vifcid than Gas;
as appears by their being fo apt to adhere to the
Sides of Veflels. The diftinguithing Properties
here related, may be moft clearly obferved by fill-
ing a Decanter with frefh Spring-Water, and fet-
" fing it in awarm Room ; on ftanding, Air-Bub-
bles will manifeft themfelves by adhering to the
Sides of the Glafs, where they fparkle and are
bright as Stars, Compare thefe Appearances of
Air in Water with thofe of Gas in Water, by pour-
ing Pyrmont-Water from one Veffel into another
- Glafs-Veflel, or by decanting a Bottle of brifk do-
meftic Wine or Champagne : The Pyrmont-Water
and Wines will appear replete with exceedingly
fmall whitith Particles, without the Tranfparency
gr Splendour of the Air-Bubbles in the Vefiel of
Water. ;

This permanent Vapour of Buxton-Water, is
- hot hepatic Air, or any other phlogiftic Vapour,
becaufe it is inodorous. =

Oil of Metals is contained in fome Springs, -
and the Appearnces of the permanent Vapour of
Buxton-Water do not, that I know of, difcover
it to be a different Subftance ; or that this Sube
: M 4 {ftance
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ftance is not a Part of the permanent Vapour of

“this Water.

A permanent Vapour has been lately difcovered
in fome Waters, as thofe of Bath, that {eparates
itfelf fpontaneoufly, perhaps, with nearly the fame
Appearances as that of Buxton-Water, of which
we fhall take Notice hereafter, called phlogifticated
Air, but without Proof of its being ¢he Compound
of Air and Phlogifion ; and we have endeavoured
(Page 112 to 116) to render it probable, that the
Vapour, called Choke-Damp, Mephitis, or Mofette,’
1s the Compound of Air and Phlogiffon, and very

~ generally contained in the Cavities of the Earth,

all over the Globe. |
- Therefore, the permanent Vapour of this tepid
Spring, may, for ‘any Thing we know to the
contrary, be partly, orentirely, the fubterrancous
Compound of Air and Phlogifion. But as human
Induftry has been employed only lately to dif=
cover the Properties of Subftances in the State of
permanent Vapour; and, as we at prefent dif-
tinguifh only a few Species of Things in the Form
of permanent Vaapour, it is probable, there exitt
in Nature, as great a Number of Kinds of Sub-
ftances in the State of Vapour, as in that of Fly-
idity or Sulidity. On the Difcovery of any perma-
nent Vapour with new Appearances, we fhould
therefore recollect, how very little we know of
the Hiftory of Subftances in this Form), and the
Probability of its Difference from Subftances al-
ready known. | For 4
The
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The external Senfes; fimply applied, and the
"[hermormeter with greater Precifion, inform us;,
that thefe tepid Springs much exceed the Heat of
otdinary Fountains.

Common Springs tafte cold,and feel cold, when
the Body, or Part of g, iéfimmé'ri'ed i them ;
and fteim when the Atmofphere 18 exttemely
cold, or lefs cold but moift. They expand the
Quickfilver in Fahrenheir’s Thermometet; in
geiieral, from 48° to §47%, in the South Part of
Englénd; about Edinburgh, from 45“ to 48°;
and iri the middle Pirc of England; the Tem-
perature of cold ‘Springs is, perhaps, from 43“
to §0° i o

I found the Heat of above thirty Springs in
thé Neighbourhood of Doncafter; in the Winter
Scafon, flowing from Lime-Stone and Sand-Beds,
to be included between 48° and 50° of Fahren-
" heit’s Thermometer; and two or three others of
- only 47° of this Thermometer. |

The Heat of cold Springs about Buxton, is
between 47° and 49°; and thofe at Matlock 49°
to 5o°. : | '

It will require many more Obfervations, fully
to determine the Heat of Springs in the different
Regiornis of this Ifland, and is ‘a moft ufeful Part
of natural Hiftory r(g). : ' Bager)

| “The

(¢) The mean Heat of the Springs near Edinburgh feems

to be i}bﬂ'“t 47°, and at Lendon 51°; and it is probable, the
. e it
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The tepid Water of Buxton tfaftes rather warm,
JSeels tepid, or agreeably cool, and expands the
Mercury in Fahrenheit’s Thermometer about 300
more than ordinary cold Springs, i.e, to §1° of
82% |
It feels warmer, like all cold Springs, but
1s not actually warmer, in Winter than Summer.
Pliny, and fome other antient Wri ters, fay, Springs
are colder in Summer than inWinter ; they thould
have faid, feel colder in Summer than in Win-
ier, '

A Spring of fuch a tepid Temperature as the
Water of Buxton, is a fingular Degree of Heat:
For thofe Springs called warm Waters, 7 berme,
greatly exceed the Heat of thefe tepid Waters,
and are not uncommon ; but excepting the Mat-
lock-Water, which is 68° or 69° of Heat, I know
of none of the fame Degree, or of intermediate
Degrees of Heat, between the Heat of cold
Springs and that of warm Waters.

mean Heat of good Springs in any Country, is very nearly
the mean Heat of the Country.—Ph. Tranf, Vol. LXV. P,
IL. p. 6o.

Dr. Heberden obferves, «¢ we fhould have an ealy Me-
thod of finding the mean Heat of any Place, if it be always
nearly equal to that of its Springs. This Matter may be
afcertained by a proper Number of Obfervations, and it is
therefore very defirable to have an Account taken of the
Heat of the Springs wherever a Regifter is kept of the Heat
of the Air.”

Cold
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. old Springs fteam only in very cold, or cold
and moift Weather ; becaufe at other Times, the,
" Air diffolyes the Water as faft as it 1s evaporated.
The tepid Springs of Buxton, on Account of
their {uperior Heat, evaporate more Water than
the cold Springs ; and: fo much, that unlefs the
Atmofphere be warm, or dry and of a temperate
Heat, the whole of it cannot be diffolved ; there-.
fore it is fufpended in the Form of Steam.
The Reader will'comprehend this Explanation,,
by referring to the Principles of Solution, ftated
* Page 123, 124. .
| Buxton-Water fteams in the Bath-Room, al-:
g though the Air be from 72° to 76°, which far ex~
ceeds the greateft general Heat of Summer; be-,
_ caufe the Air of the Bath-Room is kept conftant-
 ly almoft compleatly faturated with Water, and
therefore can diffolve but a fmal] Part of that
which continues to be evaporated.
The Heat communicated by the Bath of Bux-
ton to the Air being uniform, might be employ-;
~ ed for many yfeful Purpofes, in various Arts,-
in domeftic (Economy, Vegetation, and Phy-
fick; by making a Communication between the
Bath-Room and other clofe Rooms, and exclud-
ing more perfe@ly the external Air, |
- The Occafion of this Heat, beingfo much fu-
perior to that of other Springs in general, will be:
confidered hereafter. -
‘The fpecific Gravity of Water is, cet. par. in
- Proportion to the Quantity and fpecific Weight
| of
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Gf_ Fhe Subftances diffolved therein i hence, by
this Property, we judge of the Purity of Springs.

Celfus, when he affefts; that Ice and Snow-
Water are heavier, according to the Balance, than
Rain, Fountain, Well, or River-Water, is in an
Error. His Words are, ¥ Aqua levifima plu-
viatilis eft, deinde fontdna; tum ex Flumine, tum
ex Puteo; pnﬂc hee ex nivé aut Glacie.”

It appears; thar Buxton-Water does not differ
confiderably in fpecific Gravity from variods cold
Springs, when they are of the fame Temperature;
i general it is lighter, and always as light as
thefe Waters. .

But an equal Bulk of Buxton-Water, immedi-
ately after being taken from the Spring, weighs
much lefs, 20 Grains in a Pint lefs,than cold
Spring-Water. For this there are two Reafons ;
firlt, the fuperior Heat of the Water; and fe-
condly, the permanent Vapour {ufpended in it.

To the Vulgar it is wonderful, that Springs of
different Qualities fhould be near each other;
that a cold and warm Water; a hard and foft
Water; a pure and a chalybeate Spring, -i_hnuld'
be found within the Compafs of a few Yards, as
happens at Buxton: But to a Perfon tolerably
acquainted with the Struéture of the Earth, thefe
Differences may be readily accounted for; with-
out which Knowledge, however, thef muft be
acknowledged to be rather extraordinary Ap-

pearances,
: Thig
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This is the Inftruction we have received con-
cerning the Properties of Buxton-Water by the
immediate Perception of the external Senfes, and
by the Aid of Inftruments for the Purpofe of
difcovering its fimple Qualities; but as the Pro-
perties of Things are frequently not manifeft to
the Senfes, either on Account of the Minute-
nefs of the Quantity of them prefented to the ex-
ternal Senfes, or from their Nature, we call in

to their Aid Inftruments and Experiments.

SECTI OGN IL

Containing Experiments to fhew, by Means of Mix-
ture of Subfiances with the tepid Water of Bux-
2on, whether any or what Things are contained
therein,

T SALTS,
A. Acids.

Exper. 1. TNTO a two Ounce new Flint Phial

with a Glals - Scopper, previoufly
rinfed repeatedly with diftilled Snow-Water, was
introduced a Shred of dry Paper dyed I:)},{r im-
merfing it‘in Infufion of Arehill. This Phial
was filled with the tepid Spring-Water at the Well,
-and while under the Water clofed with the Stop-
per; and out of it preferved inverted.

A clear
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- A clear and new Flint Phial, containing about &
two Qunce Meafures, firlt well cleaned with dif:
tilled Snow-Water, was filled with this diftilled
Water; into which was introduced a Shred of Pa- -
per dyed with Infufion of Archill of the fame
Parcel as that laft ufed, and clofed with a found
Cork; and

A third Phial of the fame Kind, and rinfed in
the fame Manner as the former, was filled with -
diftilled Snow-Water nearly faturated with Gas
feparated from Marble by vitriolic Acid, and 2
Piece of Paper ftained with Archill, of the fame
Parcel as the former, was introduced therein. Af. ,
ter thefe three Phials of Water and dyed Paper
had ftood two or three Hours, and alfo twenty-
four Hours in the fame Temperature, the Water
of the firft mentioned Phial was of a dilute purple
Colour, and the Paper of a deep Purple.  On
adding to this Water a few Drops of a Mixture
of a thoufand Parts of Water and one Part of vi-
triolic Acid, the Water and Paper immediately.
turned pale red. '
~In the fecond named Phial the Water was.
fearcely tinged of a pale purple Colonr, and the
Paper was of a paler Purple confiderably than
in the firft-mentioned Bottle, and even had ra-
ther a reddi/h Caft. B e 4

In the third Phial the Paper was reddi/h, and
the Water juil tinged of a reddifb Hue. :

s bav - - The.
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which is well known; wheh diffolved in Water by
Nature or Art, to combine with Quicklime diffolv-
ed in Water ; thereby producing a calcareous
Earth or earthy-Salt foluble in a very fimall Pro-
portionin Water, that occafions the Water to be-
come turbid, and on ftanding to depofit a white
Sediment.  Thefe Appearances denoting Gas
were obferved in this Experiment in Buxton-Wa-
ter, and common Pump-Water; and they are
vifible in by far the greateft Number of Spring-
NV aters, perhaps,fiﬁ the whole Kingdom:. We
fhould therefore be apt to conclude, that Bux-
ton-Water, as well as many other Springs, cons
tains Gas; efpecially as the Precipitation ‘here
made, may be proved by Obfervations and Ex-
periments to be Quicklime and Gas. 1 appre-
‘hend,;however, that fuch a Conclufion drawn from
this Experiment is falfe, and we fhall hereafter
relate the Proofs, zhat there is no Gas in Buxton=
Water combined with the Water; and that the Ap-
pearances above related hitherto fuppofed to de--
‘monftrate its Exiftence in Water, probably ‘de-*

pend -upon a difierent Caufe, ‘viz. Gas united
with the Compound of Gas, and Quicklime combinin
with the Quicklime diffolved in the Lime-Wat
4dded 5 as I fball fhow, that calcareous Earth, per-
baps, is not Quicklime ynited with Gas, but a Com-
pound of RQuicklime and Gas combined with Gas.
_An additional Proof of the Truth of this Con

clufion may be found in Experiment I. whic
| fhews;
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fhews, that this tepid Water does not contain a
fufficient Quantity of Gas, if any Portion of
this Subftance, to diminifh or change the purple
Colour of Archill; on the contrary, it renders
this Subftance of a deeper Purple, which is an
Efect of Alkali., To thefe Obfervations add
thofe of Pages 155 and 165, and this Conclufion
will be more fully eftablifhed. .

Exper. III. A fmall Quantity of Iron-Filings

_was, f{everal Times, added to a Phial of Buxton-

Water, at the Well, and there corked clofely
and agitated. - To this Water poured off and
filtered, about half an Hour after being thus

mixed with Iron-Filings, was added Powder of

" Galls. In one Cafe, the Water was by this Addi-

tion turned of a purple Colour; but in three other

Cafes no Colour was produced, either immediate-
1y, or after ftanding feveral Hours.

To Buxton-Water deprived of its permanent
Vapour which feparates [pontaneoufly, and of its
refpirable Air, in which had been mixed Iron-Fi-
lings, and the Mixture afterwards filtered as above-
related, was added Powder of Galls. In one In-
ftance it became, by the Addition of Galls, 1m-

- mediately brown, but in three other Cafes, not

‘until after feveral Hours.
Buxton-Water was deprived, by Lime-Water,_

- of the Gas it contains, perhaps united with zbe Com-
pound of Gas and Quick-Lime ; and Buxton-Water

was alfo deprived of the whole of the three Kinds of
N per-
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permanent Vapour it contains, viz., The per-
manent Vapour that feparates in great Quantities
Jpontaneoufly, refpivable dir, (both which are com-
bined with, and fufpended in, this tepid Spring,)
and the Gas combined with the Compound of Gas
and Quicklime. Iron-Filings were mixed and agi-
tated with Water thus deprived of its permanens
Vapours; and to thefe Mixtures filtered, after
Standing a few Houwrs, were added Powder of
- Galls; by which no Colour was produced in lefs
than two Hours, and then only a brown Colour,
apparently from the Galls merely infufed in the
Water, independent of Tron. ~ With fome of thefe
Mixtures, filtered, after fanding feveral Days,
the Galls produced a reddifp, purple; pink, or dark
blue, and black Colour, either immediately or on
ftanding.

The various Shades of blue, red, and black,
produced by Galls mixed with filtered frefh Spring-
Water, and with Water artificially impregnated
with Gas, in which Iron-Filings had been agitated,
has been the Refult from which it was. con-
cluded, and generally believed, that a:Spring con-
tained Gas combined with, or {ufpended in, the
Water: Alfo, that in common chalybeate Springs,
Gas was the Solvent of the Iran. But, as itis thown
in this Experiment, that not only Buxton-Water
apparently containing Gas, but certainly deprived
of this, or-any, er all of its permanent Vapours,
fometimes produces, and at other Times dees not

5 produce
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produce Colours with Galls, under equal Circum-
ftances, it may be inferred, #hat Gas is uot the
Solvent, or mot the ouly Solvent of Iron in Water,
But, perbaps, that Water alone will diffolve Iron.
And it will be fhewn hereafter, by the moft deci-
five Experiments, that Gas is not the only, or
not E},r much the moft ufual Solvent of this, or

other Metals in Mineral-Waters. :
I recolle@ that Dr. Fordyce, in his chymical

Tectures mentioned, that the Water of a Smith’s
Shop, in which red hot Iron is cooled, contains
Iron diffolved therein ; which Solution, however,

I apprehend, frequently does not take place, be-

caufe only the Afhes (») upon the Surface of the
- : = red

(#) The Scales beat off from red hot Iron, are as much
mere Afhes, as the Afhes of Pit-Coal, or other Inflammables.
Like Afhes of other Subftances, they are the Produét of In~
flammation ; for Iron is decifively an inflammable Subftance,
or will burn, as well as Oil, Alcohol, or dried Vegetables :
But the burning or Inflammation of Iron, is not cbvious in
the ordinary Way, namely, the rufting of it in the Air, and
the Calcination of it by Heat: However, under particular
Circumftances, it burns as diftinétly as a Tallow Candle.
When I was a Student of Chymiftry at Edinburgh, about
nine Years ago, I made a Bar of Iron, that had been expofed
to the Heat of a large Kitchen Fire for many Years, evi-
dently burn ; by firft heating it red hot, or perhaps, white:
hot, and in ti‘tis State, expofing it to the Blaft of Air from
- the large Bellows of an Iron Furnace ; it then became fluid,
emitted Flame, and as the Flame extended, little fluid Mafles
dropped off from the End of it, which, when colledted , were
exatily like a common Pit-Coal Cinder. Neither this appa-

N 2 : rent
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red hot Metalare, in general, expofed tothe A@ion

of the Water ; and, upon mixing Galls with this
Water, I found that it fometimes produced a pur-

plith Colour, but in general no Colour, excepting
that of Infufion of Galls in Water.

Common River, and Pump-Water, which had
Iron-Filings infufed in them and filtered, fome-
times produced Colours with Galls, but at other
Times did not produce any Colours, or only a
grey-coloured turbid Fluid. Mr. Boyle found, that
Water in which Iron-Filings had been infufed,
produced an inky Colour with Galls ; but fome-

rent Cinder, nor the Scales above-mentioned, are reducible
to a metallic State; nor, if I recolleé rightly, are the Afhes
called Flowers of Zine, left, after burning Zinc, capable of
being reftored to the State of a Semi-Metal.

All the Metals and Semi-Metals, are, perhaps, inflamma-
ble, although we may not know the Circumftances neceffary
to make them burn.

Cramer, in the laft and German Edition of his Anfangs-
Griinde der Metallurgie, Fol. 1776, thews Antimony to be ca-
pable of burning.

I do not know; whether the inflammable Property of An-
timony be much known 3 that of Iron is, I imagine, a Thing
with which many Readers are acquainted.

- Arfenicalfo burns diftinétly, provided it be expofed to a pro-
per Degree of Heat.—See Bergman’s Sciagraphia Regni Min.

We have a familiar Example of the burning of Iron, fo as
to produce Hear, Light, and chymical Aralyfis, in the In-
ftance of ftriking Fire with a Flint and Sieel ; the Particles
produced by the Stroke, are nothing more than Particles of
Steel feparated by the hard 1’=‘1in‘|‘:_:,I and fet on Fire by the
Violence of the Stroke. i

) i tines
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times no Colour. He alfo relates, that Infufion
of Galls poured upon Steel-Filings of which
Needles were made, produced an opaque Li-
quor, and of a dark inky Colour; which Colour
it retained upon Filtration. I do not, how-
ever, mean to infer, that Gas alone, and alfo
Woater faturated with this Subftance, may not dif-

folve or fufpend Iron in greater Quantity than fim-
ple Water ; but that the Inference is fallacious,

that Buxton-Water contains Gas, becaufe, after
IanFilings have been expofed therein, a Coloyr
~ is produced, on the Addition of Galls, peculiar
to Solutions of this Metal.

Iron-Rods, or Rails, and Iron Chains, are con-
tinually fufpended over the Surface of the Bath at
Buxton, yet 1t does not appear that this Metal here
rufts fafter than in common Water or moift Air.
Were this tepid Water faturated with Gas fo as to
detach it fpontaneoufly, from the Property of
‘Water o impregnated of diffolving or fufpend-
ing Iron, a more fpeedy Solution might be ex-

pelted.
B. Alkalies.

~ Exper. IV. A Phial with a Glafs-Stopper, of
the fame Kind as that employed Exper. I, con-
taining half an Ounce of Syrup of Vielets, was
filled with the Buxton tepid Water, by immerfing
it in the Well, and being there clofed with the
Stnpp_r:r, was withdrawn, agitated, and preferved
e inverted,
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inverted. ‘This Mixture was at the fame Time
compared with Syrup of Violets, of the fame Par-
cel as the former, and diftilled Water ; and with
a third Mixture of the fame Syrup and common
Pump-Water ; both of which Mixtures, contain-
ed the fame Proportion of Syrup and Water as
the firft Mixture.

~ The Mixture containing Buxton, and that with
Pump-Water, appeared of a &luifb-green Caft,
pretty much alike; which Colour became, com-
monly, a pale green on ftanding ; but the other
Mixture was of a pale blue Colour.

In other Inftances, with a different Parcel of
Syrup of Violets, the Mixture with the tepid
- Water, recently taken from the Well, and that
with the Pump-Water, were of z &luifb Colour :
And with Buxton-Water that had been preferved
corked fome Time in Bottles 1t was generally
bluifp. From yarious Trials it appeared, that
Buxton-Water, recently taken from the Spring,
and Syrup of Violets, generally formed a green
Mixture’ and Buxton-Water, which had been
fome Time kept in Bottles, and Syrup of Vio-
lets, generally made a dluifb Mixture.

A few Drops of an almoft infipid Solution of
fixed - Alkali in diftilled Water, turned all the
above Mixtures of a pale green Colour immediately.

Exper. V. A Drachm of Niire of Magnefia
(without the fmalleft Portion of fuperfluous Acid)
~ was added to four Ounces of Buxton tepid Wa- .
ter
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cerat the Well. This Mixture remained clear after
ftanding twenty-four Hours. The fame Quan-
city of Nitre of Magnefia was added to eight
Ounces of Buxton-Water, and the Mixture was
clear after ftanding fome Time. Two Drachms
of Nitre of Magnefia were added to a Jar con-
taining a Pint of this tepid Spring, and not the
leaft Precipitation occurred during two Days.

The greenifh Colour commonly produced by
Buxton-Water and the blue Juices of Vege-
tables, is reckoned a certain Proof of the Prefence
~of an Alkali; but, many other Subftances be-

fides Alkali produce this Colour, and feveral of
thefe are commonly contained in Spring-Wa-
ter, viz. calcareous Earth, and earthy Salts in
general, as vitriolic Selenites. Alfo, Nitre of
Magnefia, nitrous Acid fo fatyrated with Lead as
to form Cryftals, changed the Syrup employed in
Experiment IV. green, &c. This Appearance,
therefore, alone is but an equivocal Sign ; how-
ever, in Conjun&tion with other Obfervations and
Experiments, it is precty decifive. '

Exper. V. fhews clearly and decifively, that
the green Colour produced in the IVth Experi-
ment, was not occaficned by Alkali in this tepid
Water; becaufe Nitre of Magnefia is decom-
pofed by the {malleft Portion of Alkali in Water,
and no other Subftance in Water is known tg
decompofe this earthy Salt.

N 4 C. Vi

L
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C. Vitriolic Acid combined with
Alkalies, Earths, and Metals.

Eiper. V1. To.a Wine=Glafs full of this te-§

pid Water, immediately after being taken from -

‘the Well, were added ten Drops of nitrous Acid,
upon which Mixture, were poured thirty Drops
of Solution of Lead in nitrous Acid. The Ad-

dition of this Solution, occafioned a turbid Ap-
pearance immediately. On ftanding, there was

a copious Depofition of clofe grey Sediment, ad-
hering clofely to the Sides of the Glafs.
The fame Appearances happened with a like
Mixture, and a hard Pump-Water, inftead of Bux-
ton-Water. | '
. Alfo the fame Mixture was made, precifely as the

laft, with diftilled Water inftead of this tepid

Spring, and the Mixture was neither turbid, nor
had it any Sediment on ftanding. ‘
EFrom the preceding Experiment it may be
concluded, that vitriolic Acid in the Water, com-
bined with the Lead diffolved in nitrous Acid ;
and, as the Compound of Lead and vitriolic
Acid is a Salt very fparingly, or not at all, fo-
luble in Water, it is upon this Occafion preci-
pitqted. As a Decompofition may be produced
on adding Solution of Lead in nitrous Acid
to Water containing Alkali, abforbent Earths,
or Metals, or.in Confequence of mere Dilution ;
nitrous Acid was previoufly added, fufficient to

| {aturate
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faturate any fuch Subftances in Buxton-Water,
and to prevent Decompofition by Dilution : And
it is proved by this Experiment of the Mixture
' of diftilled Water inftead of Buxton-Water, that
 mere Dilution did not decompofe this Solution of
Lead; therefore it may be fairly inferred, that
the Precipitation arifes from vitriolic Acid ; but
whether this Acid be combined with Water, or
~ other Subftances, cannot be determined by this
Experiment.

]

D. Muriatic Acid combined with
Alkali, Earths, or any other Subftances.

Exper. VII. To a Wine-Glafs filled with this
tepid Water were added at the Well, firft, five
Drops of nitrous Acid, and then ten Drops of
 Solution of Silver in nitrous Acid. Upon this
Solution being poured into this Glafs of Water,
there was a Pearl-coloured turbid Appearance,
and in ten Minutes a copious whitifh Sediment
took Place, which, on ftanding, changed to a
purplith Colour. '

Nearly the fame Appearances happened with
Pump-Water, ufed in this Experiment, inftead
of Buxton-Water.

This Mixture, made with diftilled Water, was
tran{parent, and without Sediment; but upon
adding Sea-Salt, in Quantity a thoufandth Part
of the diftilled Water, a Precipitation like that
of the other Mixtures enfued.

As
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As the nitrous Acid added in the above Ex-
periment, was fufficient to faturate any Alkali or
Earth contained in the tepid Water examined,
and prevent the Solution of Silver from being

~decompofed by Dilution with Water, I deduce,

that the Pearl-coloured Appearance and Preci-
pitation was occafioned by muriatic Aid com-
bining with the Silver diffolved in nitrous Acid ;
and that the nitrous Acid would at the fame Time
diffolve the Alkali, Farth, or probably other
Subftances combined in the Water naturally with

the muriatic Acid, provided this Acid be not
combined with the mere Water.

As muriatic Acid is fo very generally, perhaps,
univerfally, contained in Spring-Water, it is not -
remarkable that it fhould be found in the Pump-
Woater, fubjected to the Teft of this Experiment,

- E. Calcareous Earth ; which is
perbaps Gas combined with the Compound of
Gas and Quickiime.

In another Part of this Work it will be fub-
mitted to the Opinion of the Reader, whether
calcareous Farth fhould not be confidered as an
earthy Salt compofed of an Acid, which is a per-
manent Vapour; namely, Gas, and a Subftance
which appears to be a Species of Alkali, viz.
LQuicklime. Alfo, whether I have not difcovered,
that calcareous Earth 1s compofed of Gas united
to a Compound of Gas and Quicklime,

Dr.
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. Dr. Cullen, 1 am well-informed, in his chy-
mical Leétures, ufed to reckon Quicklime an
alkaline Subftance.

Exper. VIII. To a Pint Jar of Buxton-Wa-
ser was added a Drachm of Jaturated Solution of
Iead in nitrous Acid. |

This Mixture was at firft fightly muddy, and,
on ftanding, depofited a brown or gray Sediment.
After decanting the clear Water, the Sediment
was dried, and a Drachm of nitrous Acid was
poured upon it: After feveral Days Expofure in
a gentle Heat in a warm Room, 4 Part of this
" Sediment appeared to be diffolved.

]'  To another Jar, containing a Pint of Buxton-

Water, was added about one Drachm Meafure
of nitrous Acid, and the {ame Quantity of So-
lution of Lead in nitrous Acid: This Mixture
was lefs turdid, and depofited a /maller Quantity
| of Sediment than the former Mixture.  After

pouring off the clear Fluid, the Sediment was

evaporated to Drynefs, and mixed with about a

Drachm Meafure of nitrous Acid : This Mix-
- ture was expofed in a warm Room, the fame Space

of Time as the former Mixzture of Sediment and
~ pitrous Acid, when either a much {maller, or no
. Solution appeared to have taken Place.

A Drachm Meafure, or thereabouts, of the
faturated Solution of Lead in nitrous Acid, was
‘added to a Pint Meafure of diftilled Snow-W ater :
On ftanding f{everal Days, expofed to the Atmo-

3 iphere,
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{phere, the Tranfparency of this Mixture appcar.l
ed much difturbed, but no Sediment could be.
diftin@ly perceived.’ |

~ From the rwo firft of thefe Mixtures it may be
inferred, that there is caliareons Earth diffolved in
this tepid Water s for in the firlt of them, the
Solution of Lead is decompofed, by the Quick-
lime of this Farth combining with fome of the
Acid in which this Metal is diffolved ; and the.
Gas, the other Element of which calcareous Farth
is compofed, probably, at the fame Time, joins
the Calx of Lead rather than the Water: The
Compound, thus formed, of nitrous Acid and
Quicklime, is diffolved by the Water ; but the
Compound of Calx of Lead and Gas, is not fo-
luble in Water; therefore, it is depofited in the
Form of Sediment. As the Solution of Lead,
added in this Experiment, contained more nitrous J
Acid than is fufficient to faturate the Quicklime
in this Quantity of Water, the fuperabundant
Solution of Lead is alfo decompofed, by vitriolic
Acid in the Water combining with the Calx of _
Lead ; thereby forming a metallic Salt, which,
being foluble in an exceedingly fmall Quantity
of Water, the greateft Part of it is depofited in the
Form of aSediment; while the nitrous Acid unites
with abforbent Earth (if the vitriolic Acid be cor-
bined with Quicklime or Magnefia) forming
a Salt of ready Solubility in Water: So that the

Sediment found, in the firft of thefe three Mix-
tures,
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tures, - was probably Calx of Lead, combined
with Gas, and another Compound, viz. Calx of
I ead and vitriolic Acid ; therefore, on expofing
this Sediment, for feveral Days, to the Aétion of
nitrous Acid, the Whole or a Part of the Calx
of Lead would be liable to be diffolved in this
Acid; which accounts for the Diminution in the
Quanty of Sediment, after the Mixture of tl:.H
Sediment with nitrous Acid.

