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TO

BENJAMIN coust or RUMFORD.

TO diminith the wants, and increafe the
comforts of Mankind, is furely one of the
nobleft purpofes of Philofophy. This, Sir,
has ever been the objeét of your labours.
You have defcended from the fublimeft
inveftigations of Phyfical Science, to the
humble tafk of bringing your difcoveries to
the level of vulgar comprehenfion; and
(ftill more to infure their benefit to Society)
you have condefcended to inftruét the Artift
and the Workman in thofe particulars, which
are neceflary to their praétical application,
Confident of the intereft you take in
every thing that relates to the benefit of
Mankind, I venture to claim your Patro-

nage to an undertaking which has for its
objecét
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object a concern equally important and uni-
verfal, the Prefervation of Health, and the
Reliet of Difeafe. It 1s to no fanciful un-
tried icheme, Sir, that I folicit your at-
tention, but to an extenfive and ufeful im-
provement of Chemical Difcoveries, which
had their rife in England, and which by
unceafing efforts, and by the liberal fupport
of enlightened men, I have happily fuc-
ceeded in bringing to a greater degree of
maturity in a foreign country.

Many years have elapfed, fince T firft
engaged in a manufacture of Artificial Mi-
neral Waters at Geneva. The diftinguithed
approbation which that undertaking met
with from the Phyficians of that Place,
and from the public at large, induced me
to form another, and ftill more extenfive
one, of the fame kind, at Paris. This,
Sir, you have, not long ago, been pleafed
to vifit; and the annexed Reports refpecting
it, which are drawn up by Committees
felected from amongft the ableft Chemifts
and Phyficians in France, will concur with
your tcﬁiﬁmn}r to thow that its claims to
encouragement are not founded upon myi-

terious fecrecy or {pecious pretence, but
5 reft
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reft upon the firm bafis of fcientific exami-
nation and approved ufe.

The chara&@eriftic liberality of the Britifh
Nation, entitlesit, in an eminent degree, to
fhare in the advantages of whatever is calcu-
lated for the good of Society; but it has a
peculiar claim to benefits derived from the
application of difcoveries which originated
from itfelf. Under your aufpices, then, I
chearfully fubmit the matter to the teft of
public trial ; and cannot doubt but the re-
fult will correfpond with that countenance
and favour, which you have been pleafed to
beltow upon the labours of,

SIR,
Your moft obedient, and

very humble Servant,

Ns. PAUIL.

7Y e ,f.J 5% )
¢ /L / Villier’s Street, .r( fh_-q,.,,lj 7
toth of April, 1802.
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HAVING been ftrongly encouraged, by fome
friends in this country, to eftablith in London a

laboratory, or manufafture of artificial mineral
waters, upon the new plan, and with the feveral
improvements which I have introduced abroad
into that department of practical chemiftry, I
have lately repaired to England for that purpofe.
And although not quite a ftranger in this
City, where I refided for about fifteen months
at a former period, I thought my firft care
ought to be to convey to the public an idea
of my obje&, and of what I confider as my
claims to its fupport. In this view I have been
induced to publifh the annexed RErorT made ta
the NationaAL INstiTuTE of France by a fele&
committee of eminent medical men and chemifts,
refpeéting the manufacture of mineral waters and
the bathing cftablilhment, which, within thefe
two years, [ have {ct on foot at Paris. This Re-

b - port,
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port, I have reafon to fuppofe, will attra® the
public attention more effectually than any account
or commentary of my own. It will fhow that
not only phyficians and men of fcience abroad
have thought it worthy-ef their attention to in-
quire minutely into this eftablithment, but that
it has, in fome den"ree become in France an ob-

s

jeét of public concern.
To this Report T have only fubjoined, in the

form of an Appendix, a few Notes, the principal of
which confain teftimonies' from the Faculty ‘of
Paris, and from the P'h}'ﬁcia'ns {)f' Geneva, To
the Jatter efpecially, who have never ceafed to
give me all poflible encoturagement and aﬁiﬁance,

I feel '-_grt-:at pleafure in expreffing ﬁpan' this, as

upon every occafion, my gratitude and ‘regard.

‘Being myfelfa native of Geneva, and inftrufted’

éa’rf,r in life in fome pm&ical branch;:s of mecha-
mc:s, T often Enjﬂ}ﬂd the Invaluable advantagc
of ﬂxerclﬁng my mdu&ry under the eyes and im-
mediate direction of the late celebrated Profeffor
de 'Saﬁﬁ'ﬁi'é,' and Inf‘h his worthy fucceﬂ'or, the pre-
fent Pfufcﬁbr Pictet, who has never ceafed to
honoilr_ ";1'1-:[:: with hls fnt:ﬁtlfhlp, and to affift me

mth his advlce in all m}f‘u‘ndertakmgs. It isnot
> furprifing
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furprifing; if, under fuch ‘circumftances, /1 -felt a
ftrong defire to become acquainted with-the ele:
ments of Chemiftry and-Natural Philofophy, and
endeavoured to apply to fome afeful praétical pus-
_f:ﬂfe, the gradual pmg‘r&i% ‘which I made i the
ftudy of thofe fciences. Amonglt my firft at-
tempts of this kind, the imitation of mineral wa-
ters occupied the greateft portion of my timeand
attention. | In conjunction with two ‘other gen-
tlemen of Geneva, and with the affiftance and
enlightened  fupport of * thie’ Phyficians ‘of -that
Town, I foon met with Very encouraging fuccefs;
and although my attention has at no time been -
exclufively confined to this particular purfuit,
yet I have ever fince been endeavouring to biing
thefe firft attempts to a greater degree of utility

and-petfe@ion. o 16nodiud 10 shol fo o
My intention, at préﬂefiﬁ is 'to" corifitie ‘myfelf
to the preparation of ‘all 'fuch kinds of minéral
waters as are either taken medici-naliy,' or drank as
- & luxury, and as'a falubrious article of diet, Jay-
~ ing afide the bathing eftablithment, ‘and all that
relates to the erfernal ufe of mineral waters.
But the apparatus and laboratory are equally cal-
culated to prépare any kind;' or any quantities of
b2 mineral
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mineral waters, that may be required for any pur-
pofe whatever.

The public will now be conftantly and regu-
larly fupplied with any of the mineral waters that
are mentioned 1n the annexed Reports, and with
fuch other kinds, or fuch new modifications of
thofe waters, as Phyficians may think proper to
{uggeft,

The mineral waters that will be kept immedi.
ately 1n readinefs are : |

1. The sTRONG SELTZER WATER, .

2, The MiLp SELTZER WATER ¥,

3. The sTroNG SPA WATER.

4. The wrak Spa WATER

5. The Gaseous ALKALINE WATER (come

monly called mephitic) either with carbo-
nate of {oda or carbonate of pot-afh,

6. The Seipritz WATER.

7. The OXyGENATED WATER,

8. The HYDRO-CAREONATED WATER.

9. The HYypro-suLPHURATED or HEpATIC

WATER.
Thefe

* The epithets sTroNc and MILD, Or STRONG and WEAK,
which have been arbitrarily ufed in the Report, for want of more
appropriate
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Thefewaters, in general,will be prepared according
to the analyfis mentioned in the annexed Report.
But whenever it fhall appear proper to make any
changes or additions to the formule now employ-
ed, fuch alterations will be made known to the
public. It is impoffible; indeed, to have any
fixed and conftant flandard in the application of
medicinal powers, the effets of which muft al<
ways be influenced by the differences of climate,
of conftitution, and, above all, by the vaft variety

,of difeafes to. which they are applied. ~ Although
Tam far from claiming any pretenfions to medical
knowledge, and make a point on the contrary té
fubmit, upon every occafion, my opinions to the
~ experience of medical men, I can eafily conceive
that this clas of medicines may be varied almoft
indefinitely. It may be found, for inftance, that
the Spa and Seidlitz water,-mixed together, make
ar: ufeful tonic purgative; or, that the Spa water

appropriate names, to contraft thefe two varieties of Seltzer Wa.
ters, cannot be confidered as firictly applicable to their real na.
ture, fince the diflerence between them lies in the QuariTY
rather than in the QuanTiTY of the gas which they contain.
This important difference will be found pointed out, and ex.
plained, in feveral parts of the Report. See pages23and 32.

sy
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may with advantage be mixed with the hydro-{ul-
phurated water. Perhaps, alfo, the Seltzer water,
blended with Seidlitz water, may be found pre.
ferable to that of Cheltenham; and, in thort, in-
numerous combinations can be obtained, by arti-
ficial means, that may be more effe¢tual in par-
ticular cafes than thofe which Nature affords.
With regard to the names that are ufed to dif~
tinguifh the different kinds ‘of mineral waters, it
muft be confefled, that a degree of confufion can-
not fail to arife from the deficiéncy of language in
that refpe€t. A variety of names have been ar:
bitrarily introduced in the nomenclature of artis
ficial mineral waters, which by no means always
convey an idea of their compofition. ~ T (hall not
{cruple, therefore, to adopt, for thofe that are al-
together artificial compounds, fuch names as.mﬁy
appear more analogous to their real nature; but,
in the imitation of natural waters, J with to pres
ferve, as much as poffible, the names of the na.
tural fprings which 1t is intended to imitate. It
1s {carcely neceflary to add, that I fhall have no
kind of objeftion, whenever it may be thought
proper, to fubftitute occafionally, for the foreign
artificial chalybeate, purgative, or hepatic waters,
: I thofe
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thofesof Tunbridge, Cheltenham, Briftol, Bath;:or
Harrowgate, withi 'their full proportion of gafeous
contents; according. to the moft accurate analyfis
which ‘we have «of: thefe; waters,’ and> which Dr.
Saundérs, ‘in his-late: treatife on.mineral waters,
has colléfted with ‘greatcare:and perfpicuity, -
- With regard to-the commercial part of this
eftablifiment, and all that relates to.the fale of the
waters, I beg leaveto decline entering at prefent
into dny particulars on this fubje.! Notice of
thefeiparticulars will be given to the public, from
time to time, with an account of the different
kinds of waters that will be kept in' readinefs, and’
of the. alterations which may occafionally take.
places -1 fhall only obferve, ‘with refpedt to the
ceconomical past of this bufinefs, that a long ex-
perience, and careful: comparifon: of ‘refults, have
induced me to prefer glafs bottles, notwith-
ftanding their higher price, to the earthen ones
commonly ufed for that purpofe. My reafon for
this preference is, that the earthen bottles, from
their porous texture, are apt to let a quantity of
gas efcape. I have experienced, on the contrary,
that mineral waters could, with proper precautions,
be tranfported in glafs bottles to the diftance of

three
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three or four hundred miles by land, and could
bear a voyage to the Eaft and Weft Indies, or in-
deed any voyage whatever, without being in the
leaft injured. And befides, the tranfparency of
gla(s has the additional advantage of affording an
ea{y and certain means of afcertaining their perfect
cleanlinefs. In comphance, however, with the re-
ceived cuftom, both kinds of bottles will be ufed,
and the public will have its choice of either.

I do not know how far the ufe of mineral wa-
ters has been introduced into the hofpitals of this
country; but I conceive that they may, in fome
mftances, fuperfede the ufe of wine or other ex-
penfive articles. I fhall be happy, if this fhould
be found to be the cafe, to fupply public chari-
table Inftitutions, on any terms that their general
welfare may be thought to require. |



REPORT,
&c. &ec.

SECTION 1.

Object of the Report:—Short account of the ai-
tempts hitherto made for the preparation of
Artificial Mineral Waters.

IN the year 1755, M. Vengl of Montpellier;
prefented to the Royal Academy of Sciences, an
account of his {uccefs in imitating Seltzer water;
by paffing through pure water the gas arifing from
effervefcing fubftances. Chemifts then, for the
firft time, began to conceive the hope of produc-
ing, by artificial means, mineral waters, exatly
refembling thofe of Nature; and the prejudice
before entertained, of its being impoffible to con-
municate to fimple water the fame principles
and the f{ame virtues, that are found in natural
mineral waters, gradually difappeared. M. Venel,
indeed, confidered this gas as nothing more than
common condenfable air; but, notwithftanding

B - his
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his error refpecting the nature of fuch waters, ftill
his procefs was the firft decifive ftep towards their
fuccefsful imitation. Soon after this, however,
Dr. Black’s difcovery relpe@ing fixed air, or (as
it i1s now termed) carbonic acid, and the fucceflive
difcoveries of Dr Prieftley, the Duke de Chaulnes,
and M. Ruelle, on the {olution of this new aériform
acid in water, brought to light the true compofi-
tion of {pirituous or acidulous waters, and afforded
the means of imitating them perfetly. The
knowledge which was at the fame time accumu-
lated from all hands, refpecting the various falts
diffolved in water ; the manner of detefting them
with certainty, and extraéting them without alte-
ration ; the folubility of iron by the affiftance of
the carbonic acid; and that of the fetid or hepa-
tic gas ({ulphurated hydrogen) in water, furnifhed
the means of compofing from their refpective in-
gredients, artificial waters, in the feveral claffes of
actdulous, alkaline, bitter faline, fimple and aci-
dulous chalybeate waters, and likewife fulphureous
waters; of all which, {cience had already thewn
the important diftinétions. Bergman was the firft,
who, in hisvaluablediffertations, publifhed in 1774,
1775, and 1778, on the preparation of cold waters,
on the acrial acid, and on the analyfis of waters
in general, gave eafy procefles of imitating, from
their {crupulous examination, the waters of Scid-
chutz, Seltzer, Spa, and Pyrmont; and alfo the

hot and cold hepatic, or fulphureous waters. He
fhewed

By s
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fhewed that no mineral water could be confidered
as exaltly analyfed, unlefs it could be imitated in
all its properties, by diflolving in fimple water
the {fame principles that had been obtained from
the compounded one; and he proved, that there
was no exception to this general rule. Laftly,
after having pointed out the advantages which
Sweden, in particular, might derive from the arti-
ficial preparation of the above mentioned waters,
as well with refpect to its commerce, as to its indi-
gent fick, and alfo to the advancement of the
healing art, he gives fome obfervations on the
good effets of thefe factitious waters, which he
had often found even fuperior to the natural ones
in hamorrhoidal affettions, 1n arthritic pains, and
in obftinate intermitting fevers. Thus did the
illuftrious Swedith profeflor leave far behind him
all the imperfeét effays which had been given be-
fore that period, and the vague or conjectural
theories that had been offered refpeting the ana-
lyfis of waters,

In the year 1779, M. Duchanoy publifhed a
treatife on the art of preparing artificial mineral
waters, in which the modes of imitating them were
detailed at greater length, but with very little in-
formation that was new, or different from what had
been given before by Bergman. In this treatife,
however, the author offered the firft entire and
{yftematic view of the artificial preparation of moft
of the mineral waters in ufe, according to the

B2 principles
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principles of an art, which, not twenty years before,
had been deemed impoffible.

Thus was the imitation of mineral waters not
only invented, but almoft immediately carried to
perfection, in the interval between the middle of
the century and the year 1780; that glorious
@ra of chemical labours and difcoveries, in which
the {cience underwent a complete change in France,
and was built as it were upon a new foundation.

From that time, (1780) the art of imitating
mineral waters has been continually improving ;
all the fyftematic works in Chemiftry, as well as
the numerous treatifes on this f{ubjet in parti-
cular, prefenting facts and refults, which have
carried this part of the fcience to a degree of per-
fection that leaves us {carcely any thing more to
wifh for.

It may therefore be faid, that the art of .imitat-
g mineral waters 1s now carried to its utmoft
limits; and that Chemifts well acquainted with
the refources of their art, and fkilful in their ope-
rations, will no longer find any difficulty in the
preparation of them. Accordingly, for thefe
twenty years paft, the Chemifts engaged in this
department of their bufinefs, have fatisfied the
wilhes of all phyficians, who were fufficiently ac-
quainted with chemical {cience, to put due truft
in it, and to be convinced, that it has at laft dif-
covered the procefs of nature. In feveral well

conduéted laboratories of this kind, the waters of
I Seltzer,
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Beltzer, Seidlitz, Spa, Balarue, and Barege, are
now prepared ; they are alfo made either {tronger
or weaker than thofe which nature affords, and
their mildnefs or ftrength thus regulated to’the
degree which the views of the phyfician require.

But, befides that, either from local circumftan-
ces, or from the inadequate capital of thofe en-
gaged, .the bufine(s could not be carried on every
where with the fame facility and perfe&tion, fuch
an undertaking could never have attained that ex-
tent in the variety or magnitude of its operations,
that enables it to fupercede the ufe of the natural
mineral waters, and to {upply the demands of a
large and populous city, if men equally conver-
fant with the chemical and mechanical {cience
neceflary to enfure {uccefs, had not conceived and
executed the plan of eftablithing genuine manu--
factures of artificial mineral waters upon an ex-
tenfive {cale. Among the eftablithments of this
kind lately begun in France, that which Mefirs,
Paul and Co. have juft fet on foot, 1n the fireet
of Mont-Martre, in Paris, defervesto be particu—
larly diftinguifhed *.

M. Paul, who, being at firft connected with
Mr. Goffe, an ingenious apothecary of Geneva,
- has for ten years paft prepared mineral waters with
great {uccefs at that place, and {old annually up-

]

* This eftablifhment has fince been removed to the ftreet
of Lazarre, near Tivoli,
wards
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wards of forty thoufand bottles of artificial Seltzer
water, prefented to the National Inftitute, at its
fitting of the 16th November, a paper on the pre-
paration of mineral waters, the fubftance of which
the Reporters will now proceed to ftate; they
will afterwards defcribe the ingenious proceffes
which they have feen employed in his labora-
tory, and give an account of the artificial waters
themielves; they will then add {fome obfervations
on their nature and comparative properties, and
{fuggeft certain improvements of which they ap-
pear to be ftill fufceptible. Laftly, the Report
will terminate with a ftatement of the refults
which the preceding fa&s have afforded, and of
the conclufions which the Committee wifh ta
lay before the Inftitute for its confideration,

SECTION 1L
Abfiract of the Memoir of Mefis. Paul and Co.

TaE firft part of this paper contains an account
of the advantages which Geneva has, for ten years
paft, derived from the manufa&ure of artificial mi-
neral waters*. The fimple imitation of thofe waters,
to which M. Paul firlt confined himfelf, has been
followed by certain modifications fuggefted to him

* See Appendix, Note A.

by
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by the phyficians of that place; and efpecially by
the preparation of gafeous waters, more highly
impregnated than thofe of Nature. The eftablith-
ment then, may be confidered, both from its
magnitude, and from the variety of mineral wa-
ters produced at it, as a real pneumatic laboratory.
There are fcarcely any mineral waters now im-
ported into Geneva, whillt thofe of his manufac-
ture are exported to the amount of forty or fifty
thoufand bottles annually. The fuccefs of this
firlt attempt, has induced him to form a fimi-
lar eftablithment at Paris. In this, are prepared
nine kinds of artificial waters. The {ummary re-
marks that have hitherto been made upon each of
thefe waters, are contained underthe following heads::
1. The Seltzer Waters have been ufed with
advantage in catarrhs, rheumatifin, afthma, and in
bilieus and putrid diforders ;—they prove diuretic
and antifeptic, even when externally employed ;—
they are ferviceable in {pafmodic affetions of the
ftomach; and they promote digeftion. They
may be taken mixed with milk, with wine, or
with {yrup of capiliaire. IM. Paul prepares them
in two different ways: in the one, the carbonic
acid (or fixed air) is difengaged from chalk by
{ulphuric (vitriolic) acid; in the other, it 1s {epa-
rated from the {ame {ubftance by heat alone. The
water prepared in the former mode has fomewhat
of a fharp tafte and irritating quality, owing to a
fmall portion of the fulphuric acid carried over
with
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with the carbonic gas; but when prepared in the
other, it i1s quite frece from fuch impregnation,
and therefore better adapted to thofe complaints
in which irritation 1s to be avoided. With the
‘carbonic acid gas, obtained in either of thefe
modes, he  likewife manufactures Seltzer water,
either flrong or weak, according to the proportion
of gas introduced.

2. The waters of Spa, which like thofe of Seltz,
are charged with a large proportion of carbonic
acid, are, however, diftinguilhed from the latter
by containing iron. To the properties of the
Seltzer water, therefore, they unite the tonic and
ftomachic qualities which this metal 15 known to
Fk}ﬂ‘ﬂﬁi.

3. The gafeous alkaline water, fo highly com-
mended 1n England, in cafes of gravel and ftone,
certainly affords very great relief to the pain which
accompanies thefe complaints; and, according to
the authors of the Memoir under confideration,
this effet muft be attributed to the folvent power
which this water imparts to the urine: they, there-
“fore, think it proper to be imployed inftead of the
cauftic alcali, and Stephens’s medicine. Patients
fhould drink, every morning, two or three tum-
blers of this water, mixed with milk *.

4. The Secidlitz waters are the mofit eafily imi-

tated of any; and the artificial ones have exactly
he

» Vide Dr. Saunder’s Letter to Dr, Percival, in his Philos
fophical, Medical, and Experimental Effays, vol. 3d, 1776.
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the fame cooling and purgative qualities, which
are obferved in thofe that are produced by Nature.

5 The oxygenated waters, which contain nearly
half their bulk of oxygen gas, and were firft pre-
_ pared by M. Paul, on the fuggeftion of the Phy-
ficians of Geneva, have perfectly anf{wered the ex-
pe&ations formed of them, and deferve the greateft
attention from medical men. Although poflefled
of no particular tafte or {mell, they reftore appe-
tite and ftrength, promote urine, reftore the men-
ftrual difcharge, and relieve {pafms of the ftomach,
and hyfterical complaints. The Bibliothéque
Britannique contains a {eries of interefting obfer-
vations on their {alutary effects.*

6. The hydrogenated waters contain about one=
third their bulk of hydrogen gas (inflammable air):
They are ufeful in fevers with inflammatory {ymp-
toms, in which they diminith the frequency of
the pulfe: they likewife allay pains in the urinary
paffages, promote fleep, and give relief in fome
nervous complaints.