- In the fecond of thefe two Mixtures, the nitrous
Acid, added to this tepid Water, would necef-
farily faturate any abforbent Earth diffolved there-
in ; therefore, the turbid Appearance, and fubfe-
quent Formation of Sediment, muft be folely af-
cribed to the Combination of vitriolic Acid and

Calx of Lead, in the fame Quantity as in the firft :

Mixgture; but as the firft Mixture, not only con-
tained the Compound of Calx of Lead and vitri-
olic Acid, in as great a Quantity as the fecond
Mixture, but the Calx of Lead in Conjunction
mthGas, the Sediment muft be greaterin Quantity;
and no Diminution of the Quantity of the Sedi-
ment of the fecond Mixture happened when di-
'geﬂ:ed with nitrous Acid, becaufe the whole of it
was a Compound of vitriolic Acid and Calx of
Lead.

The Diminution of Tranfparency, and even
th{‘: fomewhat turbid Appearance of the third Mix-
ture, on Expofure to the Atmofphere, was occa-
fioned by the mere Dilution of “the Solution of

Lead

&

R
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Lead in Water. For all dilute Solutions of mes
tallic Salts decompofe fpontaneoufly, certainly if
expofed to, and perhaps alfo when excluded from
the Atmofphere. This, by the Way, accounts
for the Decompofition of chalybeate Waters erro-
neoufly referred to the Efcape of Gas, of which
we fhall fpeak more fully hereafter. There was
no Sediment formed, becaufe the Particles of the
Calx of Lead were too minute, and fufpended in
too large a Bulk of Water, to be able to over-
come the Cohefion of this Fluid.

Exper. IX. Into a Jar, containing half a Pint
of Buxton tepid Water, were poured three Tea~
{poonfuls of faturated and filtered Solution of cor=
rofive Sublimate in diftilled Water; and to eight
Ounces of diffilled Water, was added about a
Drachm Meafure of this Solution of Sublimate
in Water. |

For fome Hours the above Mixtures remained
tranfparent ; but after ftanding a Day or two, the
former of them depofited a clofe gray Sedimenty
and the latter had its Tranfparency diffurbed.

As it is fhewn by Experiments IV, and V. that
this' Spring-Water contains no Alkali, the Pre-
cipitation in the Jar of Buxton-Water 1s occa-
fioned, principally, by calcareous Earth in the
Water; for the Quicklime of this Subftance’
combines upon this Occafion with the muriatic
Acid of the corrofive Sublimate, while the Gas of
the Earth unites either with the Calx of the Quick-

- filversl
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{ilver, or the Water ; and thus a turbid Appearance
and Sediment is produced. In Part, however,
the Decompolfition arifes from the Solution of the
metallic Salt here employed bemn- extremely di-
luted. ;
The Diminution of Tranfparency in the fecond
 Jar of the Mixture on ftanding, was occafioned
merely by the Decompofition of the metallic

Salt with fo large a Quantity of Water.
*  Exper. X. Four Grains of Saccharum Satutni
were diffolved in a half Pint Glafs of Buxton-
- Water, which immediately made a furbid Appear-
ance; and, after fanding, there was a Depofition’
of a copious Sediment.

A like Mixture with diftilled Snow- Water,
(which diftilled Water was previoufly found to
contain no Gas, either combined with the Water
cor with Quicklime) was immediately rather
milky, but not fo turbid as the former Mixture ;
and after remaining at Reft, let fall a /efs copious
- Sediment than the other Mixture.
We only know two Things that could, upon
- this Occafion, produce the turbid Appearance
and Sediment in the Buxton-Water, viz. calcare-
ous Earth, atting upon this metallic' Salt in the
Manner related in the Obfervations upon the laft
Experiment ; and Dilution.

The Appearances in the other Mixture, are oc-
cafioned entirely by a Decompafition of this metal-
lic Salt in Confequence of Dilurion. The tur-

bid
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bid Appearance and Sediment is remarkably gfeal:
with this Salt of Lead, and a large Quantity of
Water ; and the Decompofition being fo much
more fpeedy of Saccharum Saturni by Water,
than of other metallic Salts, or earthy Salts, it

may be confidered as the moft ftriking Inftance
of the Property in general of Decompofition
of metallic, and earthy, and perhaps neutral Salts,
by dilute Solution in Water.

I take this Opportunity of pointing out a Mif-
take in the generally received Opinion, that Wa-
ter faturated with Gas decompounds Sugar of Lead
in Confequence of the Gas combining, from its
ftronger Attraction than acetous: Acid, with the
Calx of Lead. Thofe who have made this Ex-
periment, and drawn this Conclufion, did not at
the fame Time perform the Experiment with
fimple Water, or recollet the Fa&, that metallic
Salts are decompofed by Dilution with Water (r).

; F. Sub-

(r) This Opinion is founded entirely on the following Ex-
periment, related in the Appendix, p. 291, of the firlt Vo-
lume of Dr. Prieftley’s Experiments and Qbfervations on dif-
Sferemt Kinds of Air.  *° Diftilled-Water faturated with fixed
Air, formed a white Cloud and Precipitation upon being mix-
ed with a Solution of Saccharum Saturni.” I remark upon
this Part of the ExPEriméﬂt, that the fame Appaai'aﬁce takes
Place with fimple Water. ** I found likewife that fixed Air,
after pafling through the T'ube filled with alkaline Salt, up-
on being let into a Phial containing a Solution of the metal-
lic Salt in diftilled Water, caufed a perfect Separation of the
: Lead
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V. Sulftances compofed of |
any Earth or any Metal with any Acid, form-
ing neutral Salts with any earthy or metallic
Bafes, excepting the earthy Salt, calcareons
Eavth, confifting of Gas and Quicklime; or,
perbaps more jujtly, of Gas and the Compound
of Gas and Quicklime.

Exper. XI. Two Drachms Meafure of a per-

fe@ly clear Solution of pure fixed vegetable Al-
kalf, in a mild - State, were added to a Jar con-
taining four Ounces of Buxton-Water : This Ad-

dition rendered the Water immediately zurbid,

and on ftanding, there was a copious Depofition of
white Sediment,

Lead in the Form of a white Powder ; for the Water, after
this Precipitation, fhewed no Cloudinefs upon a frefh
Mixture of the Subftances which had before rendered it
opaque.” Upon the latter Part of this Experiment I re-
mark, that unlefs a Phial containing Solution of Sugar of
Lead without Gas, had been compared along with the Phial
of Solution into which Gas was transferred, it is uncertain
whether the Decompofition was occafioned by the Water
alone, or by the Gas in the Water ; perhaps, however, the
Precipitation is rendered more compleat and fpeedy by the
Gas contained in Water.

The Author of a Treatife on Gajes, fays, ‘° This Gas oc-
cafions a Precipitation in a Solution of Sugar of Lead, as Mr.
Hey of Leeds obferves.” } :

Mr. Cawalls alfo, in his late Work on 4ir and other per-
“manently elafiic Fluids, 4to, on the Event of the Experiment
“here related, fays, that fixed Air decompofes Lead diffolved

. in acetous Acid.
O i the
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The fame Appearance occurred on the Addi-
tion of the above Solution to common Pump-
Water; but Solution of mild Alkali and diftilled
Water formed a clear Mixture. |

The Matter here depofited, was, in‘'all Proba-
bility, a Subftance which might have been com-
bined with any hcid, excepting Gas; for I found
that mild Alkali did not decompofe or precipirate
Solution of calcareous Earth in diftilled Water.
From the Colour of the Sediment, independently of
the preceding Faéls, it is moft probable it was en-
tirely, or principally, abforbent Earth depofited in
Confequence of the Quicklime before combined
with Acid now uniting with the Gas of the Alkali,
and Acid combining with the pureorcauftic Alkali.

To determine the Kind of Subftance or Sub-
ftances thus precipitated, which might be in too ™ |
fmall a Quantity to be obferved by the external
Senfes in the above Quantity of precipitated Mat-
ter, the following interefting Experiment was
made, ; :

Exper. XII. To 116 Wine Gallons of Buxton- |
Water, contained in a brewing Tub previoufly
made perfetly clean, immediately after this Wa-
ter was conveyed inwooden Veflels from the Well,
was added one Pound of Salt of Tartar, freefrom: |
extraneous Matters. ‘This Salt occafioned, im-
mediately upon its Solution, a turbid Appearance
throughout the whole Fluid. This Veffel of Solu-
tion Mixture,” after ftanding four Days, during
s 3 which®
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twhich T ime Care was taken to exclude any Duft, or
other foreignMatters from being introduced, was
become petfectly c/ear, and a clofe gray-coloured
Sediment was formed at the Bottom of the Tub.

Some of this clear Fluid, on the Addition of
Syrup of Violets, became Grafs green; while
frefh Buxton-Water turned blue with the fame
arcel of Syrup; and a fmall Quantity of this
ranf(parent Solution, with an additional Solution
£ Alkali, did not become in the leaft turbid im-
vediately, or on ftanding depofit any Sediment.
£ was therefore rendered certain, that a {ufficient
Quantity of Alkali had been added to decompound
the Subftances propofed. '

As much clear Fluid as pofiible was drawn off
from this Mixture, by Means of aSpigot and Faucet
inferted near the Bottom of the Tub. By allow-
ing the remaining Mixture to {tand, and by de-
nting the clear Fluid from it repeatedly, I ob-
rained the whole of the Sediment depofited in this
xperiment, with only a very {mall Quantity of
the Solution mixed with it.

In the Manner juft related, Sediment was pro-,
ured three Times from the above-mentioned
Quantity of Buxton-Water, namely, from 348
allons of this Water. The whole Sediment frown
he Tub filled three Times, i. e. from 348 Gal-.
lons of Buxton-Water, weighed four Ounces and
two Drachms and a Half Troy ; {o that each Gal-
lon afforded about fix Grains of Sediment,

02 Sediment
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Sediment was alfo procured from 12 Gallons
Buxton-Water in the Manner above-related,
which, when evaporated to Drynefs, weighed
‘v_thrﬂe Pennyweights, twelve Grains fo each Gal
lon of Water afforded feven Grains of Sediment.
- This Sediment was an extremely light, fmooth,
gray Powder, without Tafte or Smell; and fup-|
pofing the Gas combined with this Sediment to be
one-third of the Weight of this Sediment, and
‘the Acid with which this Sediment was :::c:-mbinf:
to weigh as much as the Sediment here procuredy |
when free of Gas, or four Grains in each Gallon,
then the Quantity of metallic or earthy Salt in
the Water will be eight Grains in a Gallon ; pro-
vided no earthy Matter was formed and depofited,
by the dilute Solution of Alkali employed to pro~"
duce this Precipitation (). g
' All that can be determined from the {imple
Properties of this Sediment is, that it either con-
tains but a fmall Quantity or no Calx of Mcta]' f
becaufe it is grey. _
Exper. b 1§ 1 (90 P finall Portlun, abaut
Grains, of the above Sediment, was added mu- |

- (s) Boerbaave, and other Chymifts, fpeak of the Con
verfion or the Produttion of Earth from fixed Alkali by Sol 1=
tion, Dilution, Evaporation, Heat, and Expofure to Air; and:
relate Proceffes for this Purpofe. b

_ Margraaf fears, that in this Experiment the Properties of
the Subitances contained in the Water may be changed ; bul '

gives no Proof to demonftrate this Change to obtain upon
this Dccal’iun '
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riatic Acid gradually, till the Effervefcence excited
ceafed; and it then appeared to be entirely diffoly-
ed ; and the Solution was a yellowifh tranfparent
Fluid, that had a bitter faline Tafte, not! much
anlike muriatic Selenites. '

Vitriolic Acid was added, Drop by Drup, upon
this Solution; which occafioned a Depofition of
a copious white Sediment, exattly with the fame:
Appearances as happened upon puurmo* vitriolic
Acid upr:ln muriatic Selenites, 5

This Experiment fhewed, that the principal

Part at leaft, if not all the Sediment precipitated,
by adding mild fixed “Alkali to Buxton-Water,
‘was abforbent Earth : And,; alfo, that a principal
Part, or the whole of this Earth, was calcareous
Earth, butdid not demonftrate whether there was
-not a fmall Quantity of other abforbent Farths,
and of Calces of Metals; therefore the following
‘Experiment was made.

- Exper. XIV. To one Ounce of the above Se-
~diment; procured from the Buxton-Water in the
aboye Experiment, in a Glafs Jar capable of con-
taining two Quarts of Fluid, was added vitriolic
Acid, diluted with fix Times its Bulk of diftilled
Rain-Water, until no further Effervefcence enfued.
When it was fuppofed a {ufficient Quantity of Acid
had been added to faturate the whole earthy Sedi-
‘ment, this Mixture was expofed in a Sand Heat
twenty-four Hours, and then diluted with fix
‘Ounces of diftilled Rain-Water boiling hot, and

O3 filtered
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filtered through Paper. Waterwas: poured afecond
‘Time upon the Solution, in Quantity two Pints
and filtered as before, Thefe filtered Fluids we
of a lilght brown Colour, had a bitterith Taftey

Selenites, made by difielving vitriolic Selenites
“compofed of Quicklime which had been combine 11
with Water, and precipitated by combining it with
(Gas, and uniting this Sediment with vitriolic Acid,
To a {mall Quantity of the above Mixtur
poured off foon after adding the vitriolic Acid,
before it was firft filtered, were added a few Gram .,
of Galls powdered in a Marble Mortar;
which it was changed, firft of a yellowifb Coloury.
then greenifb and thick, afterwards &lackifh. Thes
fame Appearances prefented themfelves, on add-
ing Galls of different Sorts, to fome of this de=
canted Solution. 4
To fmall Q_l_.tanntles of the above Salutmn
Filtration, were added powdered Galls of -
rent Parcels; which, on ftanding, became &rown)

coloured, like Infufion of Galls in Water, and}

;‘.;hadf:s of thefe Colours were produced.
To fome of this filtered Liquor was alfo added at
fmall Pﬂrtinn of ybfagiﬂimfed zﬂkaﬁf, or Ley of Al--

(¢) See Dpufeules Cﬁ_ym:gwf:&? M. Margraaf, Tom. I. ._

81. for the Method of making pbfﬂg ﬁxmred Alkali. -—I'h'-
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duced a blackifb Colour, that immﬂdiﬂ.‘t-ﬂl}’ difapa
pea:ed, and left @ white and muddy fluid. Solu-
tion of mild fixed Alkall, produced with this filtered

moft accurate and laborious Chymilt obferves, that the Con-
fideration, that Pruffian Blue owes its Colour to Iron, fug-
~ gefted to him, that alkaline Ley, calcined with dried Blood,
would readily deteé any Particles of Iron in the Earths ; in
principally calcareous Earth, procured from Waters by
Diftillation : But, for this Purpofe, fuch Sediments muft be
Yifolved in Acid of Vitriol, which would form a Compound
of fparing Solubility in Water, and combined with Tron,
would be readily foluble. Therefore, Mr. Margraaf faturat-
ed the Sediment, which was principally calcareous Earth, left
after the Evaporation of Water, with diluted vitriolic Acid.
The Fluid filtered from this Mixture, was a Solution of vi-
triolic Selenites, and the whole, probably, of any metallic
Solution that might be contained therein. If any fron were
contained in the Water, it was manifefted by the blacki/b or
blue Precipitation, upon the Addition of this alkaline Lix-
ivinm, As this Precipitation of dlackiff or blue Matter, was
obtained from the calcareous Earth of a Variety of Spring
-and River-Waters, as well as from the calcareous Earth of a
Variety of animal Matters, which had not been {ufpetted to
contain Iron, from their Appearance, Tafte, the Addition
of Galls, &c. he concluded they contained Iron, which Sub-
ftance was fhewn by this more delicate Teft than Galls or
other Means. Further ; this precipitated &lue Matter, was
' decifively proved to be Iron, by colleting it in pretty large
Quantity. By Calcination, it was firlt found to be red
“Saffron of Iron, and then, by combining it with Phlngiﬂon,
it was reduced to a metallic Form,
When I was a Student at Edinburgh, Dr. Blact ufed to
- recommend this phlogifticated Alkali, as a mare delicate and
certain Teft of Iron in Water than Galls, |

0 4 Fluid
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Fluid a turbid Appearance ; and, afterwards, a
Depofition of ¢ wbhite Sediment, fimilar to that
upon adding Solution of the fame Alkali to the
Solution of the above-mentioned artificial Se-
- lenites,

The Sediment procured from twelve Gallons
of Water, in Quantity 3dwt. 12 grs. was treated
exaltly as the Ounce of Sediment juft mentioned,
but diluted after Solution with twenty-four Ounces -
of Snow-Water; and all the fame Appearances
happened, excepting, that the Liquor filcered alfo
produced a dark blue Colour with Galls on Sand-
g, as well as foon after the Solution was mads.
~ To fmall Quantities of Solution of the pr-:-h'
ceding artificial vitriolic Selenites, were added
Powder of Galls of various Parcels, and alfo
phlogifticated and commaon Alkali, without pro- {
dm:mg any coloured Fluids ; the Alkalies only oc-
cafioning a Precipiration of a gray Sediment. .

The preceding Solutions filtered from the Ounce
of difjolved Sediment, as well as that from the pre-
cipitated Matter of twelve Gallons of Water, and
the filtered Solution of artificial vitriolic Selenites,
were evaporated flowly in Glafs Veffels to Dry- |
nefs. This laft Solution yielded about half a
‘Grain in an Ounce of Fluid ; and the two former |
about three-fourths of a Grain to a Grain, from
‘each Ounce of filtered Fluids. The Sediment
of the Fluids thus evaporated was cryftallized, -

and had a bitter Tafte. It is remarkable, thay

the 2
i
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the Solution of artificial Selenites evaporated to
Drynefs afforded Cryftals of a bitter Tafte; but
before Solution, and without being cryftallized,
it had no Tafte,
' The Sediment afforded by the whole filtered
Fluid from the Ounce of Sediment above diffolv-
ed and evaporated to Drynefs, as well as that
from the twelve Gallons of Water, were re-dif-
folved in Snow-Water, and perfectly decompofed
by pure fixed alkaline Lixiviom. They afforded
a white Sediment without Tafte or Smell.
 Twenty Grains of the preceding Compound of
Sediment and vitriolic Acid, afforded by the fil-
tered Fluid from the Solution of the precipitated
Matter of twelve Gallons of Water, evaporated
to Drynefs ; and fix Grains of Magnefia-Glauber
Salt, were boiled a fhort Time in half a Piat of
Snow-Water, then ftrained, and the filtered Li-
quor evaporated to Drynefs; whereby twelve
Grains of Cryftals of much the fame Figure as,
- but of a much more bitter Tafte and more fo-
luble than the former, were produced. The Sedi-
ment left upon the Filter was then boiled a little a
fecond Time in eight Ounces of Snow-Water, fil-
tered, and evaporated as before ; by which Means',
- feven Grains of a cryftallized, rather bitter, {lowly
foluble earthy Salt was procured.
The Colour produced by the Addition of Galls
to recent Solutions of Sediment, indicated the
Exiftence of from, or other Metal ; but the Want

of



{ g0z 1

of this Colour, upon fome Occafions, when the
Solution had ftood fome Time, the tranfient Co-

- dour produced by phlogifticated Alkali, and the

light gray Sediment precipitated by Alkali (x),

denoted, that thefe Mertals were either there in
accidental Portions of Solutions, or depended
upon fome Circumftances with which we are not
acquainted ; or, that Galls are a fallacious Teft
of Iron (x). At any Rate, the very equivocal
Signs of even a moft minute Portion of Metal,

(x) “° Si quelqu’un avoit trop de peine i préparer mes
Lefiive Alcaline de ce Sel Alkali fixe avec le Sang calciné, il

eat s’en tenir 4 une Léflive de cendres gravelées ordinaires .:

pour faire la Precipitation de V’Extrait des Terres Calcaires
par le Moyen de PEfprit de Vitriol ; il lui fournira un pre-

cipite Martial d’ un jaune @’Ochre qui §° arrétera au Fond
du Vafe ; & en continuant i la traiter de la Maniere fuf-

dite, ilfera Temoin des mémes Circonftances.”’—(Margraaf,
. Opufcules Chymiques, Tom. II. p. 68).

(x) Mr. Boyle fays, Galls are neither of that extenfive Ufe,

nor-Certainty, for the Difcovery of Iron, or other Metals,

that is imagined ; for Arfenic cannot be detefted by this
Means in Water; and green Vitriol, mixed with a large

Ql__:aﬁtit}r of Copper, only turns muddy or opaque, with

Galls ; and Saccharum Saturni, produces no Colour with this

Subftance. Solutiens of Geld in Agua Regia, of Mercury

in Aqua'Foruis, and Lead in nitrous Acid, produce no Colour
with Galls: But volatile fulphureous Acid, alone, or with ~

fome of thefe Metals, ’pr_adui':_e Colour with Galls. In ano-
ther Place, he fays, Saccharum Saturni produces fome Co-

“Jour with Galls, but fulphureous Acid firikes Colour imme-

diately ; and other Bodies, fuppofed to be Iron, tarn black
sor purple with Galls, independent of that Metal,
. L AR | in
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in a Solution that muft neceflarily -contain the
metallic Matter of upwards of eighty Gallons of
Water, juftify the Conclufion, that this Water
gither contains no Metal, or an exceedingly minute
Quantity indeed; andthat this Portion depends per-
haps upon certain Circumftances of the Solution of
abforbent Earth with which we are unacquainted.

Thefe Appearances with Galls being inexpli-
cable, I was led to perform a Variety of Expe-
riments, that informed me of many Things al-
together new, curious, and, perhaps, impertant,
The principal of thefe I fhall relate, after con-
cluding my Obfervations on this Experiment (),

The preceding Experiment, I think, decifively
proved, that this Water contains 70 Magnefia, or
any abforbent Earth, excepting calcareous Earth,
at leaft that is difcoverable in the Sediment form-
ed by decompofing earthy Salts from 70 or 80
Gallons of Water, Therewasindeed in the Solu-
tion of the Sediment from the twelve Gallons, a
more than ufually bitter Tafte than is perceived

() I propofed to expofe the Matter precipitated by Alkali
from the filtered Solution of an Ounce of Sediment in the vi-
triolic Acid, and the like Solution of the other Parcel of
Sediment, to the Aétion of Phlogifton ; which would deci-
fively afcertain, whether a vifible Quantity of Iron, or other
Metal, be contained in more than 8o Gallons of Water; but
I am prevented performing this Experiment for the prefent ;
and other Appearances, taken together, are fufficiently con-
clufive, that Buxton-Water contdins no Iron or other
Metals,

from
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from Marenus Earth combined with vitriolic
Aﬁiﬁ' which might indicate a finall Portion of
'prorn Salt; but, if even a fmall Portion of this
Subftance could be demonftrated, upon this Oc-
caﬁon, I fhould rather fuppofe it arofe from the
Decompofition of the Alkali (z) employed to
precipitate the Sediment, than from any Magne-
fia contained in the Water,

Appearances on the Addition of Powder of Galls
Zo Solution of abforbent Earths, and Alkalics
in Acids,

Calcareons Earth of any Kind, particularly
Chalk, of various Parcels; the Sediment procured
from Buxtun-—Water, or common Spring-Water,
by adding fixed Alkali, as defcribed in Exper. X11I,

~and various Parcels of Magnefia alba, with a Va-

riety of Specimens of very diluted vitriolic and
muriatic Acids, added to nearly faturate them, to
exaétly faturate them, or to rather more than fa-
turate them, when recently diffolved, on the Ad-
dition of Galls of yarious Sorts previoufly pow-
dered in a Marble Mortar, always produced in-
ftantly, or in a few Minutes, Colour ; which was

black, various Shades of blue, green, purple, and

pink ; but calcgreous Earth which had been /Jong
combined with vitriolic Acid, and then diffolved

(=) Several Chymifts, as before obferved, notice the Con-
verfion of fixed Alkali, by Dilution, &c, into Magnefia.

1n
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in Water, or Snlutmn of native Gypfu id not

produce a Colour upon the Addition of pﬂw
Galls, either without, or along with, fixt Alkali’

When a Colour was, by this Means, produced,
the Kind and Shade of it appeared to depend
upon the Quantity of Acid, and might be varied
accordingly ; fo when the Colour was dlack, by
adding a very fmall Quantity of Acid more, it
might be changed blue; by a little more Acid a
light blue or deep purple ; by ftill more, a light
purple; and by ftill more, pink ; and fo on until
the Solution was colourlefs, or only a tran{parent
Amber Brown, not depending upon any Thing
but the Solution of Galis 1n Water.

If the Solution had, on being firft made, be-
yond a certain Quantity of fuperabundant Acid,
fo as to prevent the Appearance of Colour with
Galls ;' or, if the Colour after being produced
was deftroyed, by adding too much Acid, Colour
might be made appear, or reproduced, by gra-
dually adding Alkali of any Kind, or abforbent
Earth of any Kind, fo as to nearly faturate the
fuperabundant Acid : Which Colonr might be
again deftroyed by adding frefh Portions of Acid,
and again produced on adding Alkalies or ab-
forbent Earth; and in this Manner, Colour of
any of the above Kinds and Shades might be
produced and deftroyed at Pleafure.

The Fluid poured off from a Quantity of vi-
triolic Selenites, after a recent Solution of calca-

+ | reous



[ 206 ]

reous Earth in diluted vitriolic Acid, produced
Colour upon the Addition of Galls, The fame
Effet is commonly prdﬂucrd by a fmall Quan-
tity of boiling Water, poured a fecond Time to
diffolve a Part of this felenitic Mafs; and by a
third, and fometimes a fourth Solution of it in
Water: But after feveral Solutions have been
made by a fmall Quantity of Water, the Mafs of
vitriolic Selenites, from which they have been
produced, ceafes to give Colour when diffolved
in Water; although as large a Portion of this
Subftance be obvioufly contained in the Solu-
- tions ‘that do not, as thc-ff: which did, produce
Colour.
~ When a Mafs of vitriolic Selenites, after re-

peated Affufions of Water, has ceafed to produce
Colour, by Galls added to the Solution of it in
Water; fuch a Solution may fometimes be made
to yield a Colour, by adding fixed vegetable dikali
to this Solution with powdered Galls ; which Ef-
fe@ alfo ceafes, after a few further Solutions in
Water. :

When the Solution of a Mafs of vitriolic Se-
lenites has ceafed to afford Colour with Galls
alone, and alfo with the Addition of fixed Alkali
to this Solution and Galls; if this _vitriolic Se-
lenites be decompofed by Alkali, and the preci-
pitated calcareous Earth be re-difiolved i vitri-
olic Acid, Solutions of this Compound, recently

made, in Water, will produce Colour as before,
with
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with Galls, either with or without Alkali; and
ceafe to yield it a fecond Time in the Manner
above-mentioned, but may again be produced
and deftroyed as before, as often as we pleafe,
till the whole Mafs be diffolved in Water.

The Sediment left after Evaporation of the Fluid
poured off from the Compound of vitriolic Acid
and Quicklime; and from the Compound of the
fame Acid, and the Matter precipitated by Alkali
from Buxton-Water, re-diffolved in Water would
always, either immediately, or on the Addition
of Alkali, produce Colour with Galls; evenwhen
before this Evaporation, Solutions of thefe Sub-
ftances produced no Colour with Galls alone, So-
lution of the Sediment of them, left after Evapo-
ration, produced Colour with Galls, upon the
Addition of Alkali; provided, however, Colour
could be produced before the Evaporation, either
without or with Alkali, but not otherwife, which
appears to bea curious Faét.

If to muriatic Selenites, recently compofed, vitri-
olic Acid be added to decompofe this Solution,
and form vitriolic Selenites, and the muriatic
Acid be wathed, or poured off, fo as to leave this
Subftance faturated without any, or with but a
fmall Quantity, of fuperabundant Acid ; upon
the Addition of Galls to a Solution in Water of
this Compound, Colour may be produced, with-
out, or certainly with, the Addition of Alka%.