7. The hydrocarbonated waters (thofe impreg-
nated with a mixture of inflammable and fixed -
air) do not differ materially from the preceding.

8. The hydrofulphureous waters, prepared with
hydrogen gas, mixed with a f{mall proportion of
hepatic or hydrofulphureous gas, have the tafte
and {mell of rotten eggs, and refemble the natural

* See the Appendix, note B,
C {ulphureous
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fulphureous waters. They are diaphoretic -and
difcutient; very ufeful in obftructions, in jaundice,
and in affetions of the mefentery. They admit
of many varieties, according to the proportions in
which the two gafes are employed; and their
external application is equally worthy of attention.
From the great quantity of fulphurated hydrogen
gas with which they are charged, they become
valuable as a lotion or bath 1n various foulnefles of
the fkin; and when applied 1n a ftream (douche)
upon the part, they have proved {uccefsful in cur-
ing-ill-conditioned ulcers. They very advantage-
oufly {upply the place of the natural {ulphureous
waters, to thofe patients whofe circumftances will
not permit their undertaking expenfive journies for
that purpofe.

The author of the Memoir in queftion, con-
cludes it with two obfervations, equally important.
The firlt is ceconomical, and has for its obje&t, the
advantage of not only keeping at home the money
which ufed to be fent out of France, for the pur-
chafe of thefe waters; but of producing an influx
of money for the fame purpofe from other coun-
tries. The other relates to the benefits which
fcience will probably derive from the procefles em-
ployed in this eftablifhment for the preparation of
mineral waters. Such is the fubftance of the Me-
moir prefented by M. Paul to the Inftitute; and the
whole is written with that fimplicity and precifioh
which correfpond with the nature of the fubject.

‘ SECTION



SECTION III.

Procefles ufed by Mefirs. Paul and Co. in pre-
- parving the Artificial Waters ;—Defcription of

the Placein which the Bufine(s is carried on ;—

- Proportions of the feveral Ingredients employed.

Tue Committee, on the invitation of Mefits.
Paul and Co. went to the laboratory, where the
waters are prepared. = They were immediately

~ftruck with the fimplicity of the apparatus; with
the order that prevailed in their refpefiive arrange-
ment; the ingenious means employed for procu-
ring water, and for filtrating it between the firft
refervoir and that from which it is taken when
about to be mineralized. They were not
lefs gratified with the perfetion of the machines
for obtaining the gafes, and particularly that for
obtaining the carbonic acid from carbonate of
lime (chalk), eitner by heat, or by the addition of
fulphuric (vitriolic) acid; but they admired, above
all, the rapid mechanifm by means of which the
gafes are comprefled, and condenfed in the water
that is to receive them. Throughout the wholg
the Committee have feen the moft ingenious me-
chanical contrivances united to the greateft che-
mical accuracy. They were every where ftruck
()
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with the difference between operations of this kind,
when conduéted on this large {cale,and the little, not
to fay infignificant mode, 1n which they are ufually
carried on. The apparatus, which the Committee
will now proceed to defcribe, 1s fo difpofed in
this laboratory as to prepare at once feveral hun-
dred pints of mineral waters, and to impregnate

them in the ftrongeft and moft uniform manner.
The inventor of thefe procefles is fo perfeétly
acquainted with all the apparatus employed in the
French laboratories for inveitigating the nature
and ufe of elaftic fluids; and has exerted fo much
ingenuity and precifion in cenflruting his ma-
chines, that they might be confidered as intended
for chemical experiments of the moft accurate
kind. As the inventor, however, withes to referve
to himf{elf, and his partners, the complete know-
ledge of his apparatus, and efpecially of that em-
ployed to comprefs the gafes (with which even
the Committee were not made acquainted), it is
not intended to enter into a minute defcription
of it. The Committee, however, think 1t their
duty to give at leaft a general nation of the pro-
cefles employed, that the Inftitute may be enabled
to appreciate the carcful and enlightened manage-
ment which prefides over this important eftablifh-
ment. Enough will be {aid to convey an idea of
the merits and advantages of this manufacture,
but not to furnith the means of imitating it; and
the Committee will thus have fulfilled the tafk
i affigned
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affigned to them refpefting the refults of thefe
procefles, without infringing the rights of the in-
ventor with regard to the machinery by which
they are performed.

Two forts of apparatus, equally fimple and in-
genious, and carried to a degree of perfection
which may render them very ufeful, even in accu-
rate experiments, are employed, the one for difenga-
ging the gafes by heat, the other by effervefcence.
The firft is a metallic cylinder, which paffes
through a furnace, and isprovided ateachextremity
with contrivances that enable the operator to fee
what is going on within it at any time, during the
procefs; and alfo to colle&, transfer, meafure,
and purify the gafes thus feparated. In fhort,
this apparatus exhibits an aflemblage of all the
moft exaét and ufeful contrivances furnithed by
modern chemiftry, for obtaining and examining
elaftic fluids.

From the extremity of this apparatus, (which is
divided by a partition, and has on one fide the
furnace and cylinder, on the other, the receivers,
and whatever elfe is neceflary to the colleéting,
meafuring, and purifying gafes), there arife move-
able tubes that can be lengthened, fhortened, and
direéted at pleafure, {o as to convey the gafes into
a pump, by which they are forced into ftrong clofe
cafks, where they meet with the filtered water, as
it iffues from a contiguous apparatus, and are dif-
folved in it by the joint affiftance of agitation and

i preflure.
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preflure, This apparatus is applied to the con-
denfation of the carbonic acid, and likewife to
that of the oxygen and hydrogen gafes.

The fecond kind of apparatus is appropriated
to the obtaining elaftic fluids by effervefcence, and
15 {till more fmple than the former. Although it
refembles thole ufed in our laboratories, and con-
filts of a receiver furnithed with tubes, and ftop-
cocks, yet M. Paul has brought it to a degree of
perfetion, fimplicity, and convenience, which
renders the operation more ealy, expeditious and
certain, than before. Its performance is fo exad,
that nothing whatever is wafted : it colleéts the
whole of the gas; and 1s {o contrived, that the

effervelcing materials can never {well {o much as
to reach the firft water through which the gas
pafles : in fhort, every thing relating to it, whether
relpecting time or {pace, is turned to the greateft
advantage. The mechani{m, which produces thefe
effelts, 1s at the fame time of wonderful implicity ;
and {uch as denotes 1n the inventor the moft per-
fect experience in the feveral operations, as well as
a complete acquaintance with the acknowledged
inconveniencies attending the machines in. common
ufe; and with the means of obviating them: The
gas furnifhed by this procefs, 1s drawn out by the
fame pump, and conveyed into th: fame cafks as
that which is expelled by heat.

With regard to the comprefling machine, (th&;

ﬁru&ure of which was not expla.med to the Com-
mittee,

-
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mittee, as the inventor wifhes to k::epbit fecret) it
is fufficient for us to fay, that it anfivers the pur-
~ pofe in the moft effectual manner; as the various
gafeous waters, {pecimens of which were prepared
before the Committee, containa larger proportion
- of elaftic fluids (efpecially of thofe that are known
not to be foluble in water, except by the affiftance
of preflure) than any that have been made hitherto,
The Committee faw him prepare in lefs than two
hotuirs; two fmall cafks of Seltzer water, as well
with the carbonic acid e-xpeliﬁd by heat, as with
the fame gas difengaged by means of the {ulphuric
acid:  This procefs is fo fimple in all its parts, az
to be attended with no difficulty, irregularity, ot
lofs of time: the greateft neatnefs prevails through-
out the whole of the operation. The faline and
other fixed matters that enter inte the compofition
of fome of thefe waters, and efpecially thofe of
Scltz, Seidlitz, Spa; &c. are put in their due
quantities, well mixed and powdered, into each”
bottle, before it is flled with the gafeous
water, which is drawn immediately from the cafk
where it receives the impregnation. Even the
modé of drawing off the gafeous water from thefe
cafks is brought to the higheft degree of improve-
‘ment. The hifling noife, and the burfting of the
bottles occafionally, at the moment they are
corked, convinces the {pectator, that the water 1s
fuper-faturated with gas; and, that, notwithftand-
ing a {mall quantity efcapes, the liquid {till retains
. much
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much more of it than any artificidl water hitherto
prepared.

To this fketch of the new procefles which
M. Paul employs for the folution of gafes in water,
the Committee think 1t proper to add a fhort
account of the various ingredients which enter
into the feveral mineral waters prepared by him ;
in order that phyficians may thereby be enabled to
dire& their ufe according to the principles con-
tained in them, or to fuggeft fuch modifications,
in their preparation, as they may think defirable *,
The following are the proportions, which, ac-
cording to the written ftatement of M. Paul, to
the Committee, are contained in each bottle nf

twenty ounces meafure.

1ft, The sTRONG SELTZER WATER contains,
in each bottle of 20 ounces,
Carbonic acid obtained by effervelcence, 5
times the bulk of the water employed.

Carbonate of Lime, . . . . 4 grains
Magnefia, TR s
Carbonate of Soda; ~ . : . . 4 EiEl
Muriate of ‘Soday‘ . .. - . . 22 BEE

“2dly, The Mm1Lp SELTZER WATER contains
Carbonic acid evolved by means of heat,
and mixed with a little hydrogen gas,
4 times its bulk.

* See the Appendix, Note C,
The

.-._—'I-i' ¥l
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The 4 falts in the fame proportions as in
the firong Seltzer water.

3dly, The SpA wATER contains, in each bottle
of 20 ounces:
Carbonic acid obtained by efferve{cence, 5
- times 1ts volume. '

Carbonate of Lime, . . . . 2 grains
BT T S &
Cerhonateof Sqdd,” - o« s - 2 gIS.
Muriate of Soda, . . . . & gr.

Catbonate of Irori, . . . . ¥gr

4thly, The sTroNG SPA WATER contains:
The fame as the preceding, but with a
double proportion of iron.

sthly, The caAsEous ALKALINE WATER con-
tains :
Carbonic acid by efferve{cence, 6 times its
volume.
Carbonate of Pot-alh, . . 144 grains

6thly, The SEIDLITZ WATER contains :

Carbonic acid by efferve{cence, 5 times its
volume.

Sulphate of Magnefia, . . 144 grains

7thly, The 0OXYGENATED WATER contains:
Oxygen gas half its volume. '
D 8thly,
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8thly, HYy DROGENATED WATER contains :
Hydrogen gas, one third of its volume.

gthly, H¥DRO-CARBONATED WATER contains:
Carbonated hydrogen gas, two-thirds of its
volume.