Neither
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Neither the Acids diluted with Water, nor abs

forbent Earths, nor Alkali, nor Compound of

Alkali and Acid, would produce Colour with
Galls; but when a very fmall Quantity of Iron
was added to Alkali, it produced Colour with
Galls, when diffolved in vitriolic Acid and Water.

The Alkali ufed, was obtained by deflagrating
Nitre; alfo that procured by the chymical Ana-
lyfis of Vegetables.

Extremely dilute Solutions of Copper, Zinc,

A1
L
rl
i
.

and Iron, mixed with faturated Solution of vitri-
olic Selenites in Water, produced, with Galls, =
according to the Degree of Dilution, dlack, whifes

purple, blue, and red Colours; but the Species of
Metal could not be diftinguithed by the Colour

ftruck with Galls, nor when the Galls were ad-
ded to merely dilute Solution of thefe Metals in -

Water.

The learned and ingcninus Bifhop of Llandaff,.
(fee Chymical Effays) found one Grain of green. |
Viwiol diffolved in 15 Gallons of Water, pro-

duced Colour with Galls; and fuppofing half a

Grain of Iron to be contained in this Quantity of
Vitriol, then half a Grain of this Metal is dif-

coverable in 30 Gallons of Water,

A dilute Solution of Alum with Galls, pro-
duced immediately a turbid Fluid, that on f’tand-
ing, exhibited white Clouds, {fufpended in a

watery tranfparent Fluid.
1 found
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i found a very {mall Quantity of Calx of Iron,
as well as of Copper and Zinc, with a large Quan=
tity of calcareous Earth, might be diflolved by
vitriolic Acid, and yet not made appear by Galls
added to the filtered Liquor; until fixed Alkali
hould be added to the Galls; and that then-a
coloniréd Precipitate would be made, but the
Metals were not diftinguifhable by any particular

Colour of this precipitated Matter.
Neither foind animal Mucilage diffolved in

vitriolic Acid and diluted with Water, nor pu-
érid animal Mucilage diluted with Water, as
putrid Serum of human Blood, produced Colours
v:jth Galls, either with or without the Addition
of Alkalies:

Sal Ammoniac diffolved ih Water; produced
no Colour on the Addition of Galls.

It is probable, that the Solution of abforbent
Earths in other Acids béfides vitriolic and mu-
fiatic Acids, have the above-defcribed Property
of producing Colour with Powdet of Galls.

The turbid Water, after ftanding feveral Days
uport the Sediment of the twelve Gallons of Water
(fee p. 196) bgfore it was evaporated; 1 Quan-
iity abotit a Pint, became fetid. To a little of
this firbid and fetid Liquor were added a few
Grains of Powder of Galls: At firft there was
ho Alteration, but in an Hour or two the Water
became fifl more turbid, thicker, and whiti/b. In
twelve Hours it was greenifb at the Top, and under

P this
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this it was milky, and depofited ¢ whitifh Sedi-
ment. By ftanding lenger this Fluid became |
curdy, and of a purplifp Hue; the middle Part
was milky and thick, and the Top was of a dark
blue Colour. Upon adding two Drops of vitriolic 1
Acid to the Water in this State, it was changed
to the Colour of ved Port, was thinner, and balf 1
dranfparent. : J

The very fame Appearances were exhibited on
a Repetition of this Addition of Galls to a frefh
Portion of this turbid Liquor; and likewife with
Water, added feveral Times to this Sediment only 1
rendered turbid without being fetid. 4

I have found, that the above Liquor with pow~ |
dered Galls, fometimes, for perhaps twelve Hours, f
had no Effe@, but would then turn muddy and of 3
a horny brown Colour; and in a Day or two would 1
have a Ring of a blue or black Colour. This I 1
look upon, from various Obfervations, to be the

i
i

{malleft Effett of Iron or fome other Subftance
which is precipitated by Galls that is vifible. '

Galees of Iron, Zinc, and Copper, produced no .':- '
Colour when they had been infufed in Water and 34
filtered ; but Water containing a Sediment of'{
Calx of Iron agitated with Powder of Galls, oc- Ii
cafioned a black Colour.

Dr. Fordyce obferved in his chymical Lectures,
that fixt Alkalies in a cauftic or mild State, ex-
pofed with Phlogifton of animal or vegetable
Subftances, as with Charcoal or Blood, to a red,

Heat,
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Heat, form phlogifticated Alkali; from which
Subftance a Matter may be precipitated of a blue
Colour, called Pruffian Blue;—that as green Vi-
triol was employed to precipitate this Subftance
in the Manufa&ory of Prufiian Blue, the blue
Colour was fuppofed to depend upon Jron ;—that
this blue Matter may be precipitated of a blue Co-
lour by vitriolic Acid without Iron ;—that the fame
Matter may be precipitated by other Acids, but then

it is not of a blue Colour ; and that this Subftance, -

free of Iron, has net been properly examined.

The Refult which I fhall relate of a Repeti-
tion of: thefe Fxperiments, was rather different
from that of my learned Friend ; as muriatic
Acid likewife occafioned a blue Precipitate to be
thrown down, upon being added to phlogifticated
Alkali, ;

To phlogifticated alkaline Lixivium, was add=
ed diluted vitriolic Acid, which occafioned an Ef-
fervefcence without producing Colour till nearly
Jaturated ; when, as well as when rather more

than faturated, there was a tran/parent Fluid of

¢ Pruffian blue Colowr. Upon adding more of
the alkaline Ley it became colowrlefs, and had the
Colour again reflored upon adding more Acid. By
ftanding, it depofited a dlue Powder like Pruffian

Blye,
The above Appearances continued, during the
Addition of much ‘more vitriolic Acid than was
fufficient to faturate the alkaline Lixivium'; which
Pa | fuper-
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fuper-faturated Alkali, on ftanding, depofited a°
Sediment of 4 Pruffian blue Colour. ;

Nitrous Acid poured upon this alkaline Lixivi—'
um produced a turbid Fluid, which after ftand-+
ing had a zhick, copious, yellow Sediment.
- Phlogifticated alkaline Lixivium, and alfo
Lixivium after detonating Nitre, with muriatic®
Acid, produced the fame blue Colour and Preci-
Pitate as above-mentioned. 4

Nitrous Acid and Lixivium of deflagrated Nitre
pmduced only a white turbid Fluid, thaton ftand- "

ing depofited a copious white Sediment. 4
Solution of mild fixed Alkali with Powder

when a &lue Colour ﬂppmﬁd -

Calcareous Earth with Spirit of Vitriol to fa-
turate 1it, and Powder of Galls, produced a pink ©
Colour of the Chalk while diffolving 5 and when the
Solution was finithed, the Sediment was, toward o
the Buitom, tinged of a pinkifh Colour, and the
Fluid above was tranfparent and Amber-coloured, '
To fome of this tranfparent amber Fluid I added
Solution of common mild Alkali, which changed |
it immediately muddy, thick, and purple-coloured.; |

Alkall with dried Blood.
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In various Parcels of Potath, I have feen feveral
Partsof it coloured of a Pruffian blue Colour; but
it is with me a Queftion, to what this Colour is
owing: It may be a Matter of the fame Kind as
that precipitated by vitriolic Acid from phlogifti-
cated Alkali,

_The general Obfervations, that may be made
upon the preceding Refults, are

1. That a coloured Matter, apparently of the
fame Kind as Prufiian Blue, may be precipitated
from Compounds of abforbent Earth and any Acid
by Galls alone, or by Galls and fixed Alkali ;
which is not only a new Faét in Science, - but may
be of immediate Application to the Arts; be-
caufe it fhows various Methods of effetting the
fame End.

2. That this blue Precipitation cannot be made
from Combinations of abforbent Earths and Acids
long formed,

3. ‘That as this Precipitation of coloured Mat-
ter may be produced from Solutions of vitriolic
Selenites in Water repeatedly made till the whole
Compound is diffolved in Water; provided after
it has ceafed to yield a coloured Precipitate, the
Compound be decompofed by Alkali and again
diffiolved in Acid, this Matter 1s either a Produc-
tion of the whole Compound by Galls, or it is -
diffufed through every Part of the Compound of
which a fmall Portion only can be precipitated at
a Time,

B3 4. That
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4 That this coloured Suéfiance cannot be pro-
duced, in gencral, merely from recently-made
Combinations of Acid with Alkali or other Mat.
ters in general, but only from Compounds of ab-
forbent Earths and Acids, ex:::fpting upon fome
Occafions,

§. That the Principle upon which this Preei-

pitation is made, is not underftood, but confider-
ing the Effe&t of Subftances, containing Phlogif-
ton loofely combined, in producing dlack Colours
with Galls, as volatile vitriolic Acid, fetid Wa-
ter containing calcareous Earth, phlogifticated
Alkali, or, perhaps,’fixed Alkali converted into
volatile Alkali by uniting it to Phlogifton, it
mey perhaps be reafonably conje&tured, that Ph/s-
gifton, not Iron, is effentially neceffary fo-the Pro-
dubtion of Priffian Blue. :
6. That phlogifticated Alkali, as well as Galls,

is a- fallacious Teft of Iron; for Iron may exift -
and not be difcovered by thefe Subftances, or not |
till fixed Alkali be added, and the colourin g Sub-

ftance, faid to be peculiar to Iron, appears wherg
we have not the moft diftant Sufpicion of the Ex-
iftence of this Metal; or if this coloured Matter
be compofed of Iron, then this Metal exifts in
Subftances, and under Circumftances not before

_pointed out or underftood. And this fuggelts,

that Alkali added to Galls and any fluid Mixture,
is @ more delicate Teft of Iron than Galls alene.



[ 215 1]

It is much to be defired, that fome Perfon
would collet a fufficient Quantity of this preci-
pitated Matter and inveftigate its Properties; par- °
ticularly, whether with Phlogifton it may be con-
verted into Iron, or any other metallic Subftance,
and with Acid form a metallic Sal.

Exper. XV. Solutions were made of fix Sorts
of Soap, viz. Spanith, common Ball, Turpen-

tine, Caftile, Almond, and fweet Soap,. in eight
or ten Times their Weight of diftilled Water,
with which they formed vifcid, pearly-coloured,
uniform Fluids. |
The Almond and Spanifh Soap were vifcid Mu-
cilages, but the Ball and Turpentine were Jelly-
like ; and the Caftile Soap was a much more ftiff
Solution than the other Soaps with this Quantity
of diftilled Water. All thefe Solutions changed
bﬁgﬁt Grafs-Green, on being mixt with Syrup of
Violets; but every Thing which changes Syrup
of Violets green is not Alkali, although Alkali
always changes blue vegetable Juices green.
A little of each of the above Solutions was agi-
tated with fixty Times its Bulk of Buxton-#a-
ter frefh from the Well, with the fame Bulk of
this tepid Water after boiling, both hot and cold ;
and with this Spring-Water, whiqh had ffood in
¢he open Air till it was cold. |
The Solution of Spanith, Almond, and fweet
Soap united with Buxton-Water, under the above
Circumftances, without the leaft apparent De-
g compo-
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compofition. The Solution of Caftile Soap was
partially decompofed, and that of Ball and Tur-
pentlnc Soap were wholly decnmpnunded by be-
ing agitated with Buxton-Water. Sometimes
Buxton-Water when cold lathers well with Caftilg
Soap, but decompofes it when hot. -

Thefe Solutiong ﬂf'Sc-ap were alﬁ:r agitated with
common Pump- W ater,and with Solution of vitrio-
lic Selenites in diftilled Water, and thr: {fame Effets,
or nearly the farne, enfued as with Bux:aﬂanrer.

Any Compound of Acid and Earth, or Acidand
Calces of Metals, diffolved in Water, will decom-
pofe Soap, excepting calcarepus ] Earth; wh1ch laft
Subftance does not prevent Water formmg umfﬂrrq
Solutions with Soap, becaufe Gas is an zfrra‘ that
bas a fironger Attraction for Quicklime, than far the
Faﬂﬁ:c Alkali combined with the Oil forming Saap

Any Acid combined wu:h Water, as. vulault;
,fulphurmus Acid, and Gas(a), decnmpnfcsﬂaap
And -any neutrel Salt, although it does not de-
compound the Cumpnund of Oil and caufhc Al-

(a) Mr. " Carum'f.:, i'n}rs I'.'r .Fr:eﬁ':’gy, {E.'-rper and Ob-
fervs. Vol. T. p- 31.) alfo frequentl}r found Water im-
pregnated with Gas, does not diffolve Soap fo readily as
without it; but that upon repeating the Experiment with
Mr. Fontana, no Difference. was 0bfcrved between Water
with, and Walel wzrhﬂut, Gas.

Upon Repetition of this F‘xpenmcnt I found d;ft"ﬂad Wa-
ter decompofed Soap 1mpregnatcd. with Gas : But thereare,
frcquenﬂy. Gircum{tances accompanying the fame Emper:- :
puent, - tha-t nccaﬁﬂn a different Refult,

kali,
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kali, when diffolved in Water prevents Wateg
faturated therewith from uniting with Seap (&)

A Spring-Water that decompofes Soap, 1s call-
ed a hard Water 5 and the beft known Signs of
this Decompofition are the curdling of the Wa-
ter upon mixing the Soap therewith, its not
forming a fmoﬂth Mixture with Soap when em=
ployed for wathing the Skin of the Hands or
Face, and its not making an effectual Selution for
rf:'mplvihg Filth from Linen,
' S pr;ﬁg-Waters thatare hard, from whatever Sub-
{tance, eﬁ;cep;ing the Compound of vitriolic Acid
and Quicklime, or what is commonly known by
the Appellation of gypfeous Earth or Plafter-
Stone, have fo much, or fo difagreeable a Tafte,
and alfo, frequently, fucha Smell, as to prevent
their heing employed for culinary Purpofes : But
Springs are fometimes, although but rarely, fo
highly faturated with gypfeous Earth, asto have
é.ﬂighﬂy naufeous Tafte. In general, it 1§ con-
tained m fuch Proportions, that the greatelt Nums

(&) Dr. Fordyee, in his Ch}rm_ical Lc&qrés, afferted, that
Solution of Soap in Water, was decompofed by neutral Salts
and Alkali; but upon mixing faturated Solution of fixed
vegetable Alkali, and alfo Solution of vitriolated Tartar
with the Sﬂlluti_?n of Soap, they f_'nrmn:d uniform Mixtures :
However, 1 probably did not effe& the Dccnmpuﬂtion',.fm:
want of Ht'tfr:ntiqn to proper Circumftances ; or, probably,
the fmall Quantity of fuch a neuntral Salt, aswvitriolated Tar-
tar, ﬂiﬂhit:ed in Water, 15 not fulﬁqient_ for this Purpofe.

ber
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berof the moft pleafant tafted Springs in thisIfland,
are bard Waters from this Subftance.

As Buxton-Water has neither Tafte nor Smell;,- ~
as it decompofes Soap, too, cqually after boiling,
as bEf'ure E:{poﬁlre to Heat, we Cunc]ude, that
its Hardnefs is occafioned by the general Caufe of
bard Waters, namely, a Sokution of vitriolic Se-
lenites, "

There was no apparent Decompofition with the
Solution of Spanith Soap, i. e. Compound of cauf-
tic foffil Alkali and certain exprefled Oils of Ani-
mals; nor with Almond Soap, which, I believe, is
expreft Oil of Almonds and cauftic foffil Alkali i
or with fweet Soap, which is expreffed Oil of Fifhes
and cauftic vegetable Alkali; not only becaufe
the Uhnion is more clofe 4nd perfect between the
Elements of thefe Compounds, and ' therefore
fuch as'requires the Aid of particular Circum-
ftances in Order to effe® their Decompofition,
but on Account of the great Vifcidity of the So-
lution ‘of the Part of thefe Soaps not decompofed,
the Oil of the Part decompofed is diffufed through-
out the Solution. |

The Decompofition was very evident with the
Solution of Ball-Soap, the Compound of fixed ve-
getable cauftic Alkali and expreft Oil found in
the adipofe Membrane of Quadrupeds; and Tur-
‘pentine Soap, which is, I am informed, this laft
Compound with a Portion of effential Oil or Re-
Iin ; and in general, this Decompofition was evi-

dent
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dent with Caftile Soap, or cauftic foffil Allzali,
faturated with expreffed O1l of Quadrupeds.

Sometimes a bard Water, with 2 Portion of
Soap ufed for wathing the Hands, is not decom=
pofed, becaufe a Quantity of fuperfluous Pf.lkali
adhering to the Soap decompofes the vitriolic Se-
lenites. The above green Colour of Solution of
Soap and Syrup of Violets Was, I think, rather oc-
cafioned by the Soap than any fuperfiuous Alkali;
for a green Colour is but an equivocal Sign of
Alkali. '

As thefe three laft Soaps are the ordinary Sorts
‘n Ufe for culinary Purpofes, we can under~
ftand why Buxton-Water is avoided by Wafhers
of ‘Linen for diffolving Soap ; becaufe, before
this Water diffolves this Subftance, the vitriolic
Acid of the Gyps muft be faturated with the Al-
kali of the Soap. This having taken Place, the
Water unites with the Soap not decompounded
but, as a Portion of Soapis thus deftroyed, and
the expreffed Oil as well as Earth (ufpended in the
Water in Confequence of the Decompofition, is
liable to foil and injure certain Things of a deli-
cate Colour and Texture to be cleanfed, it is both
improper and too expenfive, to ufe this tepid Wa-
ter for cleanfing Subftances from Dirt by Means
of dilute Solutions of Soap.

As the finer and fpecifically heavier Sorts of
Soap, as Spanith and Almond Soap, &c. are
commonly ufed for wathing the Skin of the Face

2 and
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and Hands ; which, although partially decom.
. poled, form fuch vifcid Solutions, as that this Ef-
fect is not perceived, and the Deftruétion of Part
of the Soap is here not an Object of Expence, we
can fee the Reafon why Buxton-Water is in ordi-
nary Ufe for this Purpofe, However, the End
15 not anfwered fo well, upon this Occafion,
as by foft Waters; for, it is oblerved, that not
anly Linen is wafthed of a better Colour, but
alfo. that the Hands and Face are rendered
whiter by Solutions of Soap in Water that does
not occafion any . Decompolition at all, as in
Snow, Rain, ar diftilled Water, than in common
hard Waters, '
“The Subftance occafioning the Harde/s of Bux- .
ton-Water, is further fhewn by the Means of ren-
dering it foft. It appeared from various Trials,
that with a lefs Quantity than a Grain of fixed
vegetable Alkali to:an Ounce or 480 -Grains of.
Buxton-Water, or at leaft, with lefs tian half a-
Drachm of this Salt to a Quarr of this Water, it
was not rendered perfetly /ofs, or. capable of
forming an uniform Mixture with the Solution of
Ball-Soap above-mentioned. The Water - was
rendered foft by this Subftance, becaufe the vi-
triolic Acid of the Gyps united with the Alkali -
added, and formed vitriolated Tartar, while the
Quicklime of the Gyps combined with the Gas
of the mild Alkali, and formed calcarepus Earth;
but as neither vitriolated Tartar in finall Quan-
tury,



[ o23r ]
tity, nor calcareous Earth, prevents, _thﬂ Uniont
of Soap with Water, this Fluid, after the Addi-
tion of a fufficient Quantity of mild Alkali, united
with Soap without occafioning the fmalleft De-
compofition. |

This is the Principle, upon which may be ex-
plained the moft frequent Method of rendering
Waters /uft, by the Addition of Afhes of Vege-
tables or Potafh, in Situations that are at a Dif-
tance from Joft Waters afforded by Springs, or
Rivers; and where, perhaps, Water is not plen-
tifully precipitated in Rain or Snow ; or where
the Cuftom does not prevail of colle&ting Rain
and Snow-Water. The fixed vegetable Alkali is
the Subftance contained in thefe Afhes, that ren-
ders Water /of¢ in the Manner above-related.

Thofe who are defirous of employing Buxton-
Water as a Jfoft Water, are furnithed, by the
above Experiment, with the cheapeft Method or
fmalleft Portion of Alkali that will effect this
Purpofe. After adding the Alkali, the Solution
fhould ftand at leaft 24 Hours, and then be de-
canted or filtered for Ufe. |
 Buxton-Water may, perhaps, alfo be rendered
Jfoft, by two other Methods employed by Nature,
namely, Expofure to the Air of the Atmofpbere, and
Evaporation.

Firft, Itis a known Fadt, thatall, or the greateft
Number of Rivers, are foft Water; but, that
the Springs by which they are formed are, for

3 the
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the moft Part, of pard Water. I have more than
once traced pretty large Rivers of foft Water to
their Source in hard SpringﬂzVatcrs, and found
this Quality to diminifh according to the Fxtent
of their Courfe, and Expolure in broad and fhal--
low, or narrow and deep Channels to the Atmo-
fphere. Accordingly the Springs were found bard ;.
a fballow Stream formed by many of thefe Springs
was /efs bard; a Rivulet, from fill more of thefe
Springs contained Water which had zbis Quality in
@ lefs Degree than the Brook Aowing into it; and
by the Time a large Body of Water, namely, a R;-
ver was formed, by the Jun@ion of numerous
. {mall Streams, /oft Water was found.

Soon after confiderable Falls of Rain, or Snow,
in the eminent Lands deftined for the Origin of
Springs, Rivers and even bard Springs are ren-
dered foft by the Mixture of a large Quantity of
Rain, or Snow-Water, that has not been im-
pregnated with Selenites and other Subftances
in the fubterraneous Paffages of the Earth - But,
upon other Occafions, when Rivers or Rivulets
of foft Water are evidently fupplied by Springs
of hard Water, the Change in the Quality of the
Water is occafioned by Expofure to the Air of the
Atmofphere ; the Effet of which is the {fame as
upon dilute Solutions nf:earth}r and metallic Salts;
namely, to decompofe them, and therefore to
render bard Water foft, This Operation of Na-
ture is imitated, by expofing bard Spring-Water

- ] . - 1n
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in Veffels to the open Air, by which Means, its
Quality of Hardng/s is diminifhed. Andthis Change
may be accelerated, perhaps; by Expofure to Heat ;
for fometimes by boiling, hard Waters are render-
édﬁff; becaufe the Selenites is decompofed br.a
Heat: Sometimes, they are made barder by boil-
ing ; becaufe, this Salt is not decompofed, and
the Solution of it is more concentrated by having
evaporated Part of the Water.

Secondly, The hardeft Waters, after being con-
verted into Vapour by Heat, or diffolved in Air,
and again brought into a fluid Form by Conden-
fation, or Precipitation, are perfectly foft; becaufe
the folid Subftances with which they were impreg-
nated, and therefore Gyps, were not raifed along
- with this Vapour. Hence Rain and Snow-Wa-
ter are always perfectly /oft Waters; and, except-
ing on Account of the Subftances they meet with
in their Paffage through the Atmofphere, are as
pure, as well as fofr, as diftilled Water. Difil-
latien is {carcely in Ufe for rendering Water fof%,
for culinary Purpofes.

The tepid Springs of Buxton mever vary in. their
- Quality of Hardnefs by Rains, Drought, or-any other
Caufe. ,

Having fhown then, that the tepid Springs of
Buxton belong to the Clafs of bard Waters, and
that the Subftance on which this Quality depends
is the fame as that of bard Waters in general ; we
~ {hall be able to account for fome known Effe@s in

domettic,
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domeftic, or culinary Ufes, and fo infer oihér
Effects dependent upon this Subftance.

1. The tepid Waters of Buxton are in ordinary
Ufe, as well as thofe of Matlock, for making J»-
fafions of Teas. ‘The Flavour and Colour of the
Infufion of thefe Subftances is more agreeable in
Buxton-Water thian in commoii Spring or River-
Water; which may be accounted for by confider-
ing, that the Proportion of vitriolic Selenites ig
not {o great in Buxton-Water, as in many bard
Springs, therefore either to communicate a Tafte;
or occafion too fparing aSolution; or, like Water
that contains none, or in fo fmall a Quantity as
not to imipart the agreeable Colour peculiar to
Infufions of Vegetables in dilute Solutions of vi-
triolic Selenites. But, like all other hard Waters,
agreater Quantity of Teaisneceflary tomake anTn-
fufion in this tepid Water of agiven Strength, than
.- In foft Water; becaufe, itfeems, Water contain-
ing vitriolic Selenites, does not fo readily or fo
effectually diffolve vegetable Subftances as Wa-
ter without this Impregnation.

On the Power of Solution being differént in
different Waters, various Effects in the Praétice
of Artsdepend. For Dying, Bleaching, Tanning;
&c. foft Waters are preferred, or are effentially
neceffary. In Dying, the Excellency of the Co-
Your is faid, upon fome Occafions, to depend upon
the Water peculiar to certain Situations.  Boer-

bague fays, the Water near Leyden 15 peculiarly
proper
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proper for Dying, and producing finer Colours
than other Places. In general it 1s obferved, that
Waters which have ftood long, putrefied, and been
filtered through ‘Sand, are the beft for Dying ;
becaufe they extraét the fineft Colour, and to the
greateft Advantage; and in fhort, for Solution
in general, the lighteft and jofteff Waters are
preferable : therefore, Buxton-Water is inproper
for thefe Purpofes.

In the wathing of Deal-Floors, kard Water 1s
is {aid to have the Effect of producing a blackifh
Colour. For tempering of Steel hard Water is
preferred.  Plants watered with bard Water are
liable to be injured or killed; therefore, Gar-
deners expofe it to the open Air fome Time be-

fore ufing it.
Particular Brooks or Rivulets being adapted

particularly to certain Fifhes, depends as much
upon their Impregnation with calcareous Earth or
other earthy Salts, as any other Caufes.

2. The Water of thefe tepid Fountains is
rarely employed for brewing Maff-Lfguﬂr.r', al-
though, according to Information, it anfwers well
for this Purpofe; probably, not becaufe the .4/
would not be fo good in Quality, but becaufe it
would not diffolve fo compleatly the Sugar of
Malt, which is to be fermented into that Species |
-of Wine calied 4/ ; and confequently, not afford
vinous Liquor in fo great Quantity as Solutions
in foft Water. It is, I find, a Cuftom in many

| Q. Places,
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Places, to employ for brewing, equal Parts of /52
and bard Waters ; which feems, as if a dilute So-
lutien of Selenites anfwered better than Water
entirely without this Subftance. Alfo hard Wa-
ters are preferred for Wines intended to be long
‘kept. Butthe peculiar Excellency of the Thames-

#ater for making Porter, probably, does not de-
pend entirely upon its Softnefs as a River-Water,
and confequently Want of Selenites, but upon
fome other Qualities not underftood.—Does it
depend upon its containing fuch a Proportion,
VizZ. 557 of its Weight of animal and vegetable
Matter as to be fermentable of itfelf?

- The Spree-Water ufed for brewing, Margraaf
found contained in goo Ounces, or 25 Quarts,
four Drachms 15 Grains of calcareous Earth, 30
Grains of common Salt, a fmall Quantity of al-
kaline Ley, and a Subftance like Nicre.

3. The Buxton-Water is in Ufe for casgulating
Vegetables in the boiling Heat of Water, where
a fine green Colour and Firmuefs is withed for, that
eertainly depend upon the vitriolic Selenites ; and
yet, I am told, a very dilute Solution of vege-
table Alkali in Water, boils Vegetables of a fine:
green Colour: But where Colour and Firmnefsi
are not required, as I am informed, in boiling;
certain Roots, as Potatoes, Turnips, &c. Jfoft!
Water is preferred. *One of the Signs of Salu--

_ brity of Springs is taken from the Effects of themaf
in coagulating Vegetables,— Ex 1is qua pon-+4
de
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dere pares funt, Eo melior quaque eft quo cele-

rius & calefit & frigefcit, quoque celerius ex ea
Legumina percoquuntur.”— Celfits.

As hard Waters even diluted with /off Water,
impart a reddifh or brown Colour to animal Mu-
cilage boiled therein, inftead of a white Colour
when coagulated by boiling in /ot Water ; this
tepid Water is, probably, not employed upon
thofe Ocecafions in the Kitchen, where Colour is
-an Obje&, as of Rabbits, Fowls, Veal, &c. but
where Firmnefs merely is required as in the boiling
of Fifbes, then hard Water 1s preferred. Likewife
for Subftances to be preferved by Sugar or Acid,
which are to be firft boiled, bard Water 1s more
~ proper. I believe, that if a Slice of Veal be put into

a Cup of bard Water, and another Slice into a Cup
of foft Water, on ftanding, the Water of the lat-
ter will become reddifth-coloured, and the Flefh
be foft, while the Water in the former i1s almoit
colourlefs, and the Flefh bard.

5. This tepid Water will frequently not be
employed in Summer Time, merely for common
Drink, or diluting Wine, becaufe of its Teém-
perature fo much exceeding that of other cold
Springs of hard Water; and, becaufe it cannot,
in general, by mere Expofure to the Air, be
cooled to the Degree of Springs of cold Water;
or about 48°; but in cold Weather, or in the
Winter Seafon, after cooling it in the Atmo-

Q 2 fpherﬂ,
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fphere, it may be ufed for common Drink, as i
well as any ordinary Spring-Water. %

A pleafant Spring, much ufed at Berlin, for
drinking, according to Margraaf, contained in
100 Quarts, each of which held 36 Ounces, 1
Ounce 2 Drachms and 15 Grains of calrareous
Earth, 7 Grains of Gypfum, 2 Drachms and a
half of common Salt, 8 to 10 Grains of Nitre,
and 30 Grains of Mother-Ley of Salt-Petre.

e A0 R |

Exper. XVI. An eight Ounce wide-mouthed
Phial, containing about a Drachm Meafure of
vitriolic Acid, was filled with Buxton-Water, by
uinmerfing it in the Well; which, being with- -
drawn the Inftant it was filled, was inverted in
a Bafon of this tepid Water, and placed near a
hot Fire. . In the Space of a Night, about halfa
Drachmi Meafure of permanent Vapour, appa-
rently 477, was colleted at the Top of the in-
verted Bottle ; and while this Quantity was col-
leting, the Water /parkled much more with bright
Bubbles than this tepid Water inverted and placed
in the fame Expofure, without the Addition of
any Acid, and which did not feparate more than
about two-thirds of this Quantity. On the Ad-
dition of Spirit of Vitriol to this tepid Fountain-
Warer of Buxton, the Number of Bubbles, that
manifeft themfelves fpontaneoufly in Veffels filled
with it, is increafed ; and this increafed Number

of
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of Bubbles, even takes Place on the Mixture of
Solution of Metals in nitrous Acid, for other
Purpofes. It appears, that during the Union of
Acid of Vitriol with this Water, Air, or fome

other permanent Vapour, combined with, or dif-
fufed throughout, this Fluid, was difunited ;
was manifeft by its adhering to the Sides of thr:

Veffels, cradually colleting together, and rifing
to the Top of an inverted Veflel of this Water.

JISSR T OGS TEL 1N,

Exper. XVIL. A Piece of Writing-Paper, that
had been dipped in a Solution of Succharum Sa-
turniy and afterwards dried, was {ufpended im-
mediately over the Parts of Buxron-Bath where
the Bubbles rofe {pontaneoufly, and vanifhed upon
its Surface; but no Colour was induced in the
Paper by this Expofure,

A Mafs of polifbed Silver was immerged fome
Time in this tepid Spring, but it was not tar-
nifhed by this Means,

I have found, that phlogiftic Vapours, or Phlo-
gifton, rifing from various Subftances, as from
Animal Matter during the putrid Fermentation,
- tinge Paper that has been moiftened with Solu-
tion of Sugar of Lead, fufpended over the Sur-
face of them, of an Orange-Colour firft,and after-
wards of the Colour of Lead ; and that a fimilar
Colour is produced on the Surface of Silver, by

* ghe fame Méans.
Q.3 Ag
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As no Colours were produced in this Experi-
‘ment, it is inferred, that no phlogiftic Matter is
contained in, or feparates from, this tepid Water.

Refult of the whole of the preceding Experiments by
Means of MixTUuRE.

The Mixture of Subftances with Buxton-Wa-
ters, 1nftructs us, that they contain #o Avid, ex-
cepting, perhaps, a fmall Quantity of Gas, and
70 Alkali;—that they areimpregnated with vitrislic
Aecid combined with Quicklime, forming vitriolic
Selenites, but whether united with other Sub-
ftances alfo, thefe Experiments do not make ap-
pear ;—that they contain murictic deid combined
with fome Subffance, but with what Kind of Mat-
ter s not afcertained ; and alfo calcareous Earth
—that it is extremely doubtful, whether they have
any metallic Salt, but that, if they do contain any,
1t is Iron diffolved, probably, in Acid of Vitriol,
certainly not by Gas; and that they are impreg-
nated with a permanent Vapour, which is probably
Air, but not with any pblogiftic Subfance.

The Proportion of thefe Subftances, difiolved
in Buxton-Water, to each other, and to the Wa-
ter, doth not appear from thefe Experiments by
Mixture; but from the Comparifon generally
made, of the prear:m{:es on Mixture with com-
mon Spring-Waters, it is probable, that they are
not only the fame Sort of Subftances, but in
bgantity not exceeding that which is ufually
contained in ordinary cold Springs,

s | We
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We fhall next relate the Properties of this tepid
Water of Buxton, that are made appear by Means
of Heat,

e R

SECTEFON HL

Containing Experiments to difeover, by Means of
HEeat, the Properties of Buxton-Water.

Exper. XVIII.I Propofed to afcertain by this

Experiment, whether any, and
' what Quantity of permanent Vapour may be fepa~
rated by Heat.

A Tin-Pan was procured with an inverted
Funnel, of the fame Kind as that invented, de-
fcribed, and employed by the Hon. Henry
Cavendifh, for feparating Air from Rathbone-
Place Waters (¢). This Pan held 20 Pints, 16
or 17 of which, were contained under the Funnel,

It was filled at the Spring with the tepid Water
of Buxton, and at the fame Time a three Ounce
wide-mouthed Phial quite full of this Water, was
inverted over the Throat of the Funnel. During

() See Phil. Tranf. Vol. LVIK 1767, Veflels for the
Purpofe of extra&ing permanent Vapoutr from Water, have
been alfo contrived by Boerhaave, (fee his Chymiftry, tranf-
lated by Shaw) and by Abbé Fontana.—Phil. Tranf, Vol.

TEX,
Q. 4 the
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the Space of five Minutes after this Pan was fill-
ed, and previoufly to its being placed upon the
Fire, the inverted Bottle {parkled with Bubbles
that adhered to the Sides of it; and, about half
a Drachm Meafure of apparently permanent Va-
pour collected at the Top of this inverted Phial.
After two Hours Expofure to Heat, not exceeding
160° or 170°% about two Ounces and two Drachms
Meafure of apparently permanent Vapour were ob-
Terved within the inverted Phial: And, as the Water
ceafed to feparate this Vapour during the Conti-
nuance of the Expofure of it to this Heat, the in-
verted Phial was removed, and fet to ftand in aSau-
cerof cold Buxton-Water; where, inafew Minutes,
the Bulk of Vapour diminifhed to one Ounce and
- fix Drachms Meafure. After this Time, I found
that a boiling Heat continued for two Fours and
4 half or three Hours, was required, in order to
cxtricate the Remainder of the apparently perma-
nent Vapour that was capable of being detached
from this Bulk of Buxton-Water; and which con-
tracted its Bulk on ftanding in cold Water, much
more than the former inverted Phial of Vapour.
This apparently permanent Vapour rofe within
the mnverted Phial vifibly, in the Form of {imall
bright Bubbles, rather finaller, but as fparkling

‘as Bubbles of Air in Water. ‘.
~ After the Water ceafed to feparate thefe Air-
fike Bubbles, and a boiling Heat was continued,
1t exhibited large Bubbles which rofe within the
inverted
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inverted Battle, and there vanifhed, without aug=
menting the Bulk of Vapour already colleéted, or
remaining in the State of Vapour, excepting du-
ring the Ebullition. Thefe Bubbles might be
produced till the whole Water was evaporated,
and yet no further permanent Vapour be col-
Ic&cd

A Quantity of the abpve apparently pf:lmanent
Vapour was procured by Means of this T'in-Pan,
filled feveral Times with Buxton-Water ; and, it
1[.i.rat; found, that each Panful of this tepid Spring
afforded from four Qunces to four Qunces and a
balf Meafure of this Vapour, when the Tempe-
rature of the furrounding Medium was about §4°,
and the Atmofphere was of its mean Degree of
Weight,

If the inverted Phial of apparently permanent
Vapour was only warm, when removed from the
Pan into a Veffel of cold Water, the Diminution
in the Bulk of it was not confiderable, and the
utmoft Contraction of which it was {ufceptible,
under the above Circumftances, was effected in
the Space of a few Minutes. But, when the in-
verted Bottle was hot at the Time it was carried
from the Pan into the Saucer of cold Water, the
Contrattion in the Dimenfions of the apparently
permanent Vapour was very conﬁderable and re-
quired feveral Hours Expofure, under the above
related C:rcumﬁancts before this Contracion en-
firely ceafed,  After this Time, ic varied little in

Buﬂg
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Bulk while &anding in Water for a Day or two,
provided the Temperature and Weight of the At-
mofphere remained nearly in the [ame State,

It is worthy of Notice, that however hot the
inverted Phial of Vapour was at the Time of re-
moving it from the Pan; and however great the
Diminution of its Bulk would have been under
the above-related Circumftances, the greateft De-
gree of Contration of its Dimenfions might be
produced in the Space of a few Minutes, by tran{-
ferring it through a large Bulk of cold Water
from one Phial into another.

Buxton-Water, after being deprived of appa- -
rently permanent Vapour by Heat, in the Manner
above-defcribed, was quite clear, and a white
earthy Matter was found adhering to the Sides of
the Pan, Funnel, and Qutfideof the inverted Phials.

The invifible Subftance, by the abave Means
colle€ed, and contained in the inverted Phials,
was varied readily and evidently in its Bulk by
Preflure ; as appeared by merely immerfing in a
very deep Vefiel, as a Tub of Water, a Tube
filled with this Vapour to a certain Mark while
it ftood inverted with the End juft below the Sur-
face of Water. In Confequence of this Inmerfion,,
the Water was feen to rife within the Tube above
the Mark, or the Column of Vapour within the
Tube was fhortened, and might be reduced to its
formtr Dimenfions, when the Water was made to,

fall within the Tube to the Mark, by elevating it
LQy
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¢o its former Pofition, or fo that the open End of
it juft touched the Surface of the Water. Many
other Appearances fhewed the Variation of the
Dimenfions of this Subftance, to be according tq
the Degree of Preflure to which it was expofed ;
and the Bulk of it was as fenfibly altered by dif-
ferent Degrees of Heat.

Dedustion, ~The Subftance procured from Bux-
ton-Water by Heat in the above Experiment was
a Vapour ; becaufe it was ¢/aftic, and readily and
confiderably varied #n its Bulk, according to the
‘Temperature and Weight of the furrounding Me-
dium ; alfo becaufe it was #nvifible in a {mall
Quantity viewed together, whichisa pccuhar but
not effential Property of Vapour. From its re-
taining the State of Vapour in various Tempera-
tures of the Armofphere, it belongs to the Clafs
of permanent Vapours ; but concerning the Sort
“of Vapour we can only infer, that it is not Gas,
or any other Vapours which are readily, or at
all foluble in Water ; nor any of thofe that have
a Smell, as that permanent Vapour called Hepa-
tic Air. -

Exper. XIX. 1 propofed, in the next Place, to
“determine the Kind of permanent Vapour pro-
cured by the laft Experiment. |

To twe Meafures of this permanent Vapour,
were added one Mealure of nitrous Gas; whlch
being agitated in a white Flint Phial, immediately
produced a turbid Orange-coloured Appearance,

and
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and fa?-ne Degree of Heat, for a few Seconds;
the Mixture then became tranfparent, and was
fenfibly diminifhed in Bulk, After feveral Mix-
tures of this Sort, with different Parcels of per-
manent Vapour, had ftood two or three Days,
they were transferred into a Tube for meafuring
‘the Bulk of permanent Vapours. The three
Meafures were always found diminithed, but in
various Degrees; in fome Inftances meafuring
two Meafures and one-cighteenth, and in other
Cafes two Meafures and four-ninths; and again,
in fome Inftances two Meafures and a half,

- The greater Differences of Bulk happened with
different Parcels of permanent Vapour procured
at different Times, and after various Degrees and
Times of Expofure to Heat, but fmaller Dif-
ferences appeared in different Trials with the
.. {ame Parcel.

- One Meafure of nitrous Gas, was mixed with
two Meafures of common atmofpheric Air; which |
Mixture immediately, upon Agitation, was at-
tended with a turbid, Orange-coloured Appear-
ance, Heat and Tranfparency; and a {enfible
Diminution of Bulk, fucceeded in a few Seconds.
Several Mixtures of this Kind were made, and af-
ter they had ftood two or three Days, they mea-
fured from one Meafure and fix-ninths, to one.
Méafur; and eight-ninths,

i Ei;g.&tfd Wex Taper was {everal Times intro-
duced within a fix Ounce Jar, filled with various

s | Parcels
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Parcels of this permanent Vapour feparated from
Buxton-Water by boiling, by fliding Part of the
Mouth of this Veffel over the Edge of a Tub
quite full of Water, and returning it to its in-
‘verted Pofition over the Water the Moment the
Candle was placed within the Bottle ; the Flame
was, upon the Introduction of the Taper therein,
always inftantly extinguifhed.

The fame Wax-Light introduced into the Jar
juft mentioned filled with common Air, and 1n
the Manner above-related, burnt for the Space of
feveral Seconds before it was extinguifhed.

Thqfame Species of Quadrupeds lived diffe-
rent Spaces of Time, and with various Degrees
of Uneafinefs, in a certain Bulk of this perma-
nent Vapour of Buxton-Water, from the fame Par-
cel. They always lived a fborter Time than 1 an
equal Bulk of common Air, and always diminith-
-ed the Bulk of it by breathing and dying in it.
~ For a middle-fized vigorous Moufe, introduced
into a Receiver containing three and a balf
Ounces Meafure of this permanent Vapour, ftand-
ing inverted in Water of 50° of Heat, lived
without manifefting Signs of Uneafinefs thirty
Minutes ; it then began to fhew Symptoms of
Pain, 1ts Eyes began to protrude, and it died in
twenty Minutes further convulfed. In this
Quantity of common Air, under the above Cir-
.cumitances, I apprehend this Species of Animal
will live without Uneafinefs forty Minutes, or up-

wards,
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wards, in general. A Moufe; introduced a3
above-mentioned, within a Receiver containing
¥wo Qunce Meafures of this permanent Vapour of
the tepid Water of Buxton, on its firlt Introduc-
tion appeared to be in Pain, as its Refpiration
was quick and fhort, and its Eyes protruded ;
however, itlived thirteen Minutes, and then ex-
pired apparently in a paralytic State. Another
Moufe alfo introduced into two Qunce Meafures
of this permanent Vapour, as above-mentioned,
died, after living only feven Minutes, and during
this Time in Pain.

A Moufe will commonly live about twenty
Minutes-with tolerable Eale, in two Ounces and a
half Meafure of common Air of a temperate
Heat, and thirty or thirty-five Minutes before it
dies. '

This Experiment furnithed a decifive Proof,
that a great Part of the permanent Vapour detach-
ed by expoling Buxton-Water to Heat was Air;
for this permanent Vapour only combines with ni-
trous Gas, and produces a confiderable Diminu-
tion of the joint Bulk of thefe two Vapours mixt
together, accompanied with a turbid Appear-
ance and Heat during the A& of Combination ¢
And in this permanent Vapour only, can Animals
breathe, and by Refpiration diminifh its Bulk.
But only a Part of the permanent Vapour {epa-
rated from Buxton-Water by Heat is Air; be-
caufe the Diminution of Bulk, on Mixture with

| nitrous
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nitrous Gas was always much lgfs, fometimes very
confiderably lefs, than with an equal Bulk of
common Air, and becaufe it fupported animal
Life a fborter Time than an equal Bulk of com-
mon Afr. This permanent Vapour of Buxton-
Water extinguifbed Flame ; and as its Effets upon
nitrous Gas and animal Life demontitrate a Part
of it to be Air, and as Air mixt with only a finall
Portion of any other Species of permanent Va-
pour is unfic for fupporting Flame, its Effects
upon the lighted Wax Taper prove it to be a
Mixture of Air and jfome otber Vapour. The
Air in which a Candle has burnt out, will fupport
Refpiration nearly as long, and will diminifh
nearly as much with nitrous Gas, as Air of the fame
Parcel before the Extinction of Flame therein.

The various Degrees of Diminution with dif-
ferent Parcels of this permanent Vapour of Bux-
ton-Water and nitrous Gas fhew, that the Pre-
portion of Air to the other Vapour or Vapours is
various ; which Variety will be accounted for here-
afrer.

Exper. XX. Inorder to judge better concern-
ing the Effects of Buxton-Water, and to invefti=
gate further the Properties of the permanent Va-
pour procured by the two laft Experiments, I
fubjeted Matlock tepid petrifying Water, and alfo
feveral Spring-MWaters near Doncafter (that were
hard Waters, and rofe out of a Bed of Gravel,
and did not fur Vefitls confiderably on boiling

L like
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like Waters flowing from Lime-Stone Strata), to
Heat in the Tin-Pan above-mentioned, '

Thefe Spring-Waters, and the Matlock tepid
petrifying Water detached Papour with much the
fame Appearances as Buxton-Water in Experi-
ment X VIII.

The Tin-Panful of Matlock-Water afforded

three Ounces and a balf to four Ounces Meafure

of permanent Vapour, under fimilar Circum-
ftances of Preflure and Temperature, as thofe in
Experiment XVIIL.: And the Water, after being

thus deprived of its permanent Vapour, had its -

Tranfparency difturbed, and feparated a larger
Quantity of earthy Matrer than Buxton-Water;
by boiling, upon this Occafion. Five Panfuls
yielded twenty Ounces and rwo Drachms Mea-
fure of this permanent Vapour, in November
1781, at the Spring-Head.

EachTin-Panfulof theDoncafterSpring-Waters
feparated, in general, not more than zhree Qunces
and a balf Meafure of permanent Vapour, under
nearly equal Preflures and Heat of the Atmo-
fphere as thofe to which Matlock and Buxton-
Water were expofed, as aboverelated. The per-
manent Vapour of thefe Spring-Waters near Don-
cafter, was feparated at different Times in the
Months of November and December, 1781 ; and
lefs Earth was found adhering to the Veflels after
boiling them, than after boiling thofe of Buxton

and Matlock.
The
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The above permanent Vapours from Matlock=~
Wai:tr,, and the common Springs near Doncalfter,
had the {fame general Properties as thofe related of
the permanent Vapour of Buxton-Water, p. 232,
2335 2345 to which we add, that thefe permanent
Vapours were not diminifhed by Expofure to a
Quantity of cauftic Ley, and therefore we make
the fame Inference as that in p. 235.

We likewife obferve, that the jparkling Ap-
pearance of the Bubbles, during their Separation
from thefe Spring-Waters by Heat, is very diffe-
rent from the Appearance of the Particles of Gas
during its Separation from Water, which are very
dull, like Particles of Sand, and exceedingly
{mall, as defcribed p. 166, 167.

Alfo as the Diminution of Bulk was rather great-
¢r by Mixture of thefe permanent Vapours with
nitrous Gas, than by Mixture of common Air with
this Subftance(4); as Animals lived with Eafe, and
as long, or longer, on repeated T'rials of thefe per-
manent Vapours, thanincommon atmofpheric Air ;

() The turbid and Orange-coloured Appearance is molt
diftinétly obferved, by mixing the nitrous Gas and Air to-
gether in greenifh Phials. The turbid Appearance was
greater, and Orange Colour deeper, and of longer Dura-
tion, on mixing nitrous Gas with the permanent Vapour
procured fim the Doncafter Springs, than I obferved with
the Mixture of the permanent Vapour from Matlock, or
Buxton-Water. Whether this Difference denotes 'great:!..'
Purity, or depends upon fome other Cizcumftances, remains
-yet to be determined.

R and
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‘and as a Wax-Light burnt as long or rather longer
in Receivers of thefe permanent Vapours, than in
the {ame Receivers of Air of the Atmofphere, it

-was inferred, that Matlock tepid petrifying Springs,
and the Springs near Doncafter, examined upon this

“Occqfion, yield, by Expofure to Heat in the Manner
related, permanent Vapour, which is Air (¢) ra-

(¢) The Bifhop of Llandaff obferved, that Well-Water, Ri-
. ver, and Rain-Water, difcharge Air in about 60° of Heat of

Fahrenheit’s Thermometer : but that Matlock-Water, which
is 68° of the fame Thermometer, excepting in very hot Wea-
ther, does not feparate its Air vifibly.

Abbé Nollet found, that Water, which had been purged
of its Air by boiling, abforbed % of its Bulk. '

Dr. Hales procured, by Diftillation, from 54 cubic Inches
of Water, one cubic Inch of Air. -

Eller detached Air, which was - of the Bulk of the Wa- '#
ter from which it was procured. '

Dr. Prieftley procured 2 Ounce Meafure of Air from = .
.Pint of Pump-Water. _
. Abbé Fontana fays, Seine-Water, after being long boiled,

in 40 Days abforbed ;' of its Bulk of Air.

The Quantity of Air, that Water can abforb, depends
upon the Purity of it and the Air employed, and upon the
Weight and Temperature of the Atmofphere. i 4

Mr. De Luc fomewhere obferves, that Water retains Air
not feparable by Heat, or by removing the Preflure of the

. Atmofphere ; but by long Agitation /n wacus.

‘The Air of Springs, and of diftilled Water, has been found
;fre:q'l.lentl}r purer than atmofpheric Air. In 40 Days, Fontana
_-fays, Water abforbs % of its Bulk of common Air, and in

the fame Time ,%; of its Bulk of dephlogifticated Air,

1 I i‘-‘ﬂ"
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ther more pure than the Air of the Atmofphere; and
not like Buxton tepid Springs of 1wo or more Species
of permanent Vapour, viz. Air, and permanent
Vapour not refpirable 5 but which is not Gas, of

ermanent Vapour that has any Smell, as bepatic
%ﬁs.‘ and which is probably that Vapour fpoken
of p. 1£2, 153; concerning which we fhall make
a particular Enquiry hereafter.

Buxton-Water, p. 175, Experiment IT. formed
with Lime-Water a2 milky Mixture; and on ftand-
ing depofited a white Sediment; ‘as did Matlock
petrifying tepid Water; and the Springs near Don-~
cafter ; from which Waters permanent Vapour,
found to be chiefly or entirely Air, was detached
by Expofure to Heat, p. 238, 242. The Appear-
ances in Exper. II. being nearly the fame that arife
&n adding Lime-Water to diftilled Water impreg-
nated with Gas, are accounted for by fuppofing
thefe Spting-Waters contain Gas,which combines
with the Quicklime diffolved in Water, and forms
a tf}m':puund, calcareous Earth, that is firlt ful~
pended throughout, and then pr;cipitated in the
Formof Sediment from the Water; becaufe Quick-
lime and Gas have a ftronger Attration for eacl
- other, than for Water with which the former makes
Lime-Water, and with which the latter fofms aci-
{;Iulous Water. But Water naturally or artificially
impregnated with Gas, when expofed to even lefs
Degrees of Heat than th;fr: employed p. 232, 240,

- 2 S
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is generally deptived of this Vapour ( £), - There-
fore it is inferred, that the Gas in Buxton, Matlock,
and the common Springs examined, iseither {o com-
bined with the Water (in a Manner different from

(/) Dr. Hales, by Means of Heat, expelled both Gas and®
Air from Fountain-Waters ; althou gh he does not appear to
bave underftood the Diftinftions between thefe two Vapours.
He fays, ‘“ From two Quarts of Bath-Water Air, the Size of
half a Pea only, was feparated.”” The fame Event would
have happened with Buxton-Water, and the common Spring-
Waters 1 examined ; becaufe they do not, by Heat, feparate
Gas, but Air and permanent Vapour that is unfit for Re-
fpiration. *¢ Neither will all the latent Air which is, by
Heat, raifed out of feveral Waters be reforbed again, or lofe
#ts Elafhicity till after feveral Weeks ; as was the Cafe with
the Airs from the Ebfham and A&on-Waters. But as to
Pyrmont, Spaw, and Tunbridge-Waters, whence greater
Plenty of this elaftic Matter is raifed by Heat, it does not
continue fo permanently elaftic.”” The elaftic Matter {pokeé
of and reforbed fo readily is Gas, but that which is faid to be
more permanently elaftic was, probably, Air, or phlogifti-
cated Air.

Dr. Priefiley fays, < The Heat of boiling Water will expel
all the fixed Air, if a Phial containing the impregnated Wa-
ter be held in it; but it will often require about half an
Hour to do-it compleatly.” Exper. and Obferv. Vol. I,
P 3l; g2.

Mr. Cawalls, fee his Treatife on the Nature and Properties
6f Air and other permanently elaftic Fluids, fays, ¢ Springs
Water retains fixed Air more obltinately than Water artifici«
ally impregnated with ir, which is owing to fome earthy, or
metallic Particles; for Water impregnated with fixed Air
will efcapg in a few Hours, but this is not the Cafe with
common Water naturally impregnated with fixed Air.”

that
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that in artificial and many patural Combinations)
as not to be detached by Heat, or with fome
Subftance contained in the Water, forming theres
with 2 Compound incapable of Decompofition by
the Heat of boiling Water.

In profecuting then the Inveftigation of theper-
manentVapoursof Buxton-Water,the nextSubjects
of Enquiry that occurred were, to find the Quan-
tity of Gas that was probably co ntained therein;
and the Kind of Subjtance wwith which it was com=
bined, rogether with its Mode of Combination,

Previoufly to entering upon thefe Enquiries, I
thought it would be more fatisfactory to manifeft
by actual Experiment, that the Sediment of pre-
cipitated Matter, formed by adding Lime-Water
to the above Spring-Waters, was a Compound of
Gas and Quicklime,

Exper. XXI. 1 took four wide Glafs-Veflels,
called Sugar-Glafes, into one of which I poured
two Quarts of Buxton-Water ; into another, the
fame Quantity of Matlock-Water ; into the third,
the like Bulk of & common Spring-Water ; and
into the fourth, two Pints of diffilled Water fa-
surated with Gas. 'To each of thefe Veffels were
added three-fourths of a Pint of Lime-Water. A
milky Appearance enfued immediately in the above
three Spring-Waters, followed by the Formation '
of Clonds fufpended in various Parts, and after
ftanding twenty-four Hours, the Depofition of -a
white, loofe, and woolly Sediment took Place in a

R 3 clear
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clear colourlefs Fluid, nearly alike in all the thyee
Glaffes‘containing thefe Fluids. A curdy Ap-
Pearance or Cloyds happened in the diftilled Wa-
ter impregnated with Gas; but a Se;z’ifépﬂ; gra?—
dually fubfided to the Bottom, which was clofe,
even, and adhered firmly: to the Bottom of the
Veflel. The Water was decanted from each of
thefe Sediments, {o as to leave behind about one
Qunce of turbid white Fluid, that had nejther
Tafte nor Smell. ik
-Concentrated muriatic Acid-was poured Drop
by Drop upon this Sediment. - It excited an Ef-
fervefcence; during which 2 Vapour was detach-
ed that was Gas; for it was readily foluble in dif-
tilled Water,. to which it imparted an acidul_oﬁq
“Tafte, it precipitated Lime from Lime-Water,and
it was fpeedily united with canftic. Alkali, The
muriatic Acid united with thefe Sediments form-
ed €ompounds of,a bitter Tafte, like muriatic
Selenites, - Vitriolic Acid added to thefe Com-
pounds of muriatic Acid and Sediment, produced
a turbid white Mixture, which had the Smell of
muriatic Acid.
. "The foregoing Experiment, perhaps, deter-
mined, in a {ufficiently, fatisfattory Manner, that
the Sediment, formed after adding Lime-Water to
Buxton, Matlock, and common Spring-Water,
is @ Compouud arifing from the Union of the Gas of
thefe Springs with the Quicklime diffolved in Water.
The Precipitation formed by adding Lime-Wa-
- teg
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ter to Gas and diftilled Water was attended with
a different Appearance from that which happened
with Spring-Waters; which is a Particular wor« -
thy of Notice, and may be explained by the fub-
{fequent Experiments. :

Artigle of Enquiry. The Quantity of Gas in
the three above-mentioned Spring-Waters, it was
conceived, might be determined by afcertaining
the exa& Quantity of Lime-Water that {aturates
the Gas in each of the Springs, provided the
Quantity of Gas that will faturate a given Bulk
of Lime-Water be known. Or after precifely
faturating the Gas in- thefe Waters with Lime-
Water, and colletting the Sediment by afcer-
taining the Weight of the Compound of Gas and
Quicklime in each Water ; and then, by decom-
pofing this Compound, we learn the Quantity of
Gas it contains, which is the Quantity contained:
in a given Portion of Water. And the Quan-
tity of Lime-Water the Gas thus extricated will.
faturate, we fhould expett to be equal to that
added to faturate the Gas in the Spring-Water.