1cthly, The WEAK HYDRO-SULPHURATED
WATER contains :

Half its volume of hydrogen gas, mixed

with one-thirtieth part of fulphurated

hydrogen gas.

11thly, The sSTRONG HYDRO-SULPHURATED
WATER contains :

Half 1ts volume of hydrogen gas, mixed with

one-fourth of fulphurated hydrogen gas.

SECGILION - 1V,

Examination of the Waters prepared in the
Epgablifliment of Mefrs, Paul and Co.

Tue Committee did not confine its enquiry
to the infpection of the laboratory of mineral wa-
ters, and the procefles of fabrication ; they thought
it proper to bring the refults themfelves under ex-
amination. [For that purpofe, a few bottles of
each «of the waters, prepared by the above men-
tioned proceflts, were casried, carefully corked
- | and

e
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and fealed up, from the laboratory of Mefits. Paul
and Co. to that of one of the members of the |
Committee, where they were examined, not with’
‘all the accuracy required 1n the analyfis of an un-
~ known mineral water, (as {uch a precifion would
have been fuperfluous), but with fufficient care
and attention, to give perfect fatisfattion as to the
nature of their contents. The following circum-
ftances were obferved by the Committee, three
days after the bottles had been in their pofiefiion,
during which time they were kept in a cool and
fhaded place.

The bottles containing Seltzer water, efpe-
cially that which M. Paul calls Strong Seltzer
waler, produced at the moment they were un-
corked, a confiderable efferve{cence, accompanied
with a remarkable hiffing noife.. The cork was
{everal times blown out with a loud report, and
abundance of bubbles continued to efcape from
the fluid for feveral hours. In decompofing this
water accurately by lime water, the precipitate
obtained indicated a little more than three times
its volume of carbonic acid. The reagents indi-
cated the prefence of the diﬂ'erent falts that had
been diflolved in the water.

The fame circumftances took place with the
weak Seltzer water; this' however yielded a little
lefs gas than the former; yet it produced a fimilar
hiffing and effervelcence, and one of the corks was
blown out, ;
iy D2 The

S



( 20 )

The ftrong Spa water had blackened its cork.
Some light yellowih clouds were feen floating
in it; it was brifk and fparkling, and had a dif-
tinct ferruginous tafte; it reddened on the addi-
tion of nut-galls.

The weak Spa water was brifker and more aci-
dulous than the former; 1t had lefs of the metallic
tafte, and was not fo much blackened by the ad-
dition of gallicacid. Some light yellowifh clouds
were alfo perceived 1n it.

The gafeous alkaline water which was much lefs
effervefcent than any of the former, and had a
fweeti(h tafte, contained twice and half its volume
of carbonic acid. The prefence of the alkali was
made confpicuous by every poffible reagent; and its
power 1n weakening the acidity, was abundantly
well marked, efpecially when compared to the
Seltzer and Spa waters.

The Seidlitz water, befides the properties of a
gafeous water, exhibited thofe of a folution of
fulphate of magnefia, or Epfom falt.

The oxygenated, hydrogenated, and hydro-
carbonated waters, differed but little either in tafte
or properties from common water. They pro-
duced neither hiffing noife, on being uncorked,
nor any very fenfible effervefcence, on coming in
contaét with air; and, in general, they did not
offer any obvious analogy with gafeous waters.
They fcarcely emitted a few bubbles of oxy-
gen, or hydrogen gas; and they did not produce

5 upon
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upon any reagent, effects fufficiently marked to
indicate clearly the prefence of the gafes with
which they had been impregnated by preflure;
yet the {mall portion that they did yield, had under-
gone no alteration, but retained the characters,
the one of oxygen, and the other ot hydrogen
gas, in a f{tate of tolerable purity.

Finally, the hydro-fulphurated waters, without
producing any agitation, or effervelcence, appeared
a little turbid, and emitted a flightly feetid fmell.
The nitrous acid, and acetite of lead, clearly indi-
cated the prefence of fulphur. The precipitate
produced by the firft of thefe reagents, was more
diftinétly marked in the ftrong, than in the weak
fort.

All the phenomena and characters that have
Juit been enumerated and defcribed, were equally
difcovered in the principal kinds of the fame
mineral waters, {fome months after they had
been fent from Geneva to Paris, where they had
been kept in cellars; there was this difference
however, that the quantity of carbonic acid in
the firft kind, was fenfibly diminithed, although
not fo much as might have been expeéted, fince
~ the ftronger fort ftill contained twice and half its
volume of carbonic acid.

SEC-
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SECTION V.

Obfervations on the Modes of Preparation, and |

on the Nature of the Waters.

Tur general furvey of the eftablifhment, the
. infpetion of the apparatus, the communication
made by M. Paul humfelf, of his receipts for the
faltitious waters, and the examination of thefe
waters, both frefh and old, as prepared by him at

Geneva, and at Paris, led the Committee to {fome.

obiervations, which it may be ufeful to commu-
nicate to the Inflitute: they relate both to the
general procefles ufed by the inventor, and to the
ipecial nature of each of the mineral waters in
particular. ‘The principal obje¢t of thefe obfer-
vations is to {uggelt fome modifications or im-
provements of which thefe artificial liquids ap-
pear {ufceptible, and which may have {fome in-
fluence on their {uccefs in the cure of difeafes.

1{t, Although there can be no doubt, that the
machines and procefles of M. Paul, enable him to
impregnate water with a greater quantity of gas
than any of the procefles hitherto employed,
thefe waters have conftantly appeared, on exami-
nation, to contain lefs gas than the author ftated.
It fhould not be inferred from this circumftance,

that

T
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that M. Paul does not atually pofiefs the means
of condenfing in the water, by his comprefling
machine, as much as 6 times its volume of carbo-
nic' acid, and of afcertaining with certainty, the
reality of this condenfation ; but it is certain, that
thefe waters fuffer conftant and fucceffive loffes,
either at the moment the cork is applied and {ealed
in' the 'bottle, or in keeping, or uncorking it ;
as the rapidity and noife with which the cork is
drawn, fufficiently denotes. It muft be obferved,
however, that more elaftic fluid is obtained from
thefe waters, by the pump and other ingenious
mechanifm that the author has conftruéted for
that purpofe, than by the procefles ufed by the
Committee ; but there is reafon to believe, that
notwithftanding his ingenious contrivance for difen-
gaging the gafes from the water, and afcertaining
their quantity, ftill there may be fome fource of
error; fince {olutions of lime and barytes, uni-
* formly indicate a {maller quantity of thefe gafes *.
This obfervation, however, (the only one the
Committee will have to make on the general
{cheme of M. Paul,) ought rather to. convey a
more favourable idea of his eftablithment, as will
appear from the following remarks on each kind of
artificial water in particular.
2dly, The ftrong Seltzer water, aIthough ap-
pearing to contain, when chemically examined,
.. * See the Appendix, Note D, soaxem
lefs
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lefs carbonic acid than it was made to abforb in
the procefs of preparation, is ftill found to be
loaded with a greater quantity of this gas than
any of the artificial waters hitherto made. Berg-
mann, and all the authors that have followed him,
mention only a volume of gas, either equal, or a
little fuperior to that of the fluid; whilft 'M.
Paul’s waters conflantly yielded upwards of Z/iree
times their volume of gas.  But this great propor-
tion of carbonic acid, which gives to the fupcr-
abundant gas fuch a conftant tendency to efcape,
aud to the water {fuch a remarkable effervefcent
quality, may be regarded as fuperfluous as to the
medicinal properties of the water. Twice its vo-
lume of gas would be {ufficient to render it fuperior
to any of thofe that nature affords. Patients do
not take 1n any thing like the quantity of gas con-
tained in M. Paul’s factitious water; a great deal
of it being difengaged in uncorking the bottles,
and a great deal again in pouring out the water and
fwallowing 1t. But it muft be acknowledged
that the brifk and fparkling quality is generally
agreeable, and particularly well adapted to fome
domeftic purpofes; fo that, although it 1s not in-
difpenfable in the medicinal adminiftration of
thefe waters, the author neverthelefs, deferves
-credit for this additional merit. The Committee,
however, does not entertain the fame opinion with
refpet to the addition of carbonate of lime and
magnefia, in the artificial Seltzer water. They

belicve
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believe with Bergmann, that thefe earthy falts, with-
out being {o noxious as the illuftrious profeflor
thought, and without occafioning the obftructions
which he apprehended might refult from them,
cannot at leaft add any ufeful quality to this wa-
ter, and may, perhaps, diminith thofe which it -
derives from its other principles *:

3dly, The preparation of the weak Seltzer water;
with carbonic acid extracted by hear, was a very
happy invention. It is certain that this water has
not the fame fharpnefs, and does not occafion the
fame 1rritation as 1s obferved 1n that which is pre+
pared with carbonic acid obtained by effervefcence.
The two obfervations on the fuperabundance of
acid, and on the prefence of the earthy falts, apply
to this kind as well as to the former. It may more-
over be obferved, that it would, perhaps, be defir=
able that this water fhould not contain the hydro-
gen gas which M. Paul ftates to exift in it; and as
the origin of this gas 1s well known, he might eafily
avold it by fubftituting in place of his iron cylin-
der, an earthen one, and for the chalk which he em-
ploys, fome powdered marble or calcarecus fpar.
The water which he pours into the cylinder, and
which he finds fo efficacious in facilitating and
haftening the difengagement of the carbonic acid,
would then no longer give birth to the hydrogen
gas above mentioned. But it muft be acknow-

* See the Appendixy note E,

E ledged,
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ledged, that this remark, although tending to carry
a little farther the degree of perfe@ion which this
preparation is fufceptible of, ought to be con-
fidered as of little importance, with refpe to the
nature and falubrious effects of this kind of mi-
neral water*®,

4thly, In both kinds of M. Paul's faétitious
Spa waters, there always appears a cloudy precipi-
tate of carbonate of iron, notwithftanding the fuper-
abundance of carbonic acid, which is contained
in thefe waters, and the exat and careful method
by which the iron is added. M. Paul puts into
the bottle, previous to the introduétion of the
falts, and of the gafeous liquid, a quantity of fo-
lution of iron in acidulous water, the proportion
of which ha varies according as he wifhes to pre-
parc weak or ftrong Seltzer water. The precipi-
tation of the iron muft, therefore, be owing to
the previous preparation of this folution; and it
would be very eafily prevented either by preparing
the ferruginous folution later, or by leaving out
the two earthy falts, which are added to no ufeful
purpofe.  However, notwithftanding this par-
tial precipitation of iron, there remains enough of
it to give to the water the metalic tafte, the pro-
perty of blackening on addition of gallic acid, and
the medicinal qualities that are known to beleng
to this clafs of waters.