Exper. XXII. The Refult of a great Number
of Trials made with Buxton-Water faken frefa
from the Spring in the Winter and Summer Seafon
of the Year 1782; and with this Water after re-
maining in Bottles fome Time ; alfo with this Wa-
ter after being expofed to the open Air; mixed with
Lime-Water foon after, and alfo fome Time after
making; with different Sorts of @icklimé ufed

R 4 fhortly
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fhortly after the calcareous Farth, from which it
was produced, was decompofed by Heat, diffolv-
ed in hot and cold, hard and foft Spring- Waters,
inftruéted me, 1. That Mixtures compofed of
three Meafures, or a fmaller Quantity of this
Spring-Water, and one Meafure of Lime-Water,

after ftanding a fufficient Time in clofe Veffels

for the Sediment to fubfide, and pouring off the
Water from the Sediment, had its Tranfparency
difturbed, or became pearly-coloured or milky,
on the Addition of Gas. On the further Addi-
tion of Lime-Water it remained clear, but a
Cruft formed on the Surface of this Mixture by
ftanding. Syrup of Viokets, of various Parcels,
changed either a deep Grafs-green or yellowith
Green, in falling through this Mixture, into which
it was poured, or certainly was a deeper Green than
before. Upon Agitation, this Mixture was either a
deep Grafs or Yellow-green. Therefore it was
concluded, that one Meafure of Lime-Water was
more than fufficient to faturate the Gas contained
in three Meafures of Buxton-Water,

1I. Mixtures compofed of four Meafures of
Buxton-Water and oze Meafure of Lime-Water,
vnder the Circumftances above related, very ge-
nerally, but not always, made a fecond Precipi-
tation, on the Addition of Lime-Water ;—was
always perfetly tranfparent after mixing it with a

Portion of Gas ;—formed, very generally, a more

blue-coloured Mixture ' with Syrup of Violets,
than
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than the fame Syrup and Buxton-Water, but,
 fometimes, was greenifh like Buxton- Water and
this Syrup ;—therefore, the general Conclufion
made was, that the Gas contained in jfour Mea-
fures of Buxton-Water, 1s not {aturated by one
Meafure of Lime-Water,

III, Mixtures compofed of fever Meafures of
Buxton-Water and 7wo Meafures of Lime-Water,
after depofiting Sediment, in no Inftance either
formed a turbid Mixture on the Addition of
Lime-Water, or of Gas; and the Colour of Sy-
rup of Violets, as it lay at the Bottom of a Glafs
of this Mixture, was of a yellowifh Hue; but
when ftirred and mixed with it, had rather a
deeper caft of Green, than this Syrup mixed with
Buxton-Water. This Mixture, after being fepa-
rated from the Sediment, and ftanding expoled
in open Veflels to the Atmofphere, had either a
Ring of white earthy Matter formed round the -
Sides of the Glafs in Conta&t with the Surface
of the Fluid, or earthy Particles floated upon its
Surface ; and the fame Appearance was obferved
with fifteen Meafures of Buxton-Water and four -
Meafures of Lime-Water; but, with a greater
Proportion of this Spring-Water, as with four
Meafures of Buxton-Water and owe Meafure of
Lime-Water, the Mixture poured off from the
Sediment, was rarely even of a greenifth Hue with
Syrup uf‘iio]gts, and had no Depofition of earthy
Matter upon the Sides of the Veflel containing

ity
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it, or upon the Surface of the Fluid. . And with
a fmaller Quantity than feven Meafures of Bux-
Tt fusseatOn-Water to one Meafure of Lime-Water, the
— Fluid upon the Sediment, formed by this Mix-
ture, uniformly produced. a2 muddy Appearance,
on the Addition of Gas; and was of a vellowith
green, -or green when mixed with Syrup of Vi-
olets. i -

From the Refult here related it may be de-
duced, that the mof? exal? Proportion of Lime-Wa-
ter that faturates the Gas tn a certain Portion of
Buxton-Water, is twa Meafures or Parts of Lime-
Water 1o [feven Meafures or Parts of this tepid
Spring. . .

By the fame Means employed to. difcover the
exact Quantity of Lime-Water that would fatu-
rate the Gus in a certain Quantity of Buxton-Wa-
ter, 1t was found, that thirteen to fw{?‘fff}.;’_. Mgé-l
Jures of Matlock-Water contain a Quantity of Gas

7 which is_faturated by one Meafure of Lime-Water ;
M& and that two Meafures of a Fountain-Water near
Doncafter, contained a Quantity of Gas that was 16t
Jaturated by lefs than one Meafure, or balf of its

Bulk of Lime-Water. -

Thefe two laft Spring-Waters were examined
under the fame Circumftances as the Buxton-
Yater.

Several other common cold Springs and bard Wa-
;fri were examined, and found to contain Gas
which was faturated by swe Meafurg of Lime-

Water B
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Water added to from fve to jevel Meafures of
Spring-Water ;5 and the Gas contined in from:
three to four Meafures of {everal Eafd petrifying

Springs, was faturated by one Meaure of Lime-

2 SR |

, ﬁlthuugh the Quantity of Lime:Water that 1s

neceflary to faturate the Gas in a tertain Quan-

tity of Spring-Water, be not appareitly yvaried by

previous Expofure of the Spring-Water to the
Air, ',b}r keeping in clofe Veflels, and by the Sea-

fons or Times at which it is colleéteq, excepting,

perhaps, cold Springs, which are ncreafed by

Rain, and dimipithed by Drought; yet there

fometimes appeared a Difference of ibout half a

Meafure in the Quantity of Spring-Waters con-

taining Gas, required to faturate the_%icklimc

diffolved in one Meafure of Lime-Waer; which

Diﬁ:ertnce of Quantity, I was inclinec to afcribe

to the Difference that may naturally be expected
in the State of the Solution of Quictlime em-

ployed to combine with the Gas of theft Springs;

becaufe, when I had the Opportunity of examin-

ing feveral or all of the Springs above-entioned

at the fame Time, with the fame Parcel of Lime-

Water, the {fame Difference of Quantity o/ Spring~

Water extended in Pmpgrtiuﬁ to all >f them,
Lime-Water may, among other Differerces, con-

tain a greater Portion of Lime in a Stae of So-

lution in a certain Quantity of Water at (ne Time

ghan at another, owing to the Difference of the

%ICI{.-
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Quicklime difolved, the Water diffolving it,
Heat, Agitaton, &c. to which the Q_nckhmﬁ
was expofed diring Selution, accidental Precipi-
tation of Quicklime after Solution by combining
with the Gas of the Atmofphere &c.; and, con-
fidering the Variety liable to happen in the Con-
dition ‘of the Lime-Water, it would not be fur-
prizing if theQuantity of Solution of Quicklime
required to fiturate the Gas in a'certain Quantity
of Spring-Water, fhould be various ; although
the Quantities and Qualities of the Gas to be fa-
tu rated ‘be wmiformly the fame. -

" Moréover, it muft be remembered, that the
Pmp{}rtmn found, “which moft exactly faturates
the Gas~in the Sprmg-Waters inveftigated, was
the Refult of the Examinations of Mixtures of
Lime-Water and Spring-Waters, “that had not
been left to ftand more than'five or lix Days ; for
upon fome, if not all"Occafions ‘it happens, that
a Mixture, which ‘a'few Days after being madt;
does not 1o the Teft of Lime-Witer manifeft any
Portion «f Gas contained therein, 'on the con-
trary, even fhews by the Addition of Lime-Wa-
ter or Syup of Violets, a fuperabundant Portion
of Lime-Water, after ftanding two Months or
longer, ippears to contain Gas not faturated ;

* becaufe i turns milky on the Addition of Lime-
Water, «nd precipitates a frefh Portion of Sedi-

ment conpofed of Gas and Quicklime.
ke
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It appears upon eftimating thﬁQLlﬁﬂ'tifF of Gas
in Spring-Water, by the Quantiy of Lime-Wa-
ter neceflary to faturate it in a d{termmaff: Quan-
tity of Water, that Buxton-Watr contains ncar-
Iy half the Quantity only of ths permanent Va-
pour which is contained in ordimry Springs; and
that Matlock-Water and petrifyng Springs con-
tain rather more Gas than Buxton-Water. How
greatly, then, have Phyficians «ared in afcribing
the peculiar Efficacy of Buxtm and Matlock-
Waters to the Gas they contaih ! Further; that
Principle muft be exceedingly :rroneous, which
explains the pertrifying or inc'uftating Property
of Springs to the Solution of lcareous Earth in
Water by Gas; in Confequence of the Efcape of
which, Earth is faid to be dejofited upon Bodies
immerfed in fuch Springs, anl the Channels on
the Surface of the Earth in whch they flow, is in-
cruftated by the Depofition ofthis Earth,

From the above Refult ne Queftion arifes,
whether the moft ufual or man Quantity of Gas
in Springs, is not that whichis faturated by one-
third of its Bulk of Lime-W:ter ?

As the Attempt to eftimatethe Quantity of Gas
in aSpring-Water, by the Quantity of Lime-Water
required to {aturate this Vapoir in a given Portion -
of Spring-Water, has never yet, as far asI know,
been made ; and as that Mode of Eftimation may
furnith an eafier Method of afcertaining this
Point than the Application f Heat and Inftru-

ments,
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fhents, and maj,r(r'upply us with a Method in thof&
Cafes in which Cas cannot be detached by Heat ;
with the View of aflifting thofe who wifh to pro-
fecute this Subjet, I fhall relate

Some Of%waﬂfﬂm and Remarks on the Tefts em-
ployed to julge of the Saturation of Gas in
Water with Quicklime diffolved in Water,

In order to deermine whether the Mixture of
Spring-Water aid Solutions of Quicklirne cori-
tained fuperabuniant Lime-Water, a pretty large
Quantity of it ata Time, as a Pint Jar full, was
fubjected to the Teft of Gas.

After a great Number of Experiments, made
with all the Exaétiude that appeared poffible, I
muft confefs, that the Tefts employed are not
{ufficiently delicate for fhewing, either a finall
Quantity of fuperbundant Lime-Water, or a
fmall Portion of Gas which remains unfaturated,
in Mixtures of Lime-Water and a Spring-Water
containing Gas. Therefore, the Quantity of
Lime-Water here tated as the Proportion that
juft faturates the Cas in the Spring-Watersxtx-
amined, is only to be underftood as. the neareft
Approximation to tle Truthy upon this Occafion,
that can at prefent be obrained. For, I have
found, that diftilled or Snow-Water, combined
with a fmall Quancty of Gas, (which diftilled,
or Snow-Water, befae Gas was added, was found

to make a perfectly tranfparent Mixture with
i | Lime-
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Lime-Water) will not have its Tranfparency ap-
parently difturbed on the Addition of Lime-Wa-
ter, or form any Sediment, or Ring, on ftand-
ing: And, diftilled Water, which forms a blue
Mixture with Syrup of Violets, may have a fmall
Portion of Lime-Water added, and after fuch
Addition, will not have its Tranf{parency difturb-
ed by the Addition of Gas or leave a Ring upon
ftanding, nor change Syrup of Violets of a greenith
Hue. Alfo, the clear Fluid, poured off from the
Sediment, formed by Mixture of Lime-Water
and Gas, although it neither difcovers {uper-
abundant Lime-Water to the Teft of Gas, nor
Syrup of Violets, yet, by ftanding expofed ta the
Atmofphere, it generally either precipitates earthy
Matter upon its Surface, or a Ring of white earthy
Matter colles round the Glafs, which feems to
arife from a Portion of Quicklime not faturated,
(which 1s in too {mall a Proportion to be detefted
by Gas, or Syrup of Violets) abforbing Gas from
the Atmofphere ; and being in too fmall a Quan-
tity, and divided into too minute Particles, to
form Sediment, appears upon the Surface of the
Water.

The Syrup of Violets was a more uniform and
inftruéting Teft of the Quantity of Lime-Water
required to faturate the Gas of a certain Bulk of
Water than, confidering the delicate Nature of
the Colour of the blue Juice of Violet Flowers,
and the various Approaches it is liable to make

towards



LIgPE )

towards a State of Acidity by keeping, I expet-
ed. I obferved many Appearances which affifted
me much after I underftood their Conneétion with
the Gas or Quicklime diflolved in Water, but
1 fhall avoid relating particularly the various Phe-
nomena upon Mixture of Spring-Water and Wa-
ter containing Gas or Quicklime with this Sub-
ftance, on Account of their increafing too confi-
“derably the Bulk of this Work, I fhall, there-
fore, mention only a few of the Appearances on
mixing Syrup of Violets with Spring-Water, or
Mixture of Spring-Water and Lime-Water.

I muft firft obferve, that when I employed Sy-
rup of Violets to judge whether the Gas in Spring-
Water was faturated by Lime-Water, a Compa-
rifon was made at the fame Time between this
Mixture, the Spring-Water alone or without Lime-
Water, and between diftilled Water mixed with

the fame Syrup; and that the Syrup was poured |

upon four Times its Quantity of Water.

1. If a Mixture, corhpofed of Spring-Water
and fuch a Quantity of Lime-Water as was fup-
pofed nearly to faturate the Gas in the former,
after depofiting Sediment, was yellowifh Green,
the Spring-Water was lue or bluilh Green, and
diftilled Water was &l#e when mixt with this Sy-
~rup, the Mixture contained more Quicklime
than was neceffary to faturate the Gas ; for it be-

came milky on the Addition of Gas, and even
 tafted
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tafted of Lime-Water. ~ Such a Mixture alfo with
this Syrup, by franding twenty-four Hours, ge-
nerally changed to a brown Colour or yellowifh
brown, while the Spring-Water and this Syrup
remained &lue, and the diftilled Water and this
Syrup was changed to an almaft colourlefs Fluid.

o. If the clear Fluid from the Mixture of Lime-
Water and Spring-Water imparted 2 yellowifh Co-
Jour to the Syrup as it pafled through the Water,
“and as it lay at the Bottom of this Fluid where it
couched the Water, and on Agitation was Green
or Grafs-Green; and the Spring-Water alone form-
ed a blue Mixture, or a Mixture of a greenifh
Blue, and the diftilled Water with this Syrup was a
palifb Blue; in this Cafe, the Spring-Water con=
tained more Lime-Water than was neceflary to
{aturate its Gas, but the Superabundance of Lime-

‘“Water was lefs than in the former Cafe : For, al-
though it had its Tranfparency difturbed by the
Addition of Gas, and a flight Sediment was there-
by formed on ftanding, yet it fcarcely had a Tafte
of Lime-Water. This Mixture and Syrup gene-
rally became brownifh or colourlefsin about twen-
ty-four Hours.

3. If the clear Water poured off from the Sedi-
ment after mixing Spring-Water and Lime-Wa-
ter together was green when agitated with Syrup
of Violets, the Spring-Water was bluifb green or
blue, and the diftilled Water was &/ue with the
fame Syrup; as in this Cale, fometimes, there

S was
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was a pearly Colour onmixing this decanted Fluid
with Gas, after which on ftanding there was, now
and then, a {mall Quantity of Sediment, at other
Times no Sediment, but a white earthy Ring
round the Sides of the Glafs in Contaét with the
Surface: of Fluid, and again fometimes neither
Ring nor Sediment, and never in this Cafe any |,
Milkinefs or Difturbance in Tranfparency with
Lime-Water, I was affured there was a complete
Saturation of the Gasin the Water: But, it was
uncertain whether there was not more Lime-Water
than neceflary to faturate the Gas, although cer-
tain that the fuperfluous Lime-Water was in ex-
ceedingly fmall Quantity.

4. After pouring off the clear Fluid from a
Mixture with a fmaller Proportion of Lime-Wa-
ter to the Spring-Water, than any of the pre-
ceding Mixtures contained, it was found to make
a greenifb, or bluifb green Colowr with Syrup of
Violets exaétly like, or rather greener than, the
Spring-Water and this Syrup; and mixed with
Gas, and alfo with Lime-Water, neither had its
‘Tranfparency difturbed immediately, or on ftand-
ing depofited a Sediment. Excepting very rarely,
this Mixture which made a pale Blue or bluifh
Green with this Syrup, never depofited the leaft
Sediment after the Addition of Lime-Water,
Therefore "this Mixture was confidered as the
neareflt Appreoach to the exa& Point of Saturation.
that could be'difeavered,  ~ " 00
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5. Lhave fometimes obferved, that a Mixture
of Spring-Water, and a ftill fialler Proportion
of Lime-Water than in the laft Cafe, poured off
clear from the Sediment, with Syrup of Violets,
communicated a Tinge of a greenifh Colour as this
Syrup lay at the Bottom of the Mixture; but when
agitated, the Colour of the Fluid was a greenifh Blye,
orbluelike the Spring-Wateralone, and the diftilled
Water with this Syrup was pale Blue. In this Cafe,
there was in general no Difturbance in the Tranf-
parency of this Mixture on the Addition of Lime-
Water, or Gas, or Sediment after the Mixture of
thefe Subftances on ftanding; but, at other Times,
there was a flight Difturbance in the Tranfparen-
€y and ‘a Sediment, after the Addition of Lime-
Water. The Colour of the Syrup and this Mix-
ture difappeared fooner than the Colour with the
Spring-Water and this Syrup.

This Proportion of Lime-Water, either nearly
or compleatly faturated all the Gas in the Spring-
Water; it certainly was not more than fufficient
to faturate it. '

6. The Fluid poured off from a Mixture of
Spring-Water and a fmaller Proportion of Lime-
Water than in the laft Cafe, after depofiting Se-
diment, with Syrup of Violets produced a pa/e

?ﬁ& Colour, nearly as pale as this S}rmp with
diftilled Water; while the fame Syrup and the
Pring-Water, produced a greenifh or greenifh
lue Colour: And there was always, or at leaft, in

S 2 general,
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general, a fecond Precipitation and fmall Quan-
tity of Sediment depofited by the Addition of
a freth Portion of Lime-Water, and no Diflturb-
ance in the Clearnefs after the Mixture of Gas
with this decanted Fluid. The Syrup and this
Mixture, as well as the Syrup and diftilled Water,
generally {foon became nearly colourlefs; but this
Syrup and this Spring-Water was ftilla greenifh
Blue, or Blue after 12 or 24 Hours. g
It was eftimated that, upon this Occafion, thé
Water was deprived of perhaps three-fourths of
its Quantity of Gas. It appeared, that this Di-
minution of the Quantity of Gas and total Pri-
vation of this Subftance, had the above Effect ;
fo that it feems, as if Water partially or wholly
deprived of Gas by Lime-Water, had its Power-
of producing a greenifh Colour with Syrup of
Violets deftroyed, and like diftilled Water, pro-
duced therewith a pale blue Colour. s
*7. Spring-Water that produced only a bluifh
Colour, or greenifh Hue, with Syrup of Violets,
after boiling, formed a Mixtore that was of a
areen or greenith Colour, .as happened with Bux-
ton and Matlock-Waters. This is occafioned,.
moft probably, by the Water after boiling con-
taining a greater Proportion, orf being a more
concentrated Solution of calcareous Earth, that
like all other earthy Salts, changes Violets of  a.
g?éﬁnifh or green Colour; for it did not appé;i_i'f'
to!

L]
]
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¢ contain a lefs Quantity of Gas than before
boiling.

I am inclined to think, the Syrup of Violets it
2 more nice Criterion than Gas of Lime-Water,
of the exa& Point of Saturation of the Gas in
Spring-Water by Lime-Water; provided the
Mixture be made of this Syrup and the Spring-
Water, and alfo of diftilled Water, when the Mix-
ture of Spring-Water and Lime-Water is exa-
mined; and not only the Colour be attended to,
but alfo the Appearance or Difappearance, oOr
Changes of it on ftanding.

Having afcertained the Quantity of Lime-Wa-

ter that will moft exactly {aturate the Gas 1n
Buxton, Matlock, and in common Spring-Wa-
ter, p. 250, [ wext endeavoured to learn 1the
Quantity of Gas that will faturaie a certain Luan-
tity of Lime-Water.—See Subject of Enquiry, p.
247,
- Exper. XXIII. According to the Inference
from the laft Experiment, p. 250, the Quantity
of Gas required to faturate four Ounce Mea-
fures of Lime-Water, is the Quantity of Gas
contained in fourteen Meafures of Buxton-Water;
the Quantity of Gas in thirteen to fourteen Mea-
fures of Matlock-Water; and the Quantity of
Gas in double this Quantity of Lime-Water,
of Spring-Waters near Doncafter; and fo on of
the other Springs, mentioned p. 250, 251I.

S 3 The
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The Gas feparated from Chalk by vitriolic
Acid, after pafling through a wide Tube con-
taining fixed vegetable Alkali, was combined in
various Proportions, feveral Times, with the dif-
ferentSortsof Lime-Watermentioned P-247,248;
and the Refult was, that the clear Fluid decanted,
after uniting four Meafures of this Gas, expofed
to the Heat of ¢8° to 64°, and under the mean
Preflure of the Atmofphere, with nine Meafures
of Lime-Water, remained perfeitly tranfparent
after combining a freth Portion of this Gas, and
neither formed a white earthy Ring round the
Sides of the Veffel in Conta@ with the Surface
of the Fluid, nor any Sediment on {tanding ; con-
fequently, that four Meafures of this Gas, of the
Denfity above-mentioned, completely faturates nine
Meafures of Lime-Water.

As the clear Fluid poured off, after combining
one Meafure of this Gas, under the above-men-
tioned Circumftances of Preffure and Heat, with
#wo Meafures of Lime-Water, on the Addition
of more Lime-Water became fomewhat pearly-
coloured, and on ftanding, depofited a very fmall
Quantity of Sediment, or had a Ring of earthy
Matter round the Sides of the Glafs in Contact
with the Surface of the Fluid; it may be inferred,
that this Proportion of Lime-Water was fuper-
faturated by one Meafure of Gas. e

Moreover, as the clear Fluid decanted, after
uniting five Meafures of Lime-Water with twe

Meafures
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Meafures of Gas, under the fame Prefflure and
of the Temperature above-mentioned, became
lefs tranfparent, or rather pearly-coloured, on the
Addition of a Portion of Gas, and was clear after
adding Lime-Water, it may be concluded, that
this Quantity of Lime-Water is not faturated by
ttwo Meafures of Gas,

Hence it was found, that the neareft Approach
to the Point of Saturation of a given Bulk of
Lime-Water by Gas, was nine Meafures of Lime-
Water combined with four Meafures of Gays ; heated,
to from 58° to 64°, and fubjeCed to the mean
Preflure of the Atmofphere ; and, confequently,
as the Gas in feven Pints of Buxton-Water is
faturated by swo Pints of Lime-Water, #his Quan-
tity of Buxton-Water contains &, or about 35 of a
Ruart Meafure of Gas ; or, about one Qunce Meafure
of Gas is contained in eight Qunce Meafures of this
tepid Spring.

On the fame Grounds it was concluded, that
Matlock-Water contains the fame Quantity, or ra-
ther more Gas than Buxton-Water ; and, that two
Pints of Spring-Water, near Doncafter, contain about

 Jever Quuce Meafures of Gas. Thefe Meafures of
Gas are {uppofed afcertained, when fubjeéted to
the mean Preffure of the Atmofphere, and ex-
pofed to a Temperature of 58° to 64°.

This Conclufion, refpe@ting the Quantity of

~ Gas in thefe Spring-Waters, is likewife founded
Qn the Suﬂppm:dit*i:c:-fr:g,l that the Gas is in 2he Jame
3 4  rate
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~State naturally combined with thefe Waters, as
that which is feparated by Art, in the Manner
above-mentioned, from calcareous Farth ; and,
that this Vapour extricated from Chalk, &c. is
uniformly in the fame State as to Degree of Con-
centration or Purity.

If, upon a Repetition of this Experiment, the
Refult thould be different from that here related,
which, from the Tefts employed, to judge of
the Saturation of Lime-Water with Gas not be-
ing fufficiently delicate, from the different Quali-
ties of the Lime-Water, and the probable Dif-
ference in the State of the Gas, I apprehend, 1s
very likely to be the Cafe: flill, the relative
Quantities of the Gas here ftated, in the Waters’
examined, may be accurate; and unlefs the Efti-
mate be very erroncous indeed of the Quantity,
the practical Conclufion will be the fame as that
we fhould draw from this fuppofed Faét; namely,
that the tepid Waters of Buxton have no peculiar
Efficacy dependent upon the Gas they contain, whe-
ther the Quantity of it be as cbove affigned, or twice,
or three Times that Quantity. .

1 proceeded in the next Place, to enable my-
felf to judge more farisfactorily of the Quantity of
the Gas in Buxton, Matlock, and the Spring-Wa-
ters near Doncafter, &y combining the Gas con-
tained therein, with Quicklime diffelved in Water,
ond colleGing this Compound agreeable to the En-
quiry propyfed p. 247

: Exper..
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Exper. XX1V. To the following Kinds and
Quantities of frefh drawn Spring-Water, in large
and glazed deep earthen Veffels, were added the

Quantities of Lime-Water below-mentioned.
" Immediately upon pouring the Lime-Water up=
on the Spring-Water'a Milking/s enfued ; in 25
or 30 Minu.es, the Mixture was like Mqﬁ: of
Curds [ufpended in Abundance uniformly throughout
a watery Fluid; on ftanding longer, larger curdy
Malffes or Clouds colletted, fome of which were
feen floating upon the Surface of the Mixrure;
others were fufpended irregularly, in various Parts
of a Fluid as tranfparent as the Spring-Water
itfelf; and fome were depofited, in Form of a
curdy white Sediment. 'To the ragged Edges of
thefe curdy Maffes, Bubbles of Vapour were feen
adhering, by Means of which, they were partly,
if not entirely, fufpended, and affumed the varl-
_ous Shapes of Clouds ; for when, by a warm Ex-
pofure, thefe Bubbles were made to detach them-
felves from the precipitated curdy Maffes, and
rife to the Surface of the Mixture, where they
formed Clufters or Rings of Beads of Vapour,
they were obferved to fall towards, or to the Bot-
tom of the Veflel. Sometimes in a warm Situ-
ation, the precipitated- Matter was fufpended in
the Form of Ropes hanging from the Surface of
the Fluid, where they had thefe Bubbles adher-
ing to their Terminations; and fometimes, the
Sediment
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Sediment rofe from the Bottom of the Veflel, in
Strings or ropy Mafles, to fome Height in the
Fluid, with Bubbles adhering to their Sides and
Tops.

After ftanding four, five, or fixDays, the Whole
of the precipitated Matter was depofited ar the Bot-
tom of the Veffel, fnrming a light woolly Sed;-
ment.  ‘The clear Fluid was then poured off, {o
as to leave behind a Pint or a Quart of Milk-like
Fluid, that was put into finall Jars; and after it
had ftood fome Days in covered Veflels effectu-
ally excluded from the Atmofphere, that the Se-
diment might be depofited, the clear watery
Fluid was decanted, and left a few Ounces of
white, thick, and Cream-Iike Fluid, which was
c¢vaporated flowly to Drynefs. This dried Se-
diment was white, friable, light, perfeitly fmgoth,
and infipid ; it weighed as follows,

The dried Sediment, procured by
adding fix Wine-Pints of Lime-Wa. Dwt. Gr,
ter to 21 Wine Pints of Buxton-Wa- 430 Bl
ter, weighed — —_

— from {even
Pints of Lime-Water and 24 % Wine-g I
- Pints of Buston-Water ~ —

| The Gas was exaétly JSaturated in thefe two laf
Mixtures, there being three and a half Meafures
of the tepid Water of Buxton to one Meafure af
Lime-Water,

from
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- from fﬂVﬂn} Dwt. Gr,

Pints of' Lime-Water and 21 Wine- 4.
Pints of Buxton-Water, weighed
Ditto — 4o 1 A9,
In the two f'uremmcr Inftances, the Gas of the
Buxton-Water was not fuficient to faturate the
Lime-Water added ; but in the following ones,
the Gas of this Water was more than fufficient tQ
faturate the Lime-Water added.
Twenty-eight Pints of Buxton-%
4

Waterandfeven Wine-Pintsof Lime- 14.

Water }rle]ded — —_

Twenty-four Wine-Pints of this
Spring-Water and fix Wine Pints ﬂf} 4

Lime-Water afforded —_—

And 27 Pints of this tE‘Pld Spring
and five and a half Pints of Lzme-} 5
Water, gave of Sediment  —

Ditto {fecond T'rial aff'ordcd of Sea}
diment - —_ :

‘Twenty - four Wine - Pints of a
Pump-Water, that required 12 Wine-(C 6
Pints of Lime-Water to faturatc 1ts
Gas, depnhted of Sediment

Ditto fecond Tnal —

Ditto l:h:rd frial —_

The fame Quantity of this Pump }

10,

10,

o &
o

Water and fix Wlnﬂ-—Pmts of Lime-

Water, yielded of Sediment )
~ Ditto fecond Ttial —_— 5 12,
' I TN Twenty
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Twenty - eight Wine- Pints  of ) Dwt. Gr.
Pump-Water and eight Pints or.’g 8 e6.
Lime-Water, rendered of Sediment

Obfervations. 1. As the Precipitation made
by Mixture of Spring-Water with Lime-Water,
is the Gas of the Spring-Water combined with the
Quicklime diffolved in Water; when Lime-Wa-
ter is added to any Fountain-Water exaéily to fa-
turate this Gas contained therein; the Sediment
collected we confider to be' the Whole of this
Gas in the Water combined with the Whole of
the Quicklime; and which, for aught we know,
thould always &e the fame in Quantity in the fame
Water ; provided the Water, from which it 1s
precipitated, require the fame Quantity of Lime-
Water to {aturate the Gas: And in this Refpedt,
the Refult of the preceding Experiment does not,
appear to differ confiderably, in gencral, from
what might be expected from this Theory.

Moreover, the Quantity of Sediment fhould
be the fame in different Spring-Wagers, where the
{ame Quantity of Lime-Water 1s faturated with
Gas contained in them ; which, upon Trial, is
not the Fa&; for the Sediment procured from the
Gas of 21 Pints of Buxton-Water exactly fatu-
rated by fix Pints of Lime-Water, was 4 Dwt.
3 Grs. and the Gas exaétly faturated by 12 Pints
of Lime-Water added to 24 Pints of Pump-Wa-
ter, was 6 Dwt. 10 Grs. or by 6 Pints of Lime-
Water added to 12 Pints of Pump-Water, was

3 Dwt. 3. Grs,
2. Aftex
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o. After afcertaining the Weight of Sédimernty
pracured by exactly {aturating the Gas in a.cer-
tain Quantity of Water, we fhould expeét, that
the Weight of Sediment might readily be inferredy
when a finaller Quantity of Lime- Water is added to.
the Spring-Water than 15 Jufficient to [faturaté the
Gas it contains.  For Inftance, if only -half the
Quantity of Lime-Water be added,- that s re-
quifite to faturate the Gas of 2. ¢ertain Quantity
of Water, the Weight of Sediment fhould be half
of that Sediment produced by completely fatu-
rating the Gas,:in this Quantity of Fountain=Wa-
ter. But this does not appear to have been ‘the:
Event of the Experiment, for the Sediment af-
forded by 24 Pints of Pump-Water, and 12
Pints of Lime-Water weighed 6 Dwt.~ 10
Grains; and that afforded by 24 Pints of the fame.
Pump-Water and 6 Pints of Lime-Water
weighed § Dwt. 4 Grains, inftead of 3 Dwt. §
Grains only, as might have been expected from:
this Theory. And, '

3. If to a certain Quantity of Spring-Water, 4
greater Quantity of Lime-Water be added, than is’
neceffary to [aturate the Gas diffolved therein, the
Weight of Sediment fhould be the fame, accord-
ing to the Principle of Reafoning employed upon
this Occafion, as that when the Gas of the Water
is precifely faturated by Lime-Water ; and the
Event of two Trials demonftrated this to be the
Fa& : For this Gas in 21 Pints of Buxton-Water, -

- was
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was exaltly faturated by fix Pints of Lirnc-W'ﬂter,
and afforded the fame, or nearly the fame Weight
of Sediment, as this Quantity of Buxtﬂn~Watr:r,
and feven Pints of LEmé-Water; or, as with one
Pint more Lime-Water than was neceflary to
combine with the whole of this permanent Vapour
of this Quantity of Buxton-Water.,

Therefore it does not appear, that we can eftinate

the Quantity of Gas in certain Quantity of Water)

by the Weight of ithe Ssdimens produced by the Com-
bination of this Gas wirp Quicklinie, or merely by the
Ruantity of  Lime-1 ater réquirved to faturate this
Subfiance. - 03

This Expcrim'ﬂnt, however, affords another
Proof of the Error in the Opinion of Phyficians'

v general, that Buxton-Wates contains a greater

Quantity of Gas than s ufvally found in Spring-"

Waters.

We are unable’ to account for the Difference
between the Fad upon Trial in thig Experiment,
and the Refult to be expected according to Prin-
ciple; by any Prﬁperries of Subftances yet known.

We may conjecture, that Gas combines with Quick-

lime and forms different Subftances therewith :
each of which are depofited in Sediment from
Mixtures of Lime-Water and Spring-Water. A

certain Quantity of Gas'may ¢ombine with Line-?

Water added in Quantity fufficieiit to faturate the

whole of this Vapour in the Water to which it is

added, and form a Subftance different from that
' produced

=
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produced when added in Quantity not {ufficient
for this Purpofe; and therefore, in the latter Cafe,
the Weight of the Sediment is greater than might
be expelted from the Weight of the Sediment
when the Gas in the fame Spring-Water is fatu-
rated. Perhaps, alfo the Compound of Gas and
Quicklime forming the Sediment when this per-
manent Vapour of the Spring-Water is fully fa-
turated by Lime-Water, is more {oluble in Water,
than the Sediment formed by adding Lime-Water
in Quantity not fufficient to combine with the
whole of the Gas in Spring-Water; by which
Means, the Weight of the Matter depofited is
greater in the latter Cafe than might be expetted,
from the Weight of the Sediment in the former.
A Decompofition of thefe Sediments, and Mea-
furement of the Gas feparated from them, might
throw further Light on this Subject, and either
verify, or fhew the Falfechood of the above Con-
Jectures. . We fhould expect the Gas detached
 from thefe Compounds, would faturate as much.
Lime-Water as that added to faturate the Gas in
the Spring-Water and the Bulk of it to be four-
ninths of a Pint Meafure, fee Page 263, for eyery
Pint of Lime-Water faturated by the Gas of the
Spring-Waters, |
Suppofing the Gas in the above Sediments to
be in the fame Quantity in all, and that Quantity
to be three-eighths of their Weight, then the
Weight of this Subftance in the Sediments form-

ed
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ed by precifely faturating the Gas in 21 Pintsof
Buxton-Water will be about 36 Grains; p. 266:
the Bulk of which, under a mean Preflure; and fub-
jeét to a temperate Heat, will be, perhaps, about
one=third lefs than the Bulk of an equal Weight of
Air, under the fame Preffure and of the fame
Heat; or about 24 Ounce Meafures inftead of
42 Ounce Meafuers; according to a former Cal=
culation, {ee p. 263 ; and the Quantity of Quick-
lime in fix Pints of Iime-Water thus faturated, 1s
6o Grains, or 1o Grains of Quicklime in a Pint
of Lime-Water is faturated by about fix Grains,
or about four Ounce Meafures of Gas. And by
the fame Method of Deduétion, 24 Wine Pints
of Pump-Water, p 263, containabouty2 Grains.
of Gas, or three Pints Meafure of this Vapour,
inftead of 84 Ounce Meafures, according to the
Calculation, p. 263.

The following Experiment was made before that
laft related, but not being performed with the
fame Exactitude, the Inferences to be' drawn from
it are not to be confidered as fo well founded.

Exper. XXV. The Gas of the three following:
Spring-Waters, was combined with the Quicklime
diffiolved in Lime-Water; and this Compound
collected in Form of Sediment, with fucha Quan-
tity of Water as to make it of the Confiftence of
Cream.

This Sediment was put into a Retort that held

about 12 Ounce Meafures, and through a fimall
Hole
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Hole in the Shoulder of this Veflel was poured
gradually vitriolic Acid, till the Effervelcence
excited by this Acid entirely ceafed ; immediate-
ly after pouring in the Acid, the Hole 1in the
Shoulder of the Retort was ftopped with the Fin-
ger, and the permanent Vapour f{eparated was
received in a Jar filled with Water faturated with
Gas, held inverted over the Mouth of the Retort
in a large Bafon of Water faturated alfo with Gas ;
in which Jar the permanent Vapour was meafured,
after Expofure to the mean Heat and Preffure of
the Atmofphere.

1. The Sediment depofited, after adding five
Pints of Lime-Water to 20 Pints of Buxton-
Woater, afforded, on two Trials, about 28 Ounce
Meafures of permanent Vapour, which combined
wholly (excepting a few Drachms of Air,) with
Water, and formed acidulous Water; which Va-
pour formed calcareous Earth when joined with
Quicklime, and mild Alkali when united with
cauftic Alkali, and which therefore was Gas.

2. The Sediment depofited, after adding fix
Pints of Lime-Water to 20 Pints of Buxton-
Water, feparated 28 Ounce Meafures of Gas
upon one Occalion; and on two Repetitions, 26
Ounce Meafures of this permanent Vapour each
Time.

3. The Matter precipitated by mixing 12 Pints
of Pump-Water with fix Pints of Lime-Water,
which precifely faturated the Gas of this Water,

T detached



[ 274 ]

detached 19 Ounce Meafures of Gas, The Se-
diment from 20 Pints of this Pump-Water and
‘10 Pints of Lime-Water, detached 28 Ounce
Meafures of Gas. And the Sediment from 52
Ounce Meafures of this Pump-Water and 14
Ounces of Lime-Water, rendered f{ix Qunce
Meafures of this permanent Vapour.

4. The Compound of Gas and Quicklime,
formed by mixing 15 Pints of Matlock-Water
with four Pints of Lime-Water, detached, by
Computation, 12 Ounce Meafures of Gas.

Gas from each of the above Sediments, was
combined with the Quicklime in Lime-Water of
the fame Parcel as that employed to precipitate
this permanent Vapour from the Spring-Waters;
and it appeared, that it required nine to ten Mea-
fures of this Lime-Water to exaltly faturate

four Meafures of this permanent Vapour, or about
a Pint of Lime-Water was nearly {aturated by fix

and a half to feven Ounce Meafures of this Sub-

ftance under the mean Preffure, and expofed to
a temperate Heat of the Atmofphere.
Qbfervations. It was inferred, Page 263, that
the Quicklime of a Pint of Lime-Water was
faturated by feven Ounce Meafures of Gas con-
tained in Spring-Water, becaufe this Quantity of
this Vapour, of a temperate Heat, faturated the
Quicklime diffolved in a Pint of Lime-Water.
It was eftimated, Page 272, that 21 Pints of
Buxton-Water contained 24 Ounce Meafures of
| Gas,
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Gas, when faturated by fix Pints of Lime-Wa-
ter; and that a Pint of Lime-Water; thus fatu-
rated with the Gas of Buxton-Water, yielded,
according to this Method of Eftimation, four
Ounce Meafures of this Vapour ;~—that 24 Pints
of Pump-Water, which had its Gas faturated by
12 Pints of Lime-Water, rendered 48 Ounce
Meafures of this permanent Vapour, or each
Pint of Lime-Water fo faturated, contained,
upon this Ground of Reafoning, four Ounces
Meafure of this permanent Vapour; becaufe,
21 Pints of Buxton-Watér contained about 36
Grains Weight of ‘Gas; and 24 Pints of Pump-
Water afforded 72 Grains Weight of this Sub-
ftance ; and it appeared, that no Eftimate can be
made from the Weight of the Sediment, when the
Gas of the Spring-Water to which Lime-Water
1s added, is only partially faturated (p. 268—273).
- The LRuality of the Gas precipitated from the
above Sediment was not different, in Degtee of
Concentration, or in Purity; from that employed
to faturate the Quicklime in Lime-Water; be-
caufe it required the fame, or nearly the fame
Quantity of the Gas of this Sediment, as of Gas
‘of Chalk, to faturate a certain Qi_.:aﬁtity of Lime-
‘Water. :
As the Gas precipitated from the Spring-Wa-
ters, and the Lime feparated from the Lime-Wa-
ter, which are contained in the Sediment, is the
While of the Lime diffolved in Lime-Water
. T2 added,
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added, combined with the Gas of the Water, we
fhould expect that this Gas, when precipitated
from the Sediment, would faturate the fame
Quantity of Lime-Water as that added to fatu-
rate the Gas in the Water; but as it was not in
fufficient Quantity for this Purpofe when the Gas
was completely faturated in the Spring-Water, a
Part of the Compound of Quicklime and this
permanent Vapour was wanting in the Sediment,
and probably was diffolved in the Water, as con-
jectured p. 271.

In the foregoing Experiment, the Quicklime
diffolved in each Pint of Lime-Water, faturated
with the Gas contained in Buston-Water, afford-
ed, by Admeafurement, from four Ounces and
three Quarters to five Ounces and three Quarters.
Meafure of this permanent Vapour; and the
Quicklime diffolved in each Pint of Lime-Water,
{aturated with the Gas of Pump-Water, yielded
about three Qunce Meafures of Gas, when this
Subftance in this Water was entirely or nearly fa-
turated: buttheSedimentformedbyadding Lime-
Water to combine with a Part of the Gas only of
this Water, afforded after the Rate of feven Ounce
Meafures of Gas from each Pint of Lime-Water
{aturated. This Refult renders the Conjeture:
(p. 270, 271) more probable.

The Sediment procured by combining Quick-
lime with the Gas of Matlock-W ater, when thisi}
Water was nearly faturated, yielded abour three:

: Qunce!




- 2q2Y. ]
Ounce Meafures of this permanent Vapour from
the Quicklimediffolved in each Pint of Lime-Wa-
ter, and then faturated by the Gas of this Water.

It appears then, that the only Method by which
we can afcertain with any tolerable Exactitude, the
Quantity of Gas in Spring-Water is, 20 learn the
Quantity of Lime-Water that will precifely faturate
this permanent Vapour in a certain Lyantity of Wa-
- ters and as the Gas in the Water is of tbe fame
Kind as that feparated by Art from calcareous
Earths, {ee p. 274,275, the Quantity of Gas required
2o faturate a Quantity of Lime-I ater equal to that
Jaturated by Gas in a certain Quantity of Spring-
Wtery is the Quantily of this permanent Vapour
contained in that Quantily of Spring-Water.

In this Way we afcertained the Quantity of
Gas in Buxton, Matlock, and feveral common
Spring-Waters, p. 250, 251. 263, whence many
practical Inferences in Phyfick, and the Princi-
ples upon which are explained fome Phenomena
in natural Hiftory, will be found erroneous.

Having completed the Inveftigation of the
Ruantity of Gas in Spring-Waters, propofed
P- 245, I proceeded to inform myfelf, in whas
Manner, and with what Subfance, the Gas Shewn
0 be contained in them, P. 246, is combined; and
which apparently could not be feparated by the
boiling Heat of Water, applied for feveral Hours,

Pr 231. 239, 242,

s I made
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I made the three following Experiments, to
determine decifively, whether any Gas was fepa-

rated from Buxton-Water by the I-It:at of boiling

Water.,

Buxton-Water that bad been fubjected to a confider-

aﬁe’e Degree of Heat and bad ffpamred permanent Va-
pour (fee Exper. XVIIL p. 231); and to Mat-
lock tepid Waier, and common Spring-Water, which |
had been expoled to Heat, and detached Air ; (fee

Exper XX. p. 239); with which the:,r formed

turbid Mixtures, with nearly the fame Appeara‘
ances as before being heated, excepting, that 5
no Jparkling and apparently aerial Bubbles were
feen, when in a warm Expofure, as happanﬁdf
with Sprmcr-Waters that had not been expofed.

to Heat, as related Exper. XXIV. p. 265.
Thefe turbid Appearances arofe from the fame

Caufe, viz. the Gas contained in thefe WatErs, '

which permancnt Vapaur, requ:rcd the fame
Quantity of Lime-Water to faturate it that it re-
qmred to faturate this Vapt}ur in unbmlf:d Water.

" As the Waters bere examined, regmmf as great
g Quantity of Lime-Water to [aturate the Gas con-
tained in them after boiling as before Expofure 1o

Heat ; and as it has been fhewn, Exper. XVIII,

XIX, and XX. that the permanent Vapour Jepa~
vated did not contain any Gas, this Experiment

may be m;f dered 10 e dec f fve, that Ibg,fe Waters

dg:-.

%
.

. =

Exper. XXVI. Various Quantities of Lime-
Water were added to a certain Quantity of the
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do not part with their pfrma?zfnf- Vapour &y a boil-
eng Heaf.

Exper. XXVII. A large Quantity of Lime-
Water was made of Buxton-Water, of Matlock-
Water, and of the cold Springs near Doncafier,
immediately after taking them from the Spring,
and preferved in a cool Situation, in Veflels glofed
from the Air till employed.

Several Tin-Pans full of Solutions of Quick-
lime in thefe Spring-Waters, were expofed to
Heat, in order to {feparate Air, or any other per-
manent Vapour, in the Manner defcribed p. 231,
232 ; by which Means, permarent Vapour was
feparated with precifely the fame Appearances,
as related during its Separation from Buxton-
‘Water and other Springs, p.232to 235 and 240,
and in the fame Quantity, and of the fame Qua-
lity, fee p. 232 to 235, and 241. '

The Gas in the three above-mentioned Spring-
Waters, was in one Parcel of each, precifely fatu-
rated with Lime-Water (p. 249, 250) made with
the fame Spring-Water to which it was added ; in
a fecond Parcel, it was more than faturated ; and
ina third Parcel, it was aot faturated by this So-
lution of Quicklime. _

The clear Fluids were decanted from the Sedi-
ment depolited in thefe Mixtures, and expofed
to Heat in the Tin-Pan juft mentioned, ufed for
colleéting permanent Vapour: they all detached
¢he fame Kind and Quantity of permanent Vapours, .

T oa and
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and with #he fame Appearances, as the Iime-Wa-
ters above-mentioned, made of thefe Waters.

This Experiment affords another Proof, that
Buxton, Matlock, and common Spring-Waters, by
Means of a boiling Heat, in Exper. XVIII. and XX.
did not feparate Gas ; for in this Experiment, thefe
Waters detached peymanent Vapour, of the fame
Kind, and as copioufly without as with their natu-
ral Portion of Gas. '

Moreover, the /parkling Appearance taking Place
upon heating Water deprived of Gas, as well as

in Water in its natural State, is a convincing Ar- =

gument, that this Phenomenon does not depend
upon Gas. This Appearance of Air-Bubbles, has
been frequently falfely afcribed to Gas; but the
Particles of this Vapour do not fparkle, or are
not fo brilliant as Air, but dull, fmall, and fandy-
like, as before obferved, p. 241,

Exper. XXVIII. Two Quarts of Buxton-Wa-
ter in a Retort, that was capable of holding three
Quarts, were diftilled with a gentle Heat into a
Receiver containing one Quart of Lime-Water.
'The Receiver was luted ¢/gfely to the Retort.  As
the Water evaporated, the Sides of "the Retort ap-
-peared covered with a feemingly earthy Matter,
in fmall Quantity. ‘T'he Lime-Water in the Re-
ceiver had a thin Cruft formed upon its Surface,
before any evaporated Water was condenfed, or
any Bubbles had burlt upon the Surface of the
Water in the Retort ; and it was very little or not

at
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at all increafed in Thicknefs, after the Conden{a~
tion began. In the Courfe of the Diftillation,
which was continued till about eight Ounces only
remained in the Retort, the Water in the Re-
ceiver became rather furbid; which appeared to
be occafioned by the Cruft formed upon the Sur-
face of the Lime-Water, before, and in the Be-
oinning of the Diftillation, mixing with the Lime-
Water and condenfed Water. By ftanding, a
fmall Quantity of white Sediment was depofited in
the Receiver.

Rain-Water, that only contained an exceeding-
ly fmall Quantity of Gas, in the {fame Quantity,
and in the fame Manner as above-defcribed, was
diftilled. Exatly the fame Appearances in the Re-
ceiver containing the Lime- Water took Place, but a
Smaller Quantity of earthy Matter was depofited
upon the Sides of the Retort.

The eight Ounces of Buxton-1ater remaining
in the Retort was tolerably c/ear ; and required
as much, or rather more Lime-W ater to faturate its
Gas, than before a Quart of it was diminifhed to
this Quantity by Diftillation. The Rain-Water
remaining after the above Quantity was diftilled
after Mixture with Lime-Water, depofited in
the fame Manner as before Expofure to Heat, a
very {mall Quantity of white Sediment,

I have feveral Times diftilled Buxton, Matlock,
and the Spring-Waters near Doncafter, but never
found that thefe Waters diftilled formed turbid

Mixtures
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Mixtures with Lime-Water, or that they depo-
fited Sediment on ftanding, as before Eyv aporation,
after the Addition of Lime-Water; but they /part-
led on being heated, and appeared to be facurated
with Air. They all incrufted the Retort with
. earthy Matter as the Water evaporated.
Olfervation. In this Experiment we fhould ex-
pedt to {ee the Lime-Water in the Retort become
milky foon after the Evaporation, if the Waters
feparated Gas by Heart; but it does not appear,
that the Cruft and fubfequent turbid Appearance
in this Experiment, were occafioned by this Sub-
ftance extricated from the Water in the Retort,
but merely from Gas contained in the Air within
the Veflels in which the Experiment was perform-
- ed; for the fame Appearance occurred during the
Diftillation of Rain-Water, that was previoufly
found to contain an exceedingly fmall Portion of
Gas, and which remained in the Water not eva-
porated in the fame Quantity as before Expofure
to Fleat. :
Farther, confidering the ready and copious Ab-
forption of Gas by Water, we fhould naturally
expect to find diftilled Spring-Waters that con-
" tain it, fuch as thofe examined in this Experi-
ment, to be impregnated with this permanent
- Vapour; but, I hdve never yet found diftilled
Water of the above Springs, or any other com-
@un Springs, to become turbid by adding Lime-
Water, or to form a Sediment on ftanding. Molft
Ehe ' Pift}bﬂbi}’,
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probably, however, thofe Fountain-Waters which
feparate Gas by Heat as the Acidule, of which
Number are Pyrmont, Spaw, Driburg, Seltzer-Wa-~
ters, &c. when diftilled, contain this permanent
Vapour. : | |

Rain-Water and Lime-Water, after being mix-
ed together, either remain quite clear and do not
depofit any Sediment, or there is a very flight
Difturbance in the Tranfparency of this Mixture,
and a very finall Quantity of Sediment on {tand-
ing. But, Rain-Water is the Water of Springs,
Rivers, Lakes, and ‘Seas, (almoft all of which

"contain Gas to the Teft of Lime-Water) evapo-

rated by the Heat of the Surface of the Earth and
the Atmofphere, and, probably, contains neither
Gas, nor any other extraneous Matter, any more
than diftilled Water ; but, as it pafles through a
pretty large Tra& of the Atmofphere, 1n 1ts Way
to the Surface of the Earth, it i1s liable to com-
bine or mix with various foffil, animal, and vege-
table Matters; among thefe, with Gas; and alfo
to become faturated with Air.

This Experiment will ferve to rectify the Error
of a very prevailing Opinion, namely, that 2
Spring-Water, which to the Te¢fi of Lime-Water
appears to contain Gas, and which on boiling de-
pofits calcareous Earth, contains this Earth diffolved
by Means of Gas; for this earthy Subftance, I
- have fhewn, 1s depofited, during Evaporation; and
at the fame T me I have decifively proved, that no

' Gas
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Gas is extricated. Hereafter will be ftated the
Arguments to render it probable, that Subftances
are never or rarely /u/pended in Springs by Means
of Gas, and never diffolved therein by Means of
this permanent Vapour.

ThisExperiment furnithes 2 third decifive Proof,
that Buxton-Water docs not feparate Gus by Heat
and Ewapamffm.
 Asitis proved, that Buxton and other Spring-
Waters contain Gas; that they do not {eparate
any Part of this Subftance by Heat; and thar,
when reduced to one-fourth of their Bulk by Eva-
~poration, they do not contain decifively a larger
Quantity of it than before Expofure to Heat, and
therefore a Portion of this permament Vapour is
wanting in Proportion to the Quantity of Water
cvaparéted ; the Queftion occurred, in what Man-
ner 1s this Gas difpofed of during Evaporation ?
I fatisfied myfelf further of the Reality of this
Fa&, by evaporating feveral Times the above
Spring-Waters to one-eighth, or even a lefs Quan-
tity, and always found the remaining Waters to
require the fame, or nearly the fame Quantity of
Lime-Water to faturate their Gas, as before Eva-
poration. This Faét, at firft, appeared to me in-
explicable, and a Matter of Importance to be un-
derftood.

I had conjeétured alfo, that the Gas in thefe
Waters was combined with the fimple Water fo
intimately by Nature, as not to be difunited lIJy

2 the
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the Ieat of boiling Water ; for the longer a So-
lution of Gas in diftilled Water is keps, the more
intimate the Union between thefe two Subftances
is; but, the Event of this Experiment, which
fhewed that Gas was contained in the fame, or
nearly in the fame Quantity, in thefe Waters af-
ter evaporating any Portion of them, proved this
Conjecture to be falfe.

After refleCting fome Time on the above Phe-
nomenon, an hypothetical Explanation of it oc-
curred.

An Hypothefis.

The Gas, of which thefe Spring-Waters were
deprived in Proportion to the Evaporation, was
neither contained in the Water evaporated, nor
in the Water left unevaporated ; but 1 obferved,
calcareous Earth to be depofited as the Evapora-
tion proceeded; fo that the Water to be evapo-
rated contained the fame, or nearly the fame
Quantity of this earthy Salr, in a State of Solu-
tion.  After contemplating the Properties of this
Subftance I conceived, that the Gas in thefe
Waters was combined with Quicklime forming
calcareous Earth, and not with imple Water, as
happens when this Gas is diffolved in diftilled or
elementary Water. I confidered, that calcareous
Earth was a Subftance compofed of Quick-lime
and Gas, or perhaps, more properly, of Gas and
the Compound of Quicklime and Gas. If Quick-

lime
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lime be either a Species of cauftic fixed Alkali( ),
or has many Properties of that Subftance, and
Gas be an Acid, the Compound of thefe two
Subftances form a neutral, or more properly;
an earthy Salt, called calcareous Earth; a Sub-
ftance foluble in fimall Proportion in Water, like
another neutral Salt with Quicklime for its Bafis,
vitriolic Selenites. Cauftic fixed vegetable Al-
kali, cauftic fixed foffil Alkali, and volatile Al-
kali in a cauftic State co_rnbil:m with Gas, and this
Compound, mild Alkali, unites with Gas, and

forms a different Subftance, namely, the Com- -

pound of mild Alkali and Gas, which is feemingly a
a neutral Salt(4). Mild Alkali, or Alkali in

the State ufually produced by Art is cauftic Al- -

kali combined with a Proportion of Gas not
fufficient to neutralize it, or deftroy any of its
Properties, excepting its Caufticity.

Quicklime, like other cauftic Alkalies, unites with
Gas and forms therewith a Compound; which
Compound, it was conceived, combines with: frefb
Gas, and forms a different Subffance, perbaps, cal-
careous Earth in the Stafe in which it 15 found

(g) Dr.Cullen, as 1 before obferved, formerly confidered
Quicklime as an alkaline Salt. See Notes nvritten by feveral
Pupils at bis chymical Leflures.

(4) Vide the Appendix to Dr. Prieftley’s ﬁ:mnd Vol. of
Experiments and Obfervations on Air, in whlch are related
Mr. Beawley’s Experiments.

Mr. Hergmmr has alfo fhewn Gas to be an Acid. Vide

Mr. Cavalle’s Work on Air, 4to.
naturally

3
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notirally in the Bowels of the Eatth, in Springis
and elfewbere,

If two Subftances, one a Ct}mpDUﬂd of the
Compound of cauftic Alkali and Gas united with
Gas, the other cauftic Alkali, be diffolved in
Water, and mixed together ; the Gas combined
with zhe Compound of Gas and cauftic Alkali will be.
attracted by the cauftic Alkali, and only ene Kind
of Subftance, viz. the Compound of Gas and
cauftic Alkali will be found in the Water; ex-
cepting, perhaps, a Portion of fuperabundant
Compound of Gas and mild Alkali, or of cauftic
Alkali. In like manner, if to a Solution in Water,
of Gas and the Compound of Gas and Quicklime,
1.e. calcareous Earth, beadded aSolutionof Lime,
this laft Subftance will decompofe the other Com-
pound by uniting with the Gas combined with
the Compound ef Quicklime and Gas ; and thus
there will be only one Kind of Subftance in the
Water, viz. Quicklime , combined with Gas;
excepting, perhaps, a fmall Quantity of fuper-
fluous Quicklime, or redundant Compound of
Quicklime and Gas united with Gas.