* Sce the Appendix, nete F.
sthly,

hﬂ i
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gthly, The galeous alkaline water is prepared
with ‘carbonate of pot-afh, evidently for the fole
purpofe of giving it exaltly the fame quality as
that known under the name of alkaline mephitic
water, fo much ufed in England, and {o ftrongly re-
commended by Dr. Jugenhoutz,in cafes of calculus.
Yet the natural gafeous alkaline waters are all {o-
lutions of carbonate of foda, with excefs of carbo-
nic acid. The waters of Vichy, of Bard, and fe-
veral waters of Puy de Dome and Montd’or, are
of that kind. If Phyficians fhould wifh to have
‘waters prepared exaltly fimilar to thofe which we
have juft mentioned, it would be very eafy to M.
Paul to introduce that flight modification in his
procefs, by fubftituting the carbonate of foda to
the carbonate of pot-ath. He might, at the {fame
time, continue to prepare the alkaline gafeous
water with pot-afh, if it fhould continue to be
found ufeful in fome urinary complaints; but it
does not appear at all prebable, in the prefent
{tate of animal analyfis, that an alkaline carbonate
fhould poflefs a folvent power over calculi formed
of uric acid or phofphate of lime; and thefe two
kinds of concretions are known to be the moft
frequent of all.

~ 6thly, Although the Seidelitz water, with which
we areacquainted at Paris, does not, by any means,
contain a portion of gafs approaching to that which
is introduced into the waters which M. Paul
prepares; this addition, probably recommended
E 2 | by
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by medical men, cannot be attended with any
inconvenience: 1t would be ealy, however, in cafe
it thould be found advifeable, to diminifh at plea-
fure the proportion of gas, as alfo to vary and in-
creale the proportion of fulphate of magnefia, in

order to render this water more active and more

purgative. Perhaps, alfo, it will be found proper
that M. Paul (hould add to his faétitious Sei-
delitz water, the {mall proportion of muriate of
magnefia, which has been found in the natural
Seidelitz water, and which, confidering its tharp
and ftrong tafte, feems to deferve being ranked
amongft its ative principles.

»thly, The preparation of oxygenated water,
and the f{folution of oxygen gas, in twice. its
volume of water, by means of a ftrong preflure, is
a real and important difcovery, both in philofophy
and medicine. There is every reafon to believe,
that it will become ufeful in feveral arts; and it
may alfo account for {fome natural phenomena,
hitherto but little underftood. This water, how-
ever, does not appear to-be a true folution of
oxygen gas; the gas {eems merely to be con-
denfed and retained in it by preflure, fo as to
efcape from 1t eafily, whenever the preffure is
either diminifhed or removed; and it is for that
veafon, no doubt, that we could not extract from
the water even one-third of the quantity which
the author ftates. . Although the tafte, and other
properties of the water thus oxygenated, {eem not

b
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to differ from thole of common water, it would
not be reafonable to raife any doubts on the effects
which the phyficians of Geneva have obtained
from it; -which effeCts they have carefully de-
fcribed in feveral numbers of the Bibliothéque
Britannique, while treating of the modern pneu-
matic chemiftry. From the refearches which one
of the members of this Committee had already
made on that part of medicinal chemiftry ({feveral
years before Meflrs. Rollo and Cruckfhanck, who
feem either to have forgotten or to have been
ignorant of his previous {peculations on the {ub-
ject), the Committee is perfuaded, that water im-
pregnated with oxygen gas, may become one of
the moft powerful remedies, and moft ufeful re-
fources in the healing art. It will, perhaps, in
many inftances, {upply the place of the acids, the
oxyds, and metallic {falts, with regard to their
oxygenating operation, or, at leaft, affift and {up-
port themin promoting that effet. Butthisisquite
a new field uf}inveﬂ:ig&tinn, where much remains
to be done before it is poffible to draw any pofi-
tive conclufions.

8thly, As to the hydrogenated and hydro-car-
bonated waters, notwithftanding the hopes which
the Phyficians of Geneva had, with fome founda-
tion, conceived of thefe waters, when they in-
duced M. Paul to attempt their preparation ; the
trifling effects that have been obtained from them
are fuch as might have been expeted from the
{mall
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fmall quantity of hydrogen gas which they coms
tain, and the extreme weaknefs with which it ad-
heres to the liquid ; this however By no means
appears to be a fufficient reafon for laying afide
thefe two kinds of artificial waters. Time alone
can fhow what may be expeéted from their ufe;
and the theory of elaftic fluids, in fhowing, that
hydrogen and oxygen are contrafted in their virtues,
indicates that their utility thould not be defpaired
of, until their true properties have been carefully
afcertained.

othly, Finally, the {ulphurated waters appeareg
to the Committee to be not sufficiently impregnated
with fulphurated hydrogen gas. This gas is united,
in this inftance, with {ome pure hydrogen gas, form-
ing only one thirty-fecond part (in volume) of the
weak fort of thefe waters, and one-fourth of thofe
of the ftronger kind. There does not appear to
be ‘any advantage 1n introducing into the water
pure hiydrogen along with the fulplhurated hydro-
gen gas; the former, as it is well known, diffolves

in water, but very fparingly, and only by means

of a confiderable preflure, and therefore can but
ferve to diminifh the folubility of the latter, which,
of itfelf, 1s tolerably {foluble. Bergmann propofed
to imitate the f{ulphureous waters by the fimple
addition of f{ulphurated hydrogen gas; and no
chemiit, after him, had ever propofed to aflociate
this with the pure hydrogen gas. At any ratey,
the proportion of fulphurated hydrogen gas might
be

LD
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be varied according to circumitances, and it could:
be carried much beyond the limits indicated by
M. Paul, whofe means however are more than
fufficient to fulfil every indication *. <

RECAPITULATION axp CONCLUSION.

Far from wifhing to offer the foregoing obfer-
vations, as objetions to the eftablithment juft
defcribed, they have only been intended to place
in a more meritorious and confpicuous light, the
great extent and utility of which it appears {uf-
ceptible. Thole obfervations ought to prove, at
the fame time, the high value which the authors
of this inquiry fet upon the undertaking, and the
efteem which they have conceived for the inventor.
But that there may remain no doubt in that
refpet, they will terminate this report by a {um-
mary account of the advantages which may be ex-
pected from this new manufalture of mineral
waters, and of the motives that led them to the
conclufions they have drawn. ,

1ft, Since chemifiry has determined the nature
and proportion of principles (particularly of the
~ gales), difiolved in mineral waters, art pofleffes all
the means of imitating' them. The procefles of
M. Paul fhow, that he is completely poffefied of

® 8ee the Appendix, note G,
thofe
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thofe means, and has a perfet knowledge of ali
the refources that art can afford.

2dly, The new eflablifhment defcribed in this
Report, offers.a Jaboratory much {uperior to any
hitherto known ; here are no longer {een the nar-
row means comunionly ufed in chemical laborato-
ries, nor is the r.::pemtmn an lﬂnger confined and
reftrained by the complication of a thoufand other
experiments,going on at the fame time. It is a true
PNEUMATIC LABORATORY, areal manufacure;in
which the fame courfe of operations, performed
with great care and upon a large {cale, conftantly
lead to uniform refults.

3dly, To the common, but inadequate procef-
fes of ordinary laboratories, M. Paul has {ubfti-
tuted a comprefling machine, which introduces into
the water, not only a quantity of carbonic acid gas
three times as great as could be done before, but
other elaftic fluids alfo, which had been hitherto
confidered as totally infoluble.

4thly, The Seltzer and Spa waters prepared in
this eftablithment, are made much ftronger, and
much fuperior to thofe which were formerly
prepared 1n fhops and laboratories, and this en-

tirely by means of the new procefs of compreflion
which Mr. Paul employs for faturating the.

water with carbonic acid gas. The weak Seltzer
water, prepared with carbonic aeid evolved by
heat, has certainly the advantage of being much

lels irritating, and therefore much befter adapted
to

h"."-i
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to certain cafes, than that prepared with the
fame acid difengaged by effervelcence; which;
in fuch cafes, might be attended with pre_]udl-
cial effeéts.

sthly, The OKngEI‘latEd and hydrﬂgenated wa-
ters are acquifitions of confiderable importance
in the healing art. In Phyfics and Chemiftry,
they will afford new means of inveftigation; and
in agriculture:, and 1n the arts, they may perhaps
become new inftruments equally ufeful and va-
luable. 2ae!

6thly, The Seidlitz waters, and the fulphureous
artificial waters, are entirely fimilar to the natural
{prings which they are intended to imitate.

sthly; The preparation of the various kinds
of medicinal mineral waters, by the methods of
M. Paul; 1s {ufceptible of modifications and 1m-
provements, readily to be obtained. It would be
ealy; by means of fome flight changes in the
quantities of the different ingredients, and the
management of the procefles, to increafe; dimi-
nifh, and otherwife modify their effeéts.
8thly, The new eﬂabliﬂlment, confidered in a
general point of views offers to the healing art
a feries of medicinal preparations, that may fulfil
in praétice a variety of indications of cure ; and,
with the affiftance of a very few other means, prove
adequate to the treatment and relief of a great
number of difeafes.
F gthly;
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othly, The preparation of mineral waters havs
ing thus become eafy, and being carried on upon
a large fcale, the indigent fick, and the hofpitals
of every defcription, will find, in the produs of
this pharmaceutical eftablithment, curative means
that they could much lefs eafily have obtained
from their natural fource, on account of the
expence of travelling, or that which neceffarily
attends the importation of thofe waters from
diftant countries.

rothly, Finally, this preparation of artificial
mineral waters, carried on upon fuch an extenfive
fcale, as to f{upply conftantly a great number of
individuals, 13 calculated to create in France a
new branch of induftry, not only important to
the healing art, but alfo to commerce and na-
tronal profperity, by preventing the exportation
of confiderable fums of money, which, on the
contrary, will now be imported for the {ame ob-
je&t from neighbouring countries.

The Committee, therefore, is of opinion, that
the Inftitute fhould give the moft diftinguithed
approbation to the procefles of Mefl. Paul and
Co. for the preparation of artificial mineral wa-
ters, and declare, that they have perfeétly ful-
filled their intended object of fupplying medicine
with artificial remedies, that are in many in-
{tances EVEN SUPERIOR to thofe which nature af-
fords *,

NATIONAL

# See the Appendix, Note H.
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NATIONAL INSTITUTE zlﬂ'Frima:ire, the
8th Year, (December 1800,)

(Signed) VAUQUELIN.
CHAPTAL.
PELLETAN.
FOURCROY.
PORTAL.

The Inftitute approves the Report, and adopts
its conclufions. '

26th Frimaire, the 8th Year.
(Signed) CUVIER.
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APPENDIX.

NOTES OF THE EDITOR.

Norte A.—Page 6:

I BEG leave to tranfcribe here the following de-
clarations of the Phyficians of Geneva, and of
the Society for the Encouragement of the Arts,
in which thofe learned and refpectable bodies
were pleafed to exprefs publicly, feveral years
ago, their approbation of my firft attempts in the
imitation of mineral waters,

DECLARATION OF THE FACULTY OF GENEVA.