- - This Hypothefis is founded on a Fa in Chy-
miftry, that different Subftances may be formed
of the fame Elements, according to the Propor-
~ -tion of thefe Elements to each other. For In-
ftance, Phlogifton and vitriolic Acid form vola-
tile vitriolic Acid; and volatile vitriolic Acid
and Phlogifton, cnmpﬂfc Sulphur; Calx of

Quickfilver
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Quickfilver and muriatic Acid form corrofive
Sublimate ; and this Subftance and muriatic Acid
form Muria Mercurii; and corrofive Sublimate
and Calx of Quickfilver make Calomel.

On this Hypothefis we can explain, why Gas
cannot be feparated by Heat equal to that of
boiling Water, becaufe it is combined with
Quicklime, or with the Compound of Quicklime
and Gas, which cannot be decompounded by this
Heat. And itis not found in greater Quantity
in the Water remaining after evaporating a large
Quantity of any given Portion from it, becaufe
the calcareous Earth is precipitated as the Eva-
poration proceeds. Moreover, this Hypothefis
explains why the Quantity of Gas, procured by
decompofing the Sediment formed by uniting
the Quicklime of Lime-Water with the Gas of
Spring-Water, (p. 270, 271) is lefs when the Gas
of a given Quantity of Water is faturated by Lime-
Water, than when the Gas of the fame Quantity
of Spring-Water is only partially faturated by
Lime-Water ; by fuppofing, that the Compound
of Gas and Quicklime is attralted ftronger than
calcareous Earth, zbhe Compound of Gas and LQuick-
lime and Gas by Water; and that upon the Ad-
dition of Lime to Solution of calcareous Earth
in Water, the Compound of Gas and Quicklime thus
formed is fufficient to {aturate the Water; there-
fore it precipitates calcareous Earth, which con-
tains more Gas in a given Weight, than Sedi-

%oy ment
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ment formed after adding Lime-Water to fatu-
rate the Gas, becaufe it is only Quicklime com-
bined with Gas; whereas, calcareous Earth is zbe
Compound of Gas and Qﬂffﬂfﬂf&' united with Gas.

To verify, or prove the Falfehood of cvery
Part of this Suppolfition, would require many
Experiments. The following Experiment was
made with the View of Pmﬁng, whether this
Conje&ture be wholly, or in Part, true,

Exper. XXIX. T took a Florence Flafk, that
held about three Pints, and poured into it two
Pints of diftilled Snow-Water ; a*fmall Quantity
of which, was previoufly found to remain per-
fectly tranfparent, and without depofiting Sedi-
ment on ftanding, after Mixture with Lime-Wa-
ter. Two Drachms of Chalk, finely powdered,
were added to this Quantity of diftilled Water.
The Neck of the Flafk was ftopped with a foft
Cork. This Mixture was kept in a gentle Sand-
Heat for a Fortnight, during which Time it was
frequently agitated, and when fhook formed a
Mixture like Milk, After this Time, it was de.
canted and filtered through Paper; by which
Means a Fluid was obtained as clear as the
diftilled Water before Mixture with Chalk, but
- which had an earthy Tafte.

To about eight Qunces of this fiitered Water
were added four Ounces of Lime-Water, which
immediately occafioned a pearly-coloured turbid
Appearance, and which on ftanding produced a

U ' white
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white woolly Sediment. From this woolly Sedi-
ment as much Water was poured off as poffible,
and to one Portion of it was added a {mall Quan-
tity of witriolic Acid, with which it effervefced and
formed wvitriolic Selenites ; and, on the other Part
was poured muriatic Acid, whereby muriatic Sele-
" wites was produced.
To {mall Quantities of this filtered Fluid were
added faturated Solution of Lead in nitrous Aeid,
Sfaturated Solution of Silver iy nitrous Acid, and
Saccharym Saturni ; with all of which either im-
mediately, or qn ftanding, the filtered Water be-
came lefs tranfparent or muddy, and after ftanding
depofited Sediment, while the fame Subftances with
diftilled I ater produced either merely a very flighs
Difturbance in the Tranfparency of the diftilled
Water by ftanding, or much lefs Sediment than
~with this filtered Solution. |
A Pint of this filtered Fluid was Joilad in a Pint
and a half Florence Flafk. Itf{eparated Bubbles,
apparently of Air, during the firft ten Minutes of -
boiling ; but afterwards only difcharged thofe
large non-permanent Bubbles of Vapour peculiar
to boiling Water, which no one accuftomed to
attend to the Phenomenon of the Ebullition of
Water can miftake for aerial Bubbles. After
about two Ounces of this Fluid were evaporated,
a Ring of white, and apparently earthy Matter
was formed round the Infide of the Flafk in Con-
tadt with the Surface of the Water before Evapo-
ration.
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ration. The Evaporation was continued till about
one-fourth of this Fluid was only left, and the In-
fide of the Flafk was now covered with, feemingly,
earthy matter, and the remaining Fluid was pour-
ed out and found not perfeétly tranfparent.

A little muriatic Avid was poured into the Flafk
from which the Fluid was juft poured out; it ex-
cited a gentle Effervefcence, and entirely diffolved
the Matter depofited upon the Infide of the Flafk,
A little of this Acid being added to a Tea-fpoon-
ful of the remaining Fluid made it quite tran{-
parent. |

To two Ounces of this Fluid left unevaporated
were added about an Ounce of Lime-H ater, which
inftantly occafioned a pearly coloured Mixture, that
on ftanding depofited a white Sediment. 'To an
Ounce of this I'luid alfo, was added fome tranfpa-
rent Solution of fixed vegetable Alkali, which
Mixture was clear and without Sediment after
ftanding.

This filtered Solution both before Evaporation,
and after three-fourths of it were exhaled, formed
an uniform Mixture with Soap.

Obfervations. This Experiment afforded me
great Pleafure ;—to my Apprehenfion it fhewed
that the Conjecture made, p. 250, and 28¢ to 289,
was in general true ;—for the calcareous Earth
was diffolved in fimple Water (#) ;—this Solution

on

(#) If I am not miftaken, Dr, Black ufed to relate in his
chymical Lettures fome Years ago, that he fufpended a Piece
U2 of
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of the Addition of Lime.Water was firft m:;ra"a’}-;
and then depofited @ white Sediment, which was a
Compound formed by the Union of the Quiick-
lime in the Lime-Water and the Gas united with
the Compound of Gas and Quicklime in the So=
lution ;—after evaporating this Sclution to one-
fourth of its Bulk it turned rather muddy, and
depofited a Sediment, as before Evaporation, on
Mixture with Lime-Water ;=~during boiling, for
a fhort Time only, it extricated Bubbles of Va-
pour, and as the Evapuratian proceeded calcareons
Earth was precipitated from the Water.
Therefore, the prefent Opinion that 4 Spring-
Water is combined with Gas, although it form a
milky Mixture with Lime Water and depofit Sedi-
ment on {tanding, 1s not always true; becaufe
Lime-Water added to Fountain-Water contain-
ing calcareous Earth in Solution attra&s Gas
from this Subftance, which occafions fitft Muddi-
nefs, and, on ftanding, a Depofition of Maitter com-
pofed of Gas and Quicklime. This Appearance,
‘together with others arifing .from this - Caufe,

which will now be readily comprehended, were.

obferved Exper. IL.. p. 175, allo p. 245 to 251,
265 and 280.

. Having attempted to difcover the Quantity of
Gas contained in a given Quantity of Buxton

of Chalk in Water, and after fome Time found it diminifh-
ed ; from which he inferred, that Water diffolves calcareous

Earth.
and
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and’ fomé other Waters, and its Mode of © *Com-
bination, as propofed p. 245; O which I was led,-
after fhewing the permanent Vapours feparable
by Heat from Buxton and other Spring-Waters ;°
I remark, in- Confequence of the Inﬂruétmn re-!
ceived by Experiments XVIII. to XXIX.

Sq. That the prefent generally’ prevalfrng Prm—
ciple, “the Solution of calcareous Earth in Water-

by Means of Gas, employed to explain the De-
pofition 'of .calcareous’ Earth from Fountain-Wa-

ter om*expoling them to Heat, does not obtain’
with Buxton, Maﬂack and the common cold Springs
examined ; nor does it explain juftly the petrify-
ing ‘Quality of many cold Springs. = For thefe’
Spring-Waters do not contain any Gas, except-
ing asjone of the fimple Subftances neceffary to
the Conftitution of the calcarecous Earth diffolv-
ed in thefe Waters ;. nor feparate any of this per-
manent Vapour during Evaporation, fee Exper.
XXVIIL ‘p. 2805 nor, fuppofing the Gas de-
monftrated to: be feparated from thefe Waters,
{ee Exper. XXI. p. 245. to' be combined with
the fimple Water and not with any Subftance with
which it 1§ impregnated, is the Quantity fuch as’
can be thought to be:the tﬁiment Caufi: of the’
Effeéts abovesmentioned.

The obvious Occafion of the Depofition of
Earth during Evaporation is the Lofs by Exha-
lation of, Part of the ﬁmple Water, in Confe-
quence :::f whlch the remaining Water ccm;ams

5'W W3 mere
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more Earth than it can diffolve. See Exper.
XXVIIL. p. 280.

The efficient Caufe of the petrifying Quality,
or fpontaneous Depofition of calcareous. Earth
from the Springs here examined, has not been
difcovered by any Obfervations or Experiments.
This Quality of certain Springs has been noticed
by natural Hiftorians and Poets (£) in ancient
Times, and always regarded as a wonderful Phes
nomenon of Nature.  After it was difcovered,
that a_faturated Solution of Gas in Water con-
tained a pretty large Proportion of calcareous
Earth, and depofited it upon Expofure to the At-
mofphere, an adequate Caufe was fuppofed to be
found of this fpentaneous Depofition of calcare-
ous Earth. - Dr. Pricftley, however, relates (Exp.
and Obf, Vol. V.), that he could not {eparate
Gas from a petrifying Spring, as he previoufly
expected. LIE0G .

I have conceived the petrifying Quality of
Springs. to depend merely upon the Attration
between the minute Particles of calcareous Earth
fufpended in the Warer and the Surface of the
Ground, or Subftances immerfed therein, either
becaufe the Menftruum was more than faturated
with this and other Subftances, or becaufe the
'Fime neceflary for the Combination between

“(#) ¢ Flumen habent Cicones, quod potum faxea reddit
 «¢'Vifcera, quod taélis inducit marmora rebus.
- Ovip, Lib. xv. Fab. 5.

Water
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Water and this Subftance to take Place was not
allowed, from the Circumftances of the Expofure.
of calcareous Earth to the Aétion of Water be-
fore the Spring burft through the Surface of the
Earth. For although thefe petrifying Waters
be as clear as any other Spring-Waters, and
Tranfparency be one of the ufual Signs of Solu-
tion, yet it feems not improbable, that a Solid
may be divided into Parts fo minute as very lit-
tle to difturb the Tranfparency of the Water,

when fufpended in no great Abundance therein,
It has been obferved by Dr. Fordyce, in his
Le@ures, that all the Fluids of living Animals
are petrifying Waters ; and although they do not
depofit Earth upon living Veflels, yet, when-
ever any extraneous or dead Matter is introduced
or produced, this Earth is depofited, and forms
ftony Concretions. Unlefs I am much miftaken,
petrifying Springs only depofit calcareous Earth
upon dead Matter ; for T have obferved, that va-
rious Species of Plants, as the Water-Parfnip,
&c. grow in the petrifying Springs of Matlock,
in the Channel that conveys them, expofed to the
Air, fome Diftance from their Source, without
the fmalleft Incruftation being formed upon them:
whereas, dead animal and vegetable Matter, and
foffil Subftances, become covered with calcareous
Earth in the Space of a few Weeks, in the very
Parts of the Springs where Plants live and thrive
as in common Springs that do not poffefs the
| Ug Properties
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Properties of petrifying. Some Species of Plants,
however, as well as certain Parts of living Ani-
mals, #as, the Teeth, become incruftated ; for
Mofs petrifies, although flowly, while
in thefe Springs.
. 2. That it is extremely improbable, that cal-
‘careous Earth is diffolved in Springs in general
:'b}r Means of Gas; becaufe, before Water can
perform the Solution fpoken of, it muft contain a
large Quantity, or even be fully faturated with
this Vapour;. and, confequently, every Spring
that contains  calcareous Earth diffolved by
Means of Gas' thould be acidulous; depolit this
Earth, and lofe its acidulous Tafte, by mere Ex-
polure to the open Air; for, under this Circum-
ftance, a great Part of the Menftruum efcapes ;
and fuch a Spring, fhould precipitate this Earth
more abundantly and fpeedily by Expofure to
Heat, than happens from mere Evaporation of
Water. But, Springs poffeffing thefe Properties
are exceedingly rare; yet there are few Fountain-
Waters that do not precipitate calcareous Earth
during boiling ; efpecially thofe flowing from
Lime-Stone Beds, which are well known to ha:vf:
the Quality of incruftating Veflels in which they
are boiled. Moreover, Brooks or Rivulets
formed by many Springs containing Lime-Stone
depolfit copioufly calcareous Earth during boil-
ing, and in which Fifhes live in Health, and
breed abundantly ; but thefe Animals foon die

o3 : when

growing
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when put into Water impregnated with Gas, as
Dr. Prieftley has found.—See Exper. and Obferv.
Yok, IL. p. 233, .

3. That when calcareous Earth 1s contained in
‘Water by Means of Gas, it 1s not a’iﬁbiﬂﬂi by this
Subftance; becaufe, as Dr. Fordyce has thewn, in
his Chymical Le¢tures, the Gasis not altered by
the calcareous Earth ; it taftes as acid with this
Earth as without i, and the Water remains_as
perfectly faturated as before the Addiion of cal-
careous Barth. -Moreover, upon mere Expofure
to the Air of the Atmofphere, of a temperate
Heat, this Earth is depofited ; fo that although
a very finall Quantity of it may form a tranipa-
rent Mixture with this Water faturated with Gas,
it is rather Jufpended in the vifcid Fluid produced
by Gas diffolved in Water, than by a Solution of
Earth in this permanent Vapour.. S g

Further, it is now generally believed, that the
Iron in chalybeate Springs is diffolved by Means
of Gas; becaufe, when they are expofed to the
Atmofphere, the Iron is depofited in a calciform
State ; by Evaporation, a mere Calx of Iron is
generally procured; and by mixing Iron Filings
with a copious Solution of Gas in Water a Part
of this Metal is diffolved.  But upon Examina-
tion of feveral chalybeate Springs that have the
Property of decompofing {pontaneoufly, I have
not met with one, which contained Gas fenfible
to the Tafte, or to the Telt of Lime-Water in

greater
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greater Quantity than in common Spfing-wat;:r,
See p. 253.

Exper. XXX. A Wine Glafs-full of 2 chaly-
beate Spring that decompofed fpontaneoufly, tafted
very ftrongly of Tron, had no acidulous Tafte, and
eontained no mote ‘Gas than common Spring-
Water, was placed near the Fire of a common
fitting Room. “Another fimilar Glafs-full of this
Spring-Water was placed in a ool Part of the
fame Room. bids e gt | -

As foon as the firlt of thefe Glaffes became
rather warm, it fparkled with many Bubbles ad-
hzﬁng to the Sides of i, was turbid, and of a
brown 'Colonr; but no Particles like Gas were
feen to efcape.  The fecond Glafs was pretty clear
for half an Hours but after this Time was of a
drownifh Colour, and pretty tranfparent,

Had the fudden and abundant Depofition in the
firft Glafs depended upon the Efcape of Gas, 1 ap-
prehend, the Flight of this Subftance muft have
been there vifiblz, if not during the flow and much
efs copious Depofition in the other Glafs. |

Exper. XXXI. A Pint Florence Flafk of this
chalybeate Water was boiled a fhort Time, and
then fet afide for the decompofed Matter to be
depofited ; this being effetted, the clear Water
was poured off and filtered. " Upon adMixture of
this filtered Liquor with Lime-Water, it appear-
ed to contain the fame Quantity of Gas, although
it was deprived of its metallic Impregnation, as a

2 Parcel
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Parcel of this Spring-Water taken Juft before from
its Source,

An eight Ounce Phial was perfectly filled with
this chalybeate Water at the Spring-Head, and
there clofely corked, and afterwards kept invert-
ed.  Another Phial of the fame Size was filled
three-fourths full of this Water, then corked,
and preferved in an inverted Pofition. ‘A third
eight Ounce Phial was filled with this mineral
Water, and fet to ftand in this Phial open to the
- Artmofphere. - i 0,

By ftanding, all thefe three Phials of colour-
lefs Fluid became ochry drown, but remained
clear; and they had all a fmall Quantity of Sedi-
ment of the fame Colour, but in greater Quantity
in the Phial open to the Atmofphere than in the
other Bottles. |

Hence it appears, that the Decompolfition of
this mineral Spring was effected under Circum-
ftances that would prevent as well as fuffer the
Efcape of Gas.

Thus then it is fhown, that Iron 1s not diffolv-
ed by Means of Gass and that the {pontaneous
Decompofition or Precipitation of mineral Wa-
ters containing Metals 1s not occafioned by the
Efcape of this permanent Vapour. But if the
Arguments we have produced'in fupport of thefe
Pofitions, fhall be thought infufficient, they will
be placed beyond all Controverfy by the follow-
ing Experiment, which may be confidered as an
Inflantia Crucis, |

Exper.
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«Exper, XXXIL Toa Jar containing a Pint of
the above mineral Spring jult taken from. its
Source was added fuch a Quantity of tranfparent
Solution of fxed vegetable Alkali, in amild State;
as.was {uppofed fufficient to decompofe a Salt
compofed of Iren and vitriolic or-other Acids.
Upon adding -this, Alkali, the Water ‘turned
gréenifb and turbid ; landron ftanding depofited a
copiods. brown Sediment from'a: Colourlefs Fluid,

The clear Fluid was pouréd off ‘and flrered,
‘Lo fome of this filtered Mixture-was added
powdered Galls, which: did ‘nét produce ‘axy Co-
lour’ immediately or on ftanding;, “excepting that
of tlnfulioniof: Gallsian ' pure. Water,: But Galls
of ithe: fameParcel’ added to Waterfiefti [rom the
Spring produced immediately adarkpuisple Colour. .
Some of this filtered Fluid turned inftantl§ white
as Mulk with Liine-Watef; and on:ftanding de-
pofitedi a large  Quintity of white Sediments but
the fréfb! Bater: and - Lime-Water only turned
pearly-coloured, and depofited 4 fmall Quantity
of Sediment: - With Syzupiof Violets thiis filtered
Lignor changed inftantly to a deep Grafs-green Co-
louiry but the frefb F ater with this Syrup was onlya
very pale Green, or had a gréenifb Hue on ftanding.
The brown Sediment “left after: pouring off the
above Fluid that was filtered was faturated pres
cifely with muriatic Acid, and a Part of this Com :
pound was diffolved in Water. This Solution
changed of a purple Colour on the Addition of
powdered Galls. el o
' The




[ gor ]
- The chalybeate Spring near the Bridge at Bux-
ton was alfo {ubjected to the Experiment here re-=
lated, and with the fame Refult; therefore, the
fame Inference is to be drawn from it as from
this Experiment on the former mineral Spring.

Inference. As the metallic Matter was preci-
pitated by Means of mild Alkali, althmagh. at
the fame Time a confiderable additional Quan-
tity of Gas was contained in the Water, to the
Teft of Lime-Water, it follows, that the Iron
naturally contained in thefe Springs is not dif-
folved therein by Means of Gas.

We therefore refer the fpontaneous Decompo-
fition of chalybeate Waters, not to the Efcape of
Gas, as its Menftruum, but to another efficient
Caufe demonitrable by Experiment, the Mixturz
of metallic Salts with confiderable Quantities -of
Water (1) ; provided there be no {fuperabundant

Acid

(/) ¢ T never examined any mineral Water in which I
«¢ found the Metals combined with any other Subftance but
¢ yitriolic Acid; and I am certain many Authors have been
«« mifled by not knowing this Property of metallic Salts, viz.
¢ that if we diflolve them in a fmall Proportion of Water,
¢ or if there be fuperfluouns Acid, ‘the Solution will remain
cs I;crfcﬂ: when expofed to the Air; but if ‘the Acid be per-
< feltly faturated with the Metal, and the Proportion of
vs Water to the metallic-Salt be very great, on Expofure to
< the Air it is decompofed, the Metal being precipitated
¢ in the Form of Calx, and the Acid being loft. This may
<« eafily be tried, by taking common green or blue Vitriol,

<« diffolving
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Acid mixed with thefe Salts. This Decompofi-

tion is accelerated, and made more complete by
Expofure of the Water containing Iron to Heat,
and the Atmofphere.

In the above Experiment it is not improbable,
that a fmall Portion of the Calx of Iron precipi-
tated by the Alkali added was fufpended in the
Mixture; but yet this Calx, fo fufpended, or not
diffolved, hath not perhaps the Power of coagulat-
ing Galls; and Mr. Lane, who difcovered the
Property of Water impregnated with Gas to ftrike
Colours with Galls after agitating it with Iron-

Filings, did not find this Effect produced by Iron
1 a calciform State,

Moreover,

“ diffolving an Ounce in three Ounces of Water by boiling,
“¢ letting them ftand to cool, and filtering the Solution. If
“¢ this Solution be expofed to the Air, it will remain per-
““ fe&; but if we drop a Drop or two of it into a Wine
““ Glafs-full of Water, in a few Minutes the Tranfparency
*“ of the Water will begin to be difturbed, and the Metal in
‘¢ a fhort T'ime will fall down in a red Powder, if it be Iron ;
““ in a blue Powder, if it be Copper.”—See A menw Method of
afaying Copper-Ores, by G. Fordyce, M.D. F,R.§. Phil.
"Tranf. Vol. LXX.

Mr. Boyle long ago noticed the fpontaneous Decompofition
of Mixture of metallic Salts in a large Quantity of Water,
elpecially when expofed to the Atmofphere ; but did not un-
derftand the Occafion of. this Effet. He fays, “* The Pre~
cipitation was furprifing from chalybeate Waters expofed to
the Alr, but not {o confiderable in clofe Veflels, as if the
dir contained precipitating Salis,”

Mr,
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Moreover, if a fmall Quantity of Acid of Vi~
triol be added to a chalybeate Spring that de-
compofes on ftanding, no Decompofition enfues,
and the Water, by this Means, preferves its mine~
ral Quality. This would fcarcely happen, but
for the fame Reafon that dilute metallic Solutions
do not decompofe with a fmall Quantity of fu-
perabundant Acid.

I next enquired what was the Kind, and Quan-
tity of folid Subftances contained in Buxton-Water.

By Means of Mixture; p. 173—231, we have
difcovered many of the Kiuds and Quantities of
fome of the Subftances contained in a certain
Quantity of Water; but the Kinds and Propor-
tions of fome Things cannot be determined by

Mr. Rouelle obferves, that Solutions of Mereury in nitrous
Acid fhould contain fuperabundant Acid ; becaufe when per-
fetly faturated, they form a Precipitate with any Kind of
Water.  Alfo, metallic Salts of all Kinds are, ftrictly fpeak-
ing, capable of Decompofition by Water alone. See A
Dictionary of Chymiftry, 8vo. Vol, Ill, 1977. = '

Bifmuth, a femi-metal, diffolved in nitrous Acid without
any fuperabundant Acid, may be precipitated by Solution in
a large Quantity of Water. The Subitance thus precipitated
by Water is Magifiery of Bifmuth.—Dicionary of Chymiftry,
Vol. L. 1777, ' :

Although {everal Chymifts may have known the Property,
that metallic Salts are capable of Decompofition by Mixture
with a fufficient Quantity of pure Water, yet, I velieve, Dr.
Fordyce is the only Philofpher who has made Ufe of this Fact
to explain the fpontaneons Decompofition of chalybeate
Springs. ! ' i

Mixture ;
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Mixture ; therefore we have recnﬁrﬁ: to the Means
of Heat.

Exper. XXXIIL I cut off the Necks with Part
of the Shoulders of two large Florentine Flafks,
and afcertained the Weight of each by Means of
a fine Balance that had its Equilibrium deftroyed
by one-fixteenth of a Grain.

Thefe Flafks were filled rather more than three-
fourths full of Buxton tepid Water: One was found
to contain one Pound twelve Qunces and a half,

Avoirdupois ; and the other two Pounds one
Ounce and a half,

This done, the Flafks were placed in a Sand-
heat of 150° to 180°; by which Means, in the
Space of five Days, the whole of the Water was
evaporated, Inorder to prevent the Introduétion
of any extraneous Matter during the Evaporation,
the Mouths of the Flatks were covered with
Pieces of open Gaufe.

After the Evaporation of the Water the Flaﬁcs
had a Sediment adhering to the Infides and Bot-
tom of them in every Part where the Water had
been in Contact with the Flatks; and the larger
Flalk had increafed in Weight four Grains, and the
{maller one three Grains and a half.

About the Middle of the Infide of the Flafks,
Sediment adhered more copioufly than in the
other Parts. Upon examining this Part of the
Sediment with the naked Eye it appeared to con-

Gift of exceedingly fmall Needle-like Cryffals of a blue
| Colour;

_.l_-:-khil
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Colour; which, viewed through 2 magnifying
Glafs, appeared franfparent and colourlefs, and of
the Figure of Cryfials of Nitre and Glauber’s Salt.

As much of the Sediments in the Flafks were
wafhed off as poffible, with a fimall Quantity of
boiling hot diftilled Snow-Water. Thefe were
mixed together, and filtered through Paper
previoufly wathed by diftilled Water filtered
through it.

This filtered Liguor was colourlefs, and a fmall
Portion of it did not alter the blue Colour of Vio-
lets; it tafted like Solution of Sea Salr, and a Part
of it with Solution of Silver turned immediately
pearly-coloured.

A {mall Quantity of this boiling diftilled Wa-
ter was poured upon the Filter, and this _fecond
filtered Fluid had an extremely flight Tafte of Sea
Salt ; and Solution of Lead with fuperabundant
Acid, as well as tranfparent Solution of Alkali
were rendered turbid by it.

A finall Quantity of boiling hot diftilled Water
was poured a third Time upon the Filter. This
third filtered Water was without Tafte, but was
turbid like the laft filtered Fluid with Sclution of
Lead, and with Alkali. |

None of thefe filtered Fliuds produced Colour
with Galls, or phlogifticated Alkali.

The Matter left upon the Filter effervefced and
was diffolved by muriatic and vitriolic Acids,
with which it formed muriatic and vitriolic Sele-

X nites.
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nites. The Solution of vitriolic Selenites with,
powdered Galls did not ftrike any Colour, but
upon adding Solution of Alkali to this Solution
and Galls, a blackifh and purple Colour enfued.

A Matter adhered fo obftinately to the Sides of
the Flafks that it could not be wathed off by boil-
ing Water repeatedly applied, nor by muriatic
Acid to which it was expofed for feveral Days ;
but it was removed by Solution of Alkali pretty
readily. |

Deduction. By thus evaporating Buxton-Wa-
ter we learn that there is #o Acid or Alkali con-
tained in Buxton-Water s—that of the neutral Salts
it contains only one, namely, Sea-Salt;—that of
the earthy Salts there is only vitriolic Selenites and
calcareous Earth ;—and that it is not impregnated
with any metallic Salt or Earth.

We find that the Proportion of folid Matter pro-
cured by Evaporation is about fixteen Grains to 2
Gallon of Water, or one Grain to eight Ounces
of Water, or 1%~ of the Weight of the Water ;
and that this confifts of three Things, Ses-Salt,
vitriolic Selenites, and calcaresus Earth.

This Experiment manifefts, as exadly as can
be contrived, the Proportion of folid Matters to
the Water; it alfo fhows that the Subftances of
which they are compofed are the fame as I have
ufually found in common bard Waters. From
the Smallnefs of the Quantity of thefe Subftances
Buxton-Water is entitled to be ranked ameng the

3 . . ?H“:ﬂ:
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pureft, if it be not the pureft of bard Waters, and,
perhaps, among :bg:_rﬁf next in Purity tfo Snow and
Rain-Water; for it contains about fix Times as
much Sediment and of the fame Kinds of folid
Subftances as Rain-Water, and nine Times as
much folid Matters and of the fame Kinds as
Snow-Water ().

Buxton-

(m) The learned Dr. Hederden evaporated many Pump-
Waters to Drynefs, and they all incruftated the Veflels, and
left at lealt ten Grains of Sediment, after each Quart was
. exhaled away. ; a

Margraaf found all the Wells in and about Berlin im-
pregnated with calcareous Earth; in 3600 Ounces, or 100
Quarts of 36 Ounces each, they contained one Ounce two
Drachms to four Drachms and 27 Grains of this Subftance,
In this Quantity of Water, moft of them held of witriolic
Gypfum; from three Drachms and a half to four Grains:
Alfo, moft of them contained Sea-Salt, from three Drachms
to 30 Grains: And feveral contained Nitre, from one Ounce
and one Drachm, to eight or ten Grains. In other Waters,
in the above Quantity of them, the following Subftances
were found : two Springs were impregnated with Magnefiz
Glauber-Salts, in Quantity from 3o Grains, to a few Grains
only. Three Wells held in Solution. four Drachms to 30
Grains of witrous and muriatic Selenites. Two Slprings con=-
tained 3o Grains of alfaline Lixivium; and in another, a
fmall Quantity of this Subftance. Moreover, 100 Quarts
of Snow-Fater afforded one Drachm of calcareous Earth, a .
few Grains of mauriatic Acid, and-a nitrous Subflance, And A
this Quantity of Rain-Hater left a Drachm of calcareous Yz
Earth, and a few Grains of nifrous Acid and common Salt.

Dr, Hales and Dr. Rutty found Sediment in rather greater
Quantity from Rain and Snow-Water than the ingenious
and accurate Chymift of Berlin.

X 2 River=
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Buxton-Water has been repeatedly evaporated
to Drynefs by feveral Perfons; from which Ex.

periment we can only conclude, that the Quantity
of folid Matter impregnating it is lefs than
that of Springs in general: but nothing can be
fatisfactorily deduced from it with Regard to the
Lualiries of this Sediment. We muft except from
this Stricture this Experiment made by the follow-
ing Gentlemen.

P,

River-Water contains nearly as great a Weight of Sea-
- Salt, namely, .5 Part of its Bulk, as Buxton-Water does
of the whole of its folid Subftances.

Excepting Buxton-Water, the pureft Spring-Water, that
has been hitherto examined, is Briftol-Water ; which, accord-
ing to Dr. Hales, contains in 34 cubic Inches, four Grains
of Sediment, oras ¥ to 2222 ; and according to Dr. Higgins's
Analyfis, this Water contains one Dwt. nine Grains in a
Winchefter Gallon. '

Matlock-Water has been reported to contain 4o Grains of
Sediment in a. Gallon of Water, which is called Nitre, alda-
line Earth, and Sea-Salt.

Higpocrates entertained very erroneous Notions of the Na-
ture of Snow-Water, and Water that had been frozen, al-
though he underfiood well the Properties of Rain-Water.
He fays, Rain-Water is the lightet, fiveetelt or moft infipid,
thinneft, and moft limpid of all Waters; for the Sun only
takes up what is the thinneft and lighteft, as in the Cafe of
Water evaporated from the Sea; but all Smow and Ice-
Water is pernicious, for Water after being concreted never
returns to. its former State, being thereby deprived of its
mere volatile Parts, as may be proved in the following Man-
per: If you take a Veflel of Water, and expofe it to the Air

R
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Dr. A. Hunter fays, « I ordered four Gallons
of Buxton-Water to be carefully evaporated over
a gentle Fire, and obtained five Scruples of a
mixt Compofition, whereof ene Drach‘m. was a
light blue-coloured Earth, and the remaining two
Scruples, by all the Trials I could make upon
them, appeared to confift of a native alkaline ni-
trous Salt, with about an equal Portion of ma-
rine Salt.” See this Author’s ufeful Treasfife on
Buxton-Waters,

to congeal, and afterwards bring it into a warm Place to
thaw, you will find the Water lefs in Bulk ; hence we know,
that what is thin and light has efeaped, not what is thick
and heavy, On this and other Accounts, Snow and Ice-
Water are the worft Kinds of Water.-——Sce Hippocrates de
Aere, Aguis & Locis. :

Pliny, perhaps upon the Authority of Hippocrates, alfo
alledges, that Snow and Ice-Water are infalubrious, becaufe
the lighteft Part is evaporated ; and yet he recommends, up-
on the fame Authority, boiling, Filtration, and extinguifhing
red hot Iron in Water, in order to make it lefs unwholefome.
* Pliny allo propofes, that the Mifchief of Snow-Water may
be avoided, and the agreeable Quality, its Coldnefs, pre-
ferved, by putting a Veflel of Water into a Bag of Snow ;
this, he fays, was the Invention of Nero,—*¢ Ita- Voluptas
Frigoris fine Vitiis Nivis,”

The Opinion that Snow contains a confiderable Quantity
of Nitre, on which its Property of fertilizing the Earth de-
pends; and that it 1s an impure and unwholefome Water,
prevails even at this Day, although the clearelt Proofs have
been given by Dr. Rarty and Mr, Margraaf; that it is nearly
as pure as diftilled water.

A3 Dr.
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- Dr. Percival, Phil. Tranf, Vol. LXII: p. 455:,
fays, © the Water of St. Anne’s Well was found
by Analyfis, to contain calcareous Earth, foffil
Alkali, and Sea-Salt :—That a Gallon of the Wa_
ter, when evaporated, yields only twenty-three or
twenty-four Grains of Sediment.” ' This Account
was communicated to this Author by the worthy
Phyfician who at prefent attends at Buxton.

Dr. Higgins reported, in a Hand-Bill, dated

June 9, 1782, and alfo in the News-Papers, that-

Buxton-Water afforded  in a Winchefter Gallon
17 25 Grains of Sediment ; of which 11 ¢ Grains
were calcareous Earth combined  with acidulous
Gas, 1 £ Grain Selenite, 3 % Grains Sea-Salt, 1:
Grain marine Salt of Magnefia, and .'; Grain was

Iron combined with acidulous Gas, exclufive of
~ the Quantity contained in calcareous Earth, in_

the Heat of boiling Water.”

It was neceflary to procure a larger Quantity

of the above Sediment, in order to determine more
certainly the Kind, and Quantity of each of the Sub-
Sances of which it was compofed, on which Ac-
‘count I made the following Experiment.

: Exper. XXXIV. Three Gallons of Buxton-
‘Water were evaporated to Drynefs in a gentle
Heat, by exhaling three Quarts of ‘it at a Time
in a Glafs Retort, that had its Neck and Shoulder
E{mké'pﬁ; to abouf four Ounces ; and then eva-

porating thefe fmall Quantities, to which the.

three Quarts were reduced, in one of the Flafks
e S Naiad ; employed
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tmp‘inyed‘in the laft Experiment, to about ‘oneé
Ouiées when there appeared to be, upon cooling,
aﬁﬂfmﬂfﬁﬂ?yﬂah, but not fufficiently large or
diftin@ to denote any particular Salt; and this
remaining Fluid taffed firongly of Sea-Salt. The
Evaporation was then continued to Drynefs, and
the Sediment, colleGted from the Retort and from
the Flafk, was found to weigh forty-five Grains.
The Sediment in the Retort had very lictle or no
Tafte, but that in the Flaik was faline.

The whole Sediment was mixt with half an
Ounce of diftilled Water boiling hot, and then
fltered. ‘This filtered Fluid tafted Salt. Ano-
ther half Ounce of this Water, boiling hot, was
poured upon the Filter, but this fecond filtered
Fluid had only a very flight faline Tafte. A lit-
tle of the fir/t half Ounce Meafure of filtered ‘Fluid
had not its Tranfparency difturbed on the Addi-
tion of Solution of Alkali; and had no Colour
produced on the Addition of Gal/s or phlogifticated
Alkali. Thefe two half Ounce Meafures of filter~
ed Fluid evaporated flowly to Drynefs together
afforded five and a half Grains of Cryftals, ap-
proaching to a cubical Form, when viewed with
a Magnifier; which, from their Figure, Tafte,
forming when diffolved in Water a pearly Fluid
on adding So/ution of Silver with {uperabundant
nitrous Acid, and fcarcely a Difturbance of Trani-
parency with Solution of A/kali were judged ta
be principally Sea-Salt.

X 4 i Three
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Three Ounces of boiling hot diftilled Water
were fucceflively poured on the Sediment upon
the Filter, and formed Solutions of a {fomewhat
faline difagrecable Tafte ; but the Sfourth and fifib
Ounce of diftilled Water fucceﬁively poured up-
on Sediment of this filrered Water had no parti-
cular Tafte, excepting that it was rather earthy,
A little tranfparent Solution of fixed Alkali being
poured upon a finall Portion of the laft Ounce of
filtered Fluid, after it had ftood fome Time, oc~
cafioned a very flight Difturbance in its Tranf
parency, but with the four other Ounces a very
evident Decompofition immediately.

Thefe five Ounces of filtered Solution afforded
upon Evaporation about fever Grains and a balf
of a fomewhat Needle-like Group of Cryftals, that
had little Solubility in the Mouth, had a bitter

“naufeous Taite, and hence were pronounced to be
vitriolic Selenites. 4

The Matter upon the Filter was dried and
weighed zbirty-one and a balf Grains : It was
white, light, very fmooth upon the Tongue, and
without Tafte. A fmall Quantity of this Sub-
ftance formed vitriolic Selenites with vitriolic
Acid, and muriatic Selenites with marine Acid.

Three-fourths of this Matter left upon the Fil-

ter was combined with vitriolic Acid, and after
Dilution with Water was filtered and afforded 2
flightly faline, rather naufeous Fluid, that with
Galls and phlogiflicated Alkali did not firike a Co-

lour;
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Jour; and being evaporated to Drynefs left a
very fmall Quantity, two or three Grains, of Se-
diment that had only a fomewhat bitter T'afte, and
required a large Quantity of Water to diffolve it,

T herefore, this Matter left upon the Filter was
concluded to be thirty-one Grains and a half of cal-
careous Eartb.
" Remarks. The above are the Kinds and %an-
tities of Subftances contained in the Quantity of
Buxton-Water ufed in the above Experiment,
that are manifefted by Evaporation, Solution, De-
compolition, &c. Our Conclufion, however,
fhould be made always with this Condition, that
the Subftances thewn by this Experiment are in
fuch Quantity and of fuch a Kind in the Waters
as thofe folid Matters that exift in the Waters,
provided they be not altered in their Quality, in
Confequence of the Operations in this Experi-
ment; by which it is poffible to decompofe earthy
Salts, alter Subftances fo as to produce Magnefia
from calcareous Earth, Earth from Alkali, &c.

Margraaf obferves that the Quantity of Earth
or Sediment is various according to the Heat em-
ployed; for when the Water is evaporated by
boiling brifkly, there is more Earth than when
it is boiled flowly ; hence the Quantity may be
different on different Trials. Moreover that we
only procure by oze Evaporation of Water to Dry- -
nefs Parz of its folid Matters ; for Water after
being diftilled 40 Times flill left Sediment upon
further Diftillation,

It
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“*Biper. XXXV, The earthy Matter depofited
by boiling Buxton-Water; and found incruftating
the Tea-Kettles, examined in this Experiment,
was of a gray or light brown Colonr, in hard Cakes,
gritty to the Palate, infipid, and of a clofe Tf"”“"’_'“"-

The Matter found adhering to the Sides of
" Tea-Kettles after boiling Matlock-Water, and
ufed in this Experiment, was of a Snow-white
Colour, foft, and finaoth, bad no Tafte, was much
lighter than the former, and readily crumbled to
Powder under the Fingers, There is, I am told,
this Difference of Colour and Texture uniformly
between Buxton and Matlock-Water, with Re-
{peét to the Sediment depofited by boiling. And
T am alfo informed, that the calcareous Matter
incruftating Veflels in which Water in general is
boiled, is never like that from Matlock-Water in
Colour and Texture.

Two Ounces of each of the above Sediments
reduced to Powder were feparately expofed in a
Sand-heat for feveral Days, with four Qunces of
diftilled Water, and then filtered.

This filtered Fluid had only an earthy Tafte.,
Galls, and phlogifticated Alkali added to a fmall
Portion of it, did not ftrike any purple or black
Colour, or produce any coloured Precipitation.
With Solution of Lead in nitrous Acid with re-
dundant Acid, and with fixed Alkali, it was ren-
dered turbid, and on ftanding, depofited a Sedi-
ment ; being evaporated to Drynefs, it afforded
a Grain and a half of Sediment from each Ounce

of
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of evaporated Fluid, This Sediment had a bitter
Tafte: aPartof itonly diffolved in mineral Acids.
A Part of this Matter incruftating Vefiels is fo-
luble in muriatic Acid, with which it forms mu-
riatic Selenites ; and the Part not diffoluble by
this Acid appears to be vitriolic Selenites.
- Powder of Galls added to recent Solution of
this Sediment in vitriolic Acid diluted with Wa-
ter, either produced a purple, black, or blue

Colour, alone, or on the Addition of fixed Al-"

kali to the Galls and Solution.

Therefore, the Matter depefited by boiling Bus-
ton and Matlock-Water for Infufions of Tea does
pot contain ainy neutral or metallic Salts, but only.
¢alcareous Earth and vitriolic Selenites.

It has been fhewn, p. 282, that this Depofi-
tion does not arife from Gas extricated, which
was the Menftruum of calcareous Earth in the
Water, but from the Evaporation of the Water,
by which Part of the Solvent of this Earth is car-

ried off, and the remaining Fluid having more

Subftances than it can retain in Solution, calca-
reous Farth is precipitated, and alfo vitriolic Se-
lenites ; both of which Subiftances are {foluble only
in 2 very fmall Quantity in Water: But the
other Matters, being more foluble in Water, and
contained therein in {maller Quantity, by the
mere Evaporation from Water boiled for Kitchen
Ufes, are rarely or never precipitated, and con-

fequently not found making a Part of the earthy
Coat
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Coat of the Infide of Veflels ufed to boil Wa-

ter ().
The three laft Experiments were as decifive as
any I could employ to difcover the Subftances left

by Evaporation, and the Quantity of each of
thefe Subftances ; but becaufe diluted Selutions
of neutral, earthy, and metallic Salts are apt to
decompofe, and thereby lofe their Acid by Eva-
poration, it was next enquired, whether any Acid

was carried off by exbaling Water to Drynefs.
Exper.

(z) It has been mentioned, p. 310, that Dr. Higpins
found the Subflances here related, in a different Proportion
from that found in our Experiments, but yet not fuch a Dif-
ference as is av all to be wondered at, for Reafons before
given; and, for the fame Reafons, it is very poffible there
may be fome Difference in the Kizd, as well as Quantity, of
Subftances difcovered on Evaporation ; accordingly, this
profefled and celebrated Chymift fays, A Gallon of Buxton-
Water left upon Evaporation ¢ Grain and a balf of marine
Salt off Magnefia, which might be occafioned By the Conver-
fion of Part of the Alkali of the Sea-Salt into Magnefia
during the Experiment, as happens upon other Occafions N
- and that a Gallon of this Water contains % of a Grain of
Jron combined with acidulous Gas. T can account in no -nrhﬂr
Way for t!ﬁs laft Subftance than by fi uppofing that the Speci-
men examined by this Gentleman, contained a minute Portion
of this Metal accidentally fufpended in the Water, which, if
taken from the Bath, might readily happen, becaufe of the
Iron Rails within the Water of the Bath. As to jts being
combined with Gas, the probable Miftake in this Refpect
has been fully fhewn in various Parts of this Work. I':.
wnu?&d_ be extraordinary indeed, that in many decifive Ex-

periments
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~ Exper, XXXVI. 1 added fuch a Quantity of
pure fixed Alkali to four .Qg,mrr_r of Buxton-Water
as was more than fufficient to decompofe any
“earthy or metallic Salts diffolved therein. After
allowing this Mixture to ftand a fufficient Time,
the clear Water was decanted and filtered ; this
filtered Fluid was diftilled in a Glafs Retort in a
gentle Heat, and a Piece of Paper ftained with
Arehill was fixed to the Mouth of the Retort fo
as to be expofed to the Vapour pafling into the
Recewer. During the Evaporation-in this Man-
ner to Dr}rnefs the Paper only became of a degper

purple Colour than before, and the Matter left af-

ter Evaporation, confifted of three Things, Sez-
Salt, wvitriolated Tartar, and fixed Alkal:.

As nitrous Acid combined with Alkali or Earth
has been faid to be contained in thefe Waters, 1
fhall relate, in pa.rtlcular, that Papf:r. dipped inte

a Solution of this Stdﬁmﬂnt,..and after dr}ring exr o

periments which I have related, thefe two Subftances fheuld
not have been met with, had they exifted naturally in the
‘Water; in particulars . fee Exper. XTI, .-X1¥; X, X1V,
CXXXIII, XXXIV, and XXXV.; and becaufe we fhould ex-
pe& the Heat of boiling Water to decompofe muriatic Salt
of Magnefia, thus depofit its Earth, and detach its Acid, in
Exper XXXV. Whether thefe Subftances do, or do not
exift in Buxton-Water, is of no Confequence in the Quantity
mentioned, with Refpect to the Prattice of Ph}rﬁck I re-
cumn:xend, however, the Reader to confider and determine
“for himfelf whether the Experiments here made were ade-
quate. to the Deteion of thefc Subftances, had they there
exilted. Pﬂfed
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pofed to the Flame of a Candle, did not- bura
like a Match made by immerfing Paper into a
Solution of Salts with nitrous Acid exifting as an
Element in their Compofition.

I was not able to determine, with any Precifion,
the Quantity of each of thefe Subftances, on Ac-
count of the Mixture of Alkali with them, which
could not readily be feparated from the neutral
Salts; but by Eftimation it could not much, if
at all,” exceed the Quantity of neutral and earthy
Salt, to wit, Sea-Saltf and wvitriolic Selenites form-
ed upon Evaporation in Exper. XXXIV. p. 310.

In this Experiment we fhould expeét to find,
upon Evaporation, any Acid combined naturally
with Earth or Metal in the Water united to the
Alkali added to the Water, forming therewith a
neutral Salt according to the Nature of the Acid,
as well as the neutral Salts of this Spring. The
vitriolated Tartar was formed by the vitriolic
Acid of the Selenites decompofed by the Alkali
added to the Water, and the Sea-Salt might be
this neutral Salt impregnating naturally thefe’
Waters, according to Exper. XXXIV : but con-
fidering the Quantity of the neutral Salts here left
upon Evaporation, it is not probable that any
earthy or metallic Salt was decompofed by the
Alkall, and thereby formed neutral Salts, excent-
ing the vitriolic Selenites ; and as no Rm’mjﬁ: of
Colour was produced of the Paper expofed to the
Vapour arifing from this Mixture, it feems to be

proved
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proved by this Experiment, that Buiton-Water
dves.not contain any earthy or metallic Salts, except-
mg vitriolic Gypfum.

Exper. XXXVIL. It did not appear probable,
that thefe tepid Waters contained any phlogiftic
Matter becaufe they had no Smell, p. 154, and Tl
ot tarnifb Silver, p. 229. But to fatisfy myfelf
concerning this Fa&, I fixed a Shred of writing
Paper that had been dipped in a Solution of S-
gar of Lead in Water and afterwards dried, in
the preceding Experiment fo as to be expofed to
the Vapour of the Water during Diftillation, as
well as the Piece of Paper dyed with Archill.

This Paper, which had been immerfed in Solu-
tion of Saccharum Saturni, neither before nor dur-
ing the Evaporation was at all coloured until
the Luting, compofed of vegetable and animal
Mucilage, was fenfibly burnt by the Degree of
Eeat to which it was expofed in this Experiment,
at which Time this Paper was of an Orange-
birown, and afterwards of a blackifp or Lead-Co-
lour.

Pblogifton arifing from 2ny Subftance is fre-
quently announced by the brown or blackifth Co-
Jour produced of Paper that has been dipped i.ﬂ
Solution of the Sugar of Lead, as above-men-
tioned ; by which Means, as 1 have already ob-
ferved, Thave difcovered the Efcape of phlogiftic
Matter both before and during the Putrefaction
of animal Matter, as well as by immerfing po-

lifhed Silver in the Mals to be putrefied, s
; n
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In the above Experiment, the Colour was not
apparently produced by the Separation of beagzﬁau
Srom Water, but from the luting during it5 De-
Jtruftion by Heat.

g Conclufion of PART II.

I fhall now clofe the Second Part of this Work,
in which, among other Things, we are inftructed :

I. By the immediate Application of Buxton-Wa-
ter to the external Senfes and by Infiruments, p. 150
to 173, that it does mot contain any Impregnation
evident 1o the external Senfes, excepting, in a very
uniyfual Form and RQuantity, permanent Fapour,
which is not Gas, any Vapour that has a Smell, or
Airy or only a Part of it is this laft Vapour y—
that if it be impregnated with other Matters it con-
tains a fimaller Quantity of them than common Spring-
Waters ;—that its Heat exceeds that of the interior
Part of the Earth and of ordinary Springs, which
are of the Temperature of about 48 or 50°, inafimuch
as this Water is about 81°; and common Springs
excite the Senfation of Cold, but Buxton-Water feels
rather tepid.

II. By Means of MIXTURE, p. 173 to 231, that
the tepid Water of Buxton does not contain any Acid,
excepting Gas, (and that only according to a Teft
afierwerds fbewn to be perkaps erroneous) or any
Alkali ;—that it contains Acid of Vitriol and marine .
Acid combined probably either with Alkali or Quick-
lime, and Gas combined with RQuicklime, or with

Y the
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the Componnd of Gas and Quicklime s alfo Quick-
lime united with another Acid befides Gas ;—that it
does ot contain Magnefia or metallic Salt s—it is
impregnated with permanent Vapour, a Part of
which may probably be dir: and it contains no phlo-
giftic Subjtance.

U1." By Means of Hear it appears, p. 231 to
321, that this TEPID WATER contains about ;. of
its Bulk of permanent Vapour, or four Ounce Mea-
Jures to four Qunce Meafures and a balf of perma-
nent Vapour (meafured when of the mean Heat, and |
under a moderate Prefure of the Atmofphere) in 16
Pints of Water, a Part of which Subffance is Air :
Buat the Kind of Vapour with which this AR is mixt
was not evident, excepling that it was not Gas, or
any phlogiftic Vepour.

—That M atrock-W ATER contained, inthe Quan-
tity of fixteen Pints, three Ounces and a balf to four
Ounce Meafures of Vapour which was found to be
Ailr.

—And that this Quantity of @ COMMON SPRING-
WATER was impregneied with three Ounces and a |

balf Meafure of permanent Vapoyr that appeared to B |

 be dir.—That the Air in thefe two loft Springs ra- '~
ther exceeded Air of the Atmofphere in Purity. ‘
That the Subflance which combined with Quick-

liime on the Addition of Lime-W ater to Buxton, Mat-
lock, end commen Spring-Waters, and formed there-
with a white Precipitation, was Gas; and, eftimat-
ing the Quantity of this permanent Fapour by the

Quantity
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Quantity of Lime-Water that is faturaled by a given
Portion of this Subftancein § pring-W ater, BUXTON=
W ATER contdins about balf the Quantity of Gas that
is found in common Springs, and ratber lefs than
Matlock-Water and other perrifying Springs bere
examined ; that judging of the Quantity of Gas in
Springs by the Quantity of Gas that will faturate the
Quicklime in a certain Bulk of Lime-VWater, as it re-
quires the Gas of fourteen Pints of Buxton-Water, and
of about thirteen Pints of Matlock-Water to unite
with the Quicklime of four Pints of Lime-Water, and.
eight Pints of the cominon Springs examined to unite
with the whole of the Quicklime in four Pints of
Lime-Water; aud as four Meafures of Gas are re=
quired to faturate the Quicklime in nine Meafures of
Lime-Water, it appeared that the above Quantities of
thefe Springs contained four-ninths of  four Pints, or
about twenty-cight Ounce Meafures of Gas: That
it does not appear we can ¢ftimate the Quantity of
Gas in Spring-Water by the Weight of the Sediment .
formed by the Union of the Quicklime of Lime-Wa=
tor and the Gas of Spring-Water, when this per-
manent Vapour is only partially fattrated, but that
woben the Gas is precifely faturated it is efiimated
from the Weight of the Sediment, that feven Pints of
Buxton-Water end four Pints of common Spring-
Water contain each about four Ounce Meafures or fix
Grains Weight of Gas; that the Quantity of this
Gas obtained by decompofing this Compound of Gas
arid Quicklime is four Ounces -and three Quar-

= X -2 ters
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ters to five Ounces and three-fourths Meafure of Gas

Sfrom three Pints and a balf of Buxton- Water,
three Ounce Meafures of this permanent Vapour from

two Pints of Spring-Water, and three Ounce Mea-

Jures of Gas from three Pints and & bhalf of Mat-
bock-Water, and one Pint of Lime-Water, when the

Gas in thefe three Spring-Waters is precifely faturated

by Lime-Water ; but when this permanent Vapour is

#0t [aturated, thefe Waters afforded feven Ounce

Meafures of Gas from cach Pint of Lime-Water

Jaturated. Thar the QuaLrrtty of the Gas in thefe
Spring-Waters is the Jame, with Regard to Degree

of Concentration confidered as a Species of Acid, as

this permanent Vapour extricated Jrom calcareous

Earth ;—and that the Luantity of Gas may be known

n a certain Quantity of Spring-Water by afeertain-

#ng the Quantity of Lime-Water that will Jaturate

bhis permanent Vapour in a determined Bulp of Wa-
ter; for the Quality of Gas in Springs being the

Jame as that obtained by Art, the Quantity required
to faturate a Quantity of Lime-Water equal te
that [aturated by this permanent Fapeur in a certain

Luantity of Spring-Water is the Quantity of this

Subffance in that Quantity of Water.—That the
Gas in thefe Spring-Waters cannot be Jeparated by

the Heat of Boiling Water ;— that the Conclufion is
falfe, becaufe a Spring-Water contains Gas to the
Teft of Lime-Water, and depofits calcareous Earth
during Expofure to Heat, this Earth is there diffolu-
¢d by Gas y~—that the Water remaining after eva-
porating

- agm .
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porating any Part of a given Bulk of Spring-Wa-
ter contains the fame Quantity and not more Gas
than an equal Bulk of Water before Evaporation ;
—that the Gas in Buxton, Matlock, and the common
Springs fubjecled to Examination contatn Gas com-
bined with Quicklime, or with the Compound of Gas
and Quicklime, and not with fimple or elementary
Water, as bitherto [uppofed s—and that a Solution
of calcaresus Earth produced the [fame Appearances
on the Addition of Lime-Water as the above Springs.
—That Inon and other Metals were not in general
diffolved by Gas in mineral Waters, but by an Acid;
and that the [pontancous Decompofition of chalybeate
Waters might not,and aclually does not, depend upon
the Efcape of Gas, but upon a different efficient
Caufe, namely, DivuTtion of the metallic Salt
with which thefe Springs are impregnated.
That the tepid Springs of Buxton afforded upon
Evaporation - of their Weight, or fixteen Grains
of folid Matter in a Gallon of Water, which was
Sea-Salt, wvitriolic Selenites, and calcareous Eerth;
that the Quantity of each of thefe was about one
Grain and three-fourths of Sea-Salt, two and an
balf Grains of wvitriolic Selenites, and ten Graius
and a balf of calcareous Earth ;—rthat the Cruft
Sformed on the Infide of Tea-Kettles and other Ve/-
Jels, after boiling Buxton and Matlock-Water, is
calcareous Earth and vitriolic Selenites s—that dur-
. ing boiling or Evaporation by a lefs than boiling
Heat ne deid can be detelted to be feparated, con-

Jequently,
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, ently; there is no Decompofition by the Heat of
boiliuy W._::ﬁ_er of any Kind of -};QQWI, earthy, or
metallic Selt;—and it was further proved, that
this Water contains no Acid &xr@zﬁxg Acid of Vi-
triol,muriatic Acid, and Gas combined with Jixed foffil
Alkali and Quicklime ;—and laply, thaf Buston-
Fater dses not contain'any phlogiftic Subffance Jepa-
rable by Heat and Evaporation. A,

- As common Springs contain the fame folid Sub-
ftances difcovered in Buxton-Water, andin much
greater Quanticy ; and as, from the known Pro-
perties of thefe Subftances, we have no Reafon
to expect any beneficial Effeéts from them in dif-
eafed States in the Proportion in which they are °
¢contained in thefe Springs, the Confideration of .
them may be negleted in Pradtice, and the pe-
culiar medicinal Qualities of Buxton-Water muft

- be fought for on other Principles.

A Review of the preceding Hiftory pointed
out, that this tepid Water might be particularly
powerful in curing Difeafes on three Grounds,

1. On Account of its Purity (o), or fmall Quan- -
tity of Impregnation;
M. From its Temperatare ;

() C‘uncér_;ﬁ'ng the Effe&@s of pure or elenentary Water
.in the Cure of Difeafes, perhaps' fome Faéts may be col-
le&ted from Writings on the Ufe of Swoww-Water, which is
nearly as pure as diftilled Water, and is not a hard Water,
or has any Effécts dependent upon Nitre, as has been fup-
pofed. : ‘
iI. In





