“ We underfigned, Phyficians of the Faculty
““ of Geneva, declare, that having {ubmitted to
“ our examination the fatitious mineral waters
¢ prepared by M. Paul, and particularly thofe of
“ Seltzer and Spa; and having communicated to
““ him our obfervations on this {ubjeét, with a
‘ view to affift him in the {uccefs and improve-
“ ment of his undertaking : we have {een, with

“ fingular
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fingular pleafure, that the means invented and
employed for this purpofe, by the faid M. Paul,
furpafs all the attempts that have been made
hitherto in the imitation of thefe waters; that
Science, united to induftry, has produced in
his hands the happielt effeéts, fince he can
now, with perfect eafe, furnmifh the public with
a conftant fupply of artificial mineral waters,
ftronger and more energetic than the fame
waters, when iffuing from the laboratories of
Nature ; {o that we can pofitively affert, that
M. Paul, by his laudable efforts, has fuc-
ceeded in rendering himfelf equally interefting
to Phyficians, and ufeful to humanity, in the
cure of difeafes.”

Geneva, 26th Auguft, 1796.

(Signed) Sorexmiac, M. D.
and Senior of the Faculty.
Vieusseux, M. D.
Opier, M. D.
Vicwyier, M. D.
DunaAxTt, M.D.
Mancer, M. D.
MirocLio, M. D.
Buriyni, Jun. M. D.
Veirrarp, M. D.

DECLARA-

3
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SECLARATION OF THE SOCIETY FOR THE ENCOURAGEMENT -
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OF THE ARTS :—~COMMITTEE OF MECHANICS.

« We underfigned declare, that having, at M.
Paul’s requeft, attended at his houfe, in order
to witnefs the procefs, by means of which he
impregnates his fatitious mineral waters with
carbonic acid gas; and having examined his
feveral apparatus minutely: we have found
them conftruted upon excellent principles,
and capable of condenfing in water, quantities
of this elaftic fluid, fuperior to thofe that are
contained in natural mineral waters, however
carefully preferved. The energy of thofe appa-
ratus can be varied at pleafure; and their
action is fuch as to impregnate rapidly a very
confiderable quantity of- water. They are alfo,
from their nature, equally applicable to the
condenfation of any other elaftic fluid with
which water can be impregnated, thus fupply-
ing the art of healing with new means of cure,
and opening to Phyficians and Chemifts a
new and interefting field of obfervation.

“ M. Paul has thewn himfelf, in the conftru&ion
of thefe apparatus, deeply converfant with me-
chanics, and natural philofophy; and we have
crbftrved, with great fatisfaion, that this dif-
tinguithed artift has had chiefly in view, for a
long time paft, in his fucceffive labours, and in

: “ the
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“ the gradual developement of his talents and
“ induftry, the relief of {uffering humanity ; and
“ we feize with pleafure this opportanity of ex-
« prefling to him our diftinguithed approbation.”

Ca)

Geneva, 24th Auguft, 1496.

(Signed) M. A. PictET, Profeflor of Na-
tural Philofophy, and Prefident
of the Committee of Mechanics,
of the Society for the Encourage-
ment of the Arts,

Qoier, M.D. Member of the
fame Society.
Burini, Jun. M,D.

Norte B.—Page g.

The obfervations here alluded to, were pub‘liﬂfi»
ed by Dr. Odier, Profeffor of Medicine at Geneva,
in the 8th and roth volumes of the Bibliothéque
Britannique, annexed to an account of Dr.
Rollo’s late publication on the treatment of
Diabetes and Syphilis, and to that of Mr. Ca-
vallo’s work on Faétitious Airs. The name of Dr.
Odier, and the moft juftly deferved reputation of
the publication in which thefe obfervations are re-
corded, induced me to tranflate them here verbatim.

“ To the methods of oxygenation and de-oxy-
genation, mentioned by Dr. Rollo, (fays Dr.
' Odier,
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Odier, Bibliothéque Britannique, Scierces &
Arts, vol. viil.) we muft add another, a very
fimple one, which we have employed for {ome
time paft at Geneva with fuccefs. I mean the
gafeous waters prepared by M. Paul. - I have
already mentioned them in this journal; (vol. vii.)
and promifed to {peak of their effefts as foon as
they fhould be fufficiently afcertained by expe-
rience. 1 haften to keep my word, in order to
facilitate the obfervations that other practitioners
may make on this {ubjeét.

‘ The oxygenated waters, which contain about
half their volume of oxygen gas, are perfeétly pure
in every other refpec. This gas is not incorpo-
rated in the water, by means of any bafis, but
merely by powerful compreflion. It is therefore
- neceflary, when the waters are ufed, that they
fhould be conftantly kept in bottles well corked,
the bottle being reverfed upon the cork, ina pot
of water; and it thould be opened only at the
moment of ufing it, when they fhould be drank
off as rapidly as poffible, one glals at a time,
carefully corking the bottle between each glafs.
~ With thefe precautions, I have found that this
remedy, (which is far from difagreeable, the
waters being without any tafte whatever), reftores
the appetite and ftrength, promotes the fecretion
of urine, allays fpafms of the ftomach, particu-
larly when they are accompanied with hyfterical

G ~ {ymptoms, «
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{ymptoms ; and prevents their return, efpecially if
the fits are periodical.

¢ ] attended fome time ago, the mother of a
family, 40 years of age, fupjet for many years
paft to hyfterical fits, which had lately returned
with increafed violence, in confequence of great
mental emotion. They began with a cramp in
the ftomach, accompanied with a tightnefs in the
throat, fuffocation and contraction of her limbs.
This ftate, which was totally exempt from fever,
lafted with all its violence about an hour, after
which the {fymptoms gradually abated, and left the
patient with no other {enfations than a fort of
general uneafinefs, which remained for fome hours.
The next day fhe was perfectly well; but the
following day, exatly 46 hours after the com-
mencement of the preceding attack, it returned
with the fame violence, the fame {fymptoms, and
in the fame manner.

¢« She was in her third fit, when I was called in;
I at firft gave her the bark in large dofes, 4 days
fucceflively, without effe. I afterwards tried the
CARDAMINE PRATENSIs a remedy firft recom-
mended by Sir George Baker, and from which I
have feen very good effeéts in nervous diforders.
It failed in this cafe, though the dofe adminiftered
was an ounce a-day. At length I ufed the oxy-
genated waters, in dofes of a glafs every two hours,

and from the firft bottles the remedy fucceeded
the
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the fits returned no more, and the patient has
been in good health fince.

“ Another mother of a family of the fame age,
and nearly the fame conftitution, was attacked
lately by a bilious fever, during the courfe of
which fhe had feveral fits of hyfterics, which mani-
fefted themfelves by fpafms in the ftomach, tight-
nels of the throat, complete extinétion of voice,
with a fenfation of fuffocation, great anxiety, in-
voluntary tears, &c. Thefe fits at firft recurred
at irregular periods. I prefcribed the oxygenated
waters, but they produced fome {ymptoms of
dyfuria, which obliged me to fufpend the ufe of
them. A few days afterwards, this effe&t having
cealed, and the fits having become periodical,
réturning regularly every 18 hours, and having
refifted very powerful anti-{fpafmodics, I had again
recourfe to the oxygenated waters, which now
{ucceeded perfeétly, and prevented any return of
the paroxyfms. The dyfuria, which thefe waters
are apt to occafion, again returned, but not till
after the patient was cured; and as fhe then only
took the waters by way of precaution, the ufe of
them was difcontinued without inconvenience.

I {hall not enter at prefent into any further
detail of cafes. I have feen feveral analogous in-
ftances in which thg oxygenated waters bave done
great fervice. It appears to me, upon the whole,
that they may be ranked amongft the number of

good antifpafmodie tonics. I have feen them
¢ 2 {ucceed
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{fucceed extremely well in the cafe of a return of
melancholy, which had before been cured by the
black oxyd of manganefe, which remedy had after-
wards failed. I have known alfo a dropfical cafe,
in which they were attended with aftonifthing diu-
retic effefts. But they fometimes irritate the
urinary pafiages, and even the inteftinum reGum,
fo much as to produce accidents of dyfuria, tenef-
mus, fanguinolent ftools, &c. I have witnefled a
fingular effet from thele waters, that I confider as
being of the fame nature. I was called in conful-
tation, the 21{t of laft March, in the cafe of a girl
of eleven years of age, who after the {mall-pox
had a jaundice, which was fucceeded by hyfterical
affettions, which returned frequently, and mani-
fefted themfelves by violent cramps in the ftomach,
accompanied by f{uffocation, &c. Several anti-
{fpalmodics had been tried without effect. I ad-
vifed the oxygenated waters. - They had a com-
plete fuccefs, and prevented at once the return of
the paroxylm; but during the firft three days,
the young patient complained of a fenfation of
extreme cold in making water, as if her urine was
frozen. When I was informed of this fingular
effect, I was defirous of examining the tempera-
ture of the urine by the thermometer, but it was
too late ; the fymptoms had ceafed, and from that
time the patient has enjoyed good health. It is
probable, that this fenfation of coldnefs was
nething more than a flight irritation, fimilar to

that
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that which occafioned the dyfuria. Thefe acci-
dents, however, are not lafting; and I only men-
tion them to put others in the way of juilly appre-
ciating the manner in which thefe waters a&.

« 1 do not know whether I am miftaken; but
it appears to me, that thefe oxygenated waters
might be ufed in bleaching linens, with much
more eafe and advantage, than the oxygenated
muriatic acid, from which fo much ufe has been
derived for the {ame objeét. It would not be
difficult to the talents of the ingenious artift,
who has difcovered the method of preparing them
on a {mall fcale, to give a greater extenfion to his
procefles, and to make thefe waters flow as a river,
which watering our fields, would power{ully affift
our manufaGtures of printed linens, and revive
amongft us a branch of induftry of confiderable
importance.

¢ The hydrogenated waters, which contain
about one-third of their volume of hydrogen gas,
have no particular-tafte, and require, in being ufed,
the {ame precautions as the oxygenated waters.
They have not bitherto appeared to me to have
any very decifive effets. I have employed them,
with tolerable {uccefs, in cafes of fever, proceed-
ing from, oraccompanied by, inflammatory irrita-
tion. They have almoft always, in thefe cafes,
evidently diminifhed the frequency of the pulfe;
but this effet, which would be very important
if it was durable, never lafted long. They have

allo
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alfo fucceeded in abating, for fome little time, the
pains of dyfuria, and thereby facilitating the eva-
cuation of urine. They have alfo fometimes pro-
cured fleep; but, upon the whole, I have not feen
yet any cure performed by their means, and the
good efteéts which patients experience from the
firft bottles, are little or not at all {enfible after a
few days. I have beard, however, that they had
effeCtually removed {pafmodic diforders, which
had refifted other remedics.

“ I may fay as much of the hydro-carbonated
waters, which do not appear to me to differ effen-
tially from the hydrogenated waters, or to be
fuperior to them in efficacy. It 1s fingular, that
the hydro-carbonate 1s not difcoverable in the
watcer by any tafte, provided they are carefully
prepared, fo as to prevent a tafte of empyreuma,
which they eafily contract.

“ The hydro-fulphurated waters, which are
prepared by impregnating water with hydrogen
gas, mixed with one fixty-fourth part of hepatic
gas, have a {mell and tafte of rotten eggs, which
makes them refemble the fulphurcous thermal
waters. I have employed them, with more decided
fuccefs than the fimple hydrogenated or hydro-
carbonated waters, in catarrhal fevers, in con-
fumiptions, in old and inveterate coughs. But I
have not yet had the good fortune to derive per-
manent effets from them, whether it is becaufe
the remedy being difagreeable, it is difficult te

continue
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continue it long enough to obtain any confider-
able advantage; or whether, becaufe it is natu-
rally lefs efficacious than would at firft have been
imagined ; or, 1n thort, whether it may not be,
that the waters are too weakly impregnated with
the principal gas which diftinguifhes them from
the other mephitic waters. They might perhaps
be employed to advantage, either internally, as
diaphoretics and folvents, that is to fay, as fa-
vourable to the abforption of the folid parts, ‘I
have feen, 1n this refpe®, fome good effects from
them, though temporary); or externally, in the form
of lotions, in herpetic diforders of the pforic kind.

“ I have not yet employed them in this manner;
but I prefume, that to render them ufeful, by
external application, it is neceflary that they
{fhould be much ftronger, which might be very
eafily effected.”

In the other article above mentioned, (Biblio~
théque Britannique, Sciences & Arts, vol. X.)
Dr. Odier expreffes himfelf as follows

“ I beg leave to take this opportunity of re-
commending to the attention of Phyficians, 2
mode of oxygenation, much more convenient
than that which is obtained by the pneumatic
method. I mean the oxygenated waters, which
we continue to ufe in a very extenfive and fuccefs-

ful manner.
ift, « We
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“ 1ft, We every day witnefs their good effects,
in cafes of {pafms in the ftomach and inteftines;
and efpecially thofe that attend hyfterical affetions,
and proceed from debility, rather than from ple-
thora, orany irntating caufe. I cured, by means
of thefe waters, a Spanith lady, from 25 to 30
years of age, who had been for a length of time
daily attacked with violent f{pafms, which were
originally brought on by {trong emotions of mind,
and afterwards confiderably increaled by fatigue,
and continual vomitings, which fhe had fuffered
in a fea voyage. All the known antifpafmodics
had been ufed without fuccefs; at length the
oxygenated waters were tried, which foon pro-
duced a complete cure.

¢ 2dly, Thefe watcrs have been found ufeful in
affe@ions of the cheft, of an afthmatic, rather
than of a confumptive nature. I f{awa woman of
55 years of age, who had been fubje& for many
years paft to difficult refpiration, attended with
occafional fits of coughing and fuffocation, take
the(e waters, and derive a relief from themy
which no other remedy had been able to afford.
I knew likewife a gentleman about go, rather of
a weakly conftitution, who, in confequence of a
catarrhal fever, had fuffered for a long time, from
a weaknefs in the cheft, fo that the lealt cffort
of voice fatigued him extremely, an inconveni-
ence he felt the more feverely, being profeflionally

1 obliged



{ 49 )

obliged to give leflons, when he could neither
fpeak nor read aloud, without extreme fatigue.
He had a conftant fenfation of cold, numbnefs,
and weaknefs in the legs and thighs. After have
ing unfuccefsfully tried feveral other remedies, I
at length ufed the oxygenated waters, which
anfwered peifectly well, and procured him very
confiderable relief.

3dly, “ The oxygenated waters have alfo ap-
peared to me very ufeful in cafes of weaknefs and
lingering convalefcence, after febrile difeafes; and
when the patient, without having any local com-
plaint, found it difficult to regain his ftrength, his
appetite, and ordinary {pirits. I have taken them
myfelf after an ague, which had weakened me
confiderably, and I derived very good effects from
them,

4thly, “They have fucceeded extremely well
as diuretics, in cafes of anafarca, accompanied with
oppreflion and livid countenance. One of my col-
leagues attended a patient, labouring under a difor-
der of this nature, who had taken feveral remedies
without effe¢t, and whom the oxygenated waters
cured as 1t were by enchantment, by producing an
abundant evacuation of urine. This cure, which
was effeted feveral months ago, has proved per
manent.

“-When 1 began to ufe the oxygenated waters,
I obferved that, with fome patients, it brought on
diftinct {ymptoms of dyfuria, Ihave fince found,

H however,
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however, tnat this remedy feldom produces fuch
an effect; and, on the other hand, I have {ome-
times {ucce(sfully ufed the hydrogenated waters to
allay this fymptom.

¢ However, neither the hydrogenated waters,
nor the carbonated, nor even the hydro-fulphu-
reous, have hitherto appeared to me efficacious
remedies 1n thofe cafes, in which they have been
ufed. The oxygenated waters alone have com-
pletely anfwered the hopes we had conceived of
them, and that to {uch a degree, that M. Paul
has already difpofed of a confiderable quantity of
thefe waters. They are contained in  bottles of
the capacity of about one pint, which, by the
neans of compreflion, invented by this ingenious
mechanic, are impregnated with half their vo-
lume of pure oxygen gas. Patients take one or
two of thefe bottles in the day. I confider this
remedy as a valuable acquifition, that will, no
doubt, prove permanent in prattice. 1 am far
however from thinking, that wf: have yet any clear
notion of the manner in which it operates, Does
the oxygen actually pafls into the chyle, and from
hence into the blood ? Or does it a& merely on
the ftomach, and the inteftines ¢ Its effelts appear
fo quick, that I fhould be rather inclined to adopt
the latter opinion. In this point of view, there
would be but a very diftant conneétion between
this mode of ‘adminiftering oxygen, and the oxy-

genation of - the blood by the lungs.  But fuch 1s
; the
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thie origin of moft difcoveries: We feek for orie
thing, and find another.” '

Nore C.=~Page 16.

In the rhonth of July, 1800, the fame year in
which this Report was réad before the Inftitute,
another Report on the fame fubject was prefented
totheSoc1ETY oF MEDICINE OF PARIs, the fub-
ftance of which perfectly coincided with the former.
But from the account this Report gives of the
formule, employed in the fabrication of the
waters, it will be feen that fome {flight changes
had already been effected in the formule, in con-
fequence of the hints fuggefted in the Report to
the Inftitute. In the Seltzer and Spa waters, the
earbonate of lime had been fupprefled ; and, on
the other hand, the following new varieties of
waters had been added, either to be drank, or
ufed as baths:

Water of Vichy.

Carbonic acid by effervefcence, twice its
volume,
Carbonate of Lime, .* . . . 2 grains
Carbonate of Magnefia, . . Z2gr
Carbonate of Iron, . . . .. ~7Tegn
H 2 Carbonate



e S

Carbonate of Soda, . . . . 24¢ms.
Sulphate of Soda, . . . . . 6gm.
Muriate of Soda, . . . a.SSINEN grs.

Water of Bujang.

Carbonic acid by effervefcence, 3 times its
volume.

Carbonate of Soda, . . . . 6 grains

Carbonate of Iron, . . '« . 2fgn

Water of Vals.

Carbonic acid by effervefcence, g times its
volume.

Muiriate of -Soda,, i . . eing Blaing
Sulphateof-Irony: ' o' Wi oo LS.
Sulphate of Alumine, . . . Zgr

Carbonate of Iron, .. ' . . & . &gr

Water of Contreaeville,

Carbonic acid by effervelcence, one-
twelfth part of 1ts volume.

Sulphate of Lime, . . . . 6 grains

Carbonate of -Lime, . : .. #EK

Water of Balaruc.

Carbonic acid by effervefcence, twice its
volume.

Calcareous

-ﬂhl-_.- -
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Calcareous Earth' . . . . 4 grains.
Munate gt Soda ;> .00y &, «iT2. grs,
Carbonate of Pot-ath . . . 4grs.

Water of Plombiéres.

Carbonic acid by effervelcence, one-twenti-
eth part of its volume. “
Sulphate of Lime . . . . 3grains
Carbopate of Lame . /. 2.0 "2 grs.
Sulphateof Magnefia . . . 1 g

Water of Barége.

This water contains in each bottle 10 or 12
drops of the following preparation :

Commonwater . . . . . 8 ounces

Sulphate of Soda . . . . zdram

Carbonateof Soda . . . . 2 ounces
Muriate of Soda . . . . . 2 drams
Oil of Petroleumm . . . . 12 drops.

The Report of the Society of ‘Medicine, from
which the foregoing ftatement is extra&cd con-
cludes as follows:

¢ From the report you have juft heard, we pro-
“ pofe to the Society to give to the eftablifhment.
“ of Mefirs. Paul and Co. for the preparation of
* artificial mineral waters, the moft authentic ap-
* probation, acknowledging the excellence of
* their methods, the perfeion of their produéts,

“ and
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¢ and the utility which both national inteteft atid

“ the health of Citizens may derive from their

‘¢ enterprize.”

(This Report 1s figned) PELLETIER,

FOURCROY;
P. ‘JOSSE,
DELUNEL,
LAFISSE.

Note D.—Page 23.

The quantity of gas condenfed in the water, in
the firft inftance, is exaltly indicated during the
operation by the nature of the procefs itfelf. As

for the deficiency of gas obferved by the reporters;

on examining the contents of the bottles, they
have partly accounted for it themfelves. I have
only to remark, that in order to extract all the
gas from the water in which it has been con-
denfed, I heve found that the combined affiftance
of a boiling heat, and of the pneumatic pump,
were abfolutely required; and the apparatus alluded
to in the report, 1s adapted to this double purpofe.
But even with the affiftance of this apparatus, 1
have reafon to believe that a portion of gas always
remains intimately united with the water, in which
it 1s detained, partly by the earthy ingredients,
partly, perhaps, by the water itself. :

NortE -

T
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" Nore E.~Page 23.

I have occafionally tried to {upprefs the earthy
carbonates, in confequence of the objettion fug-
oefted, in the Repoit on the fuppofed inutility or
noxious effe@t of thefe falts. But feveral medical
men having had reafon to {ufpeét that the waters
were not always fo effectual after this {uppreffion,
I fhall continue to add thefe falts whenever phy-
ficians fhall not think proper to order their {up-
preflion.

e

Notg F.—Page 26.

The reafon why an earthen cylinder has not, .in
this operation, been preferred to an iron one, Iis,
that the former, from it’s porous texture, parti-
cularly when expofed to a ftrong heat, cannot
* anf{wer the purpofe near fo well as one made of

caft iron. But care is taken that the cylinder be
“previoufly fo oxydated as to be very unfit for de-
compofing water, and the very {mall portion of
hydrogen that may ftill be difengaged, has never
been found to alter in the {malleft degree the good
qualities of the water. Perhaps, upon further
examination, this fuppofed portion of hydrocarbo-
nate may be found to confift partly of the gafeous
oxyd of carbone, which has lately attracted the
a\ttcntien of Chemifts, This, however, is but a

mere



(58 )

mere conjecture, which I thall take the earlieft op-
portunity of verifying by experiment.

Nore G.—Page 31.

Some fulphureous or hepatic waters are found
in Italy, which appear to be confiderably ftronger
than any of thofe that are found in other parts of
Europe. In the month of Auguft, 1801, the
Medical Society of Paris gave, in their jour-
nals, an account of a work of confiderable length,
foon to be publithed, on the mineral waters of
Naples or its environs. The author of this Trea-~
tife (which I underftand is now printing) is ATTU-
moNELLI, Profeflor of Phyfiology, and Phyfician to
the chief hofpital of Naples. It appears from his
account, that Nature has brought together, in that
particular fpot, all the ftrongeflt remedies of this
fort that {he has ever been known to produce; the
fulphureous waters containing (according to the
analyfis given in the extrat of the work juft
quoted) no lefs than once and three quarters its
own bulk of fulphurated hydrogen, with once and
a half its bulk of carbonic acid gas. The chaly-
beate waters of Naples {feem alfo to contain a much
larger proportion of iron and carbonic acid gas,
than any of the mineral waters hitherto analyfed.

$ The
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The'-LMe&ical'- Society :éﬂ?é,‘, in the report juft
quoted, a very favourable account of Profeffor
Attumonelli’s Work.

NoTe H.*Paga 34

As 1t may be interefting to the I{eﬁder.ta have
an opportunity of comparing the opinion delivered
in this Report, by the French philofophets, ori
the imitation of mineral waters, with that of the
lateft Englifh medical authors on the fame {ubjet,
I fhall tranfcribe here the following paflage from
Dr.SavNDERs’svaluable work on the MEDICINAT
EFFECTS OF MINERAL WATERS; in which he has
pointed out in the fulleft manner; both the ad-
vantages that may refult from the artificial imita-
tion of thofe waters, and the difficulties; which, in
fome inftances, we may ftill encounter in attempt-
ing it. '

“ The compofition of the moft celebrated
mineral waters having been known *by accurate
analyfis, feveral ingenious men have endeavoured
to confirm their experiments by fynthefis; and to
produce; by artificial means, a compound, in all
relpects fimilar to the natural preparation; To

4 this
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this too was added the additional motive of being
able to fupply the want of the natural waters, in
places, and at times when thefe could not be pro-
cured. The illuftrious Bergman, in his excellent
treatife on mineral waters, has given very good
ideas on the method of preparing them artificially;
but fome of the proceffes which he propofes, are
imperfect, and liable to objettions. Where the
water to be imitated i1s only a folution of fome
neutral falts, {uch, for inftance, as the Epfom,
Sedlitz, or Sea water, all that it is neceflary to
know, 1s the proportion in which they are con-
tained in the natural {pring; but the procefles of
nature are not always imitated with fo much eafe.
A greater difficulty lay in the way, which was; that
of impregnating water with gafeous fubftances to
as complete a faturation, as is found in fome of
the moft powerful mineral {prings. This every
chemiit knows to be a very difficult object to at-
tain, and impraéticable with ahy of the more com-
mon apparatus now in ufe for fuch purpofes; but,
under particular management, it has been attained,
and fome of the {pecimens of artificially carbo-
nated water that are to be {een, appear fully to
equal in this refpeét the natural waters of Pyrmont
or Scltzer, The faline and chalybeate principles
may alfo be eafily added, and the imitation wil{
be complete for all medical purpofes.

“ Thefe argificial compofitions have defects as

well as advantages, 'With regard to the former,
“we




( 59 )

we may obferve, that it is always difficult to hit
the fame point of faturation with gas, and with
the fubftances which the gas 1s to diffolve;. and
this is particularly the cafe with every degree of
faturation below the higheft. Thus then, thefe
medicines will not be {o coaftantly the fame as the
natural {prings; for uniformity of compofition
is a very conf{picuous feature in almoft every one
of thefe. However, as it is generally the defect
of the natural waters to be .too weak in thele ac-
tive fubftances, and as no material inconvenience
_ appears often to arife from an excefs of thefe gafes,
it is probable that with tolerable caution, thefe
fubftitutes might be genemll}r adopted, if re-
quifite,

“ There are fome kinds of chemical mixture,
however, which art has not been able to imitate:
the fufpenfion of filiceous earth in water, a curi-
ous and wonderful phenomenon in the hiftory of
many of the thermal fprings, is a ftriking example
of this. If filiceous earth, apparently {o inert and
inactive on the body from its great difficulty of
folution, fhould ever be found to poflefs any medi-
cinal properties, this will form a marked difference
between the natural and artificial medicated wa-
ters. Perhaps the fuper-fulphurated waters of
Aix, combined as they are with foda and with 3
high degree of heat, would exercife all the powers
of the beft chemift to imitate with fuccefs. Several

other combipations might be pointed out,inwhich,
12 i



( 6o )

if perfect accuracy of refemblance were required,
we fhould full find the imperfeGtion of art.
Again, there 1s another cafe in which the natural
water has a great advantage over the artificial 3 and
this 15, in fome of the very compound thermal
fprings that are ufed for bathing as well as for a
drink. It muft be more difficult at all times to
prepare a hot than a cold artificial water; and for
the purpofes of the bath, much advantage is gained
by having a large body of water, as at Bath, Aix,
and the like, where the patient can move his limbs
about freely when immerfed, and is f{urrounded
with an atmofphere of fteam, mixed with the vo-
- lanile gafeous contents of the water, and where
the heat 1s kept up much more permanently and
uniforinly.

““ On the other hand, fome peculiar advantages
may be gained by the artificial preparation of me-

dicated waters. Several of the moft valuable na-

tural fprings contain f{ubftances which are either
ufelefs or pofitively detrimental. Pyrmont water,
for inftance, contains thirteen grains in the pint of
calcareous falts, which render it very hard; and
hence 1t may certainly prove inconvenient to fome
conftitutions. Other neutral waters contain {o
little of their moft active ingredient, as to require
often an inconvenient bulk of liquid to produce
the defired effett; as for example, where Scar-
borough or Epfom water are ufed as purgatives.

All thefe defects may be remedied in the artificial
' preparation,

1
1
1
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preparatmn, by leaving out the ufclefs and noxious
matter, and encreafing that in which the proper
medicinal virtue refides. Art likewife can pre-
pare out of the fame materials, new compounds,
which would be confidered as waluable natural
treafures, were fuch found. Of this kind, I thould
reckon a modeérately dilute folution of a neutral
falt, (vitriolated magnefia for inftance) fully fa-
turated with carbonic acid. This makes a very
valuable addition to its powers as a medicine,
 from the known operation of this gafeous acid
in quieting irritation of the ftomach, and render-
ing the furface of the body more cool and per-
{pirable; and befides, it powerfully correéts the
naufeous tafte, which is in many inftances a ‘ma-
terial objection to the neutral falts, efpecially to
a daily ufe of them as a gentle evacuant and al-

terdtive.
¢ One more advantage I would mention, which
the artificial preparation of thefe medicines would
promife, and this is, that of introducing much
more fimplicity in their compofition than nature
employs, and by this means we may be materially
affifted in forming precife ideas of the operation
of every part of thefe important clafs of remedies,
which the reader will readily fee is a great obje&
to be defired by the philofophical enquirer into
the powers of medicine. Every one who ex-
amines into this fubje&, muft be ftruck with the
great inaccuracy and confufion of ideas that pre-
3 vail
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vail in the defcription of the operation of mineral
waters, and the great fimilarity of effect afcribed to
very different {pecies of this large and heterogene-
ous clafs of bodies. It has been my obje& in the
preceding pages, to attempt in fome degree to in-
troduce more precifion 1n inveftigating the powers
of thefe bodies; but the fubject can never be fully
canvafled, till we are in pofleflion of a greater num-
ber of facts founded on experiment; and to pro-
mote this defirable end, the affiftance of art in
imitating the procefies of nature, may be called in
with every profpet of advantage, In this view,
therefore, the ftudy of the method of preparing
mineral waters may be recommended to the me-
dical enquirer as an interefting object of inveftiga-
tion. '

“ For the practitioner, who entertains a decided
preference for the medicated waters which nature
prefents, we may fuggeft the convenience of occa-
fionally mixing different kinds of the fimple wa-
ters, in order to obtain the effeés of {fome of the
more compound, which may not be at all times
procured. Thus a Spa or Pyrmont water, mixed
with that of the Sea or Epfom, will make a good
imitation of the Cheltenham or Scarborough {pring,
according to the proportion ufed; as the one fus-
nifhes in abundance the carbonic acid and the iron,
and the other, the neutral purgative falt; and
each of thefe contain fo much of their active in-

gredients as to bear dilution, and vet to retain
confiderable




{ 63 )

confiderable efficacy. The fynoptical table, which
is added to the chapter on the particular waters,
will, it is hoped, afford fome afliftance in this

object.
¢ There 1s nothing more gratifying to the
phyfician, who confiders the healing art in its true
light, that of an experimental f{cience, than to be
able to add to the general ftock of profeffional
knowledge, information which is to be afforded by
the affiftance of a collateral {cience. Of thefe,
none is more intimately connected with medicine,
by a community in many of the objects, than
chemiftry; and the aids which this fcience fur-
nifhes, are conftantly encreafing, on account of the
rapid accumulation of experimental knowledge.
An enquiry into the nature and right application
of mineral waters, is certainly not one of the leaft
important objeéts of phyfic; fince thefe are re-
medies that have been at all times peculiarly fa-
vourites with the public, and have deferved, from
their real efficacy, much of the efteem in which
they have been held. The f{ubftances concerned
in the compofition of thefe waters, are fuch as
come particularly under the sccurate and diftin-
guifhing eye of modern chemifty, and admirably
illuftrate fome of its moft beautiful difcoveries.
They have engaged the attention of the ableft
chemifts for many years in various countries, and
the upportance attached to thefe enquiries, has
abundantly
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abundantly repaid the labour and difficulty of the
refearch.

¢ Impreflfed with the idea, that the fcience of
of chemiftry has done more to illuftrate this, than
almoft any other clafs of natural fubftances that
are ufed medicinally, it has been my wifh in the
foregoing pages. to lay before the public a general
view of our prefent ftate of knowledge on this
fubject; 1n order to afcertain, with fome precifion,
the praltical advantage to be derived from thefe
facts. . Viewing, with fome regret, the apparent
flight which has been thrown upon thefe en-
quiries by {fome, whofe profeflional knowledge at-
taches much weight to their opinions, I have en-
deavoured to clear away fome caufes of error,
arifing from too partial and confined a view of the
{fubject; in order that the leading features of me-
dical chemiftry, attached to thefe enquiries, may
be rendered more confpicuous; and my objett in
undertaking this work will be anfwered, if thefe
pages will at all contribute to the advancement of
the healing art.”

THE END:

Frinted by G. Wo. .ifall,
Paternoster-row,



