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HIS ROYAL HIGHNESS

g

| g S e S o

HIL E the admiring multitude of the

fair and great, prefs with eager defire
to attend upon Your RovaL perfon; an humble
ftranger at Your court begs to approach, and
prefent a public teftimony of his affection and
duty to the Heir Apparent of the thrones of thefe
kingdoms; in dedicating to Your RovaL
Hicuness, the Firft-fruits of his phyfical la-
bors.

I am well aware, that this, at firft fight, to
fome may feem an odd fort of prefent to a
Prince; a phyfical or medicinal Effay, out of
the way of, or perhaps beneath, his attention.

But, if Your Rovar Hicuness be pleafed
to reflet, that the God-like Art of preferving
or reftoring the health of man was originally

A2 practifed
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pratifed by Heroes, Philofophers, and Kings j
that, of old, no branch of this Art was deemed
too mean to be exercifed by Priefts, Prophets,
or Princes ; and that, of later date, it has been
found an object worthy of the ¢are and fanétion
of the wifelt of Legiflators and Potentates ; the
{ubject matter of this little book, however mean-
ly it may herein be handled, can not be judged
below the regard of him, who 1s one day to hold
the reins of thefe great governments, and to be
the SupreMmE GuarDpIAN of the natural, as well
as political hezith of the people.

In antient times, before the rules and records
of the healing art were eftablifhed and reduced
to the juft order, in whi¢h they now ftand ; the
grateful votaries of the Gop of HEaLTH pﬂfted
up 1n his temple, the hiftories of their difeafes,
and the means, by which their cures were
wrought; with the juft intent, at once, to fet
forth their own gratitude to the prefiding divi-
nity, to teach others how to recover lofled
health, in the like cafes, and to prize it proper-
ly, when reftored.

Without political ‘health, life, with full en-
joyment of natural health, and even with the
greateft affluence of the goods of fortune, would
be very far from defireable, 1 mine eftimation.
The former, in juft preference to the later, was
certainly meaned by thofe wife and worthy rul-

ers,
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ers, who eftablithed, as the principal axiom of
their polity, SALUS POPULI SUPREMA LEX
ESTO.

Every fenfible member of our community
muft ever keep thefe things in view, Muft love
his country better than himfelf, and look upon
the reftorers and prefervers of it's pﬂlu}r, as thﬂ
Gobs of the PysLic Hearrn,

If your RoYAL Higuness will permit me
but to point out thefe, the motives of my dedi-
cation will-be feen, and ward off the deteftable
imputation of adulatery or feyvile views upon
this occafion,

Amidft the numberlefs violent diftempers,
that have from time to time affailed the ftate;
amidft the many dreadful thocks and ghaftly
wounds, given the Body Politic, by weak or
wicked governors, flattering, perfidious mini-
fters, and corrupt counfilors, the onely enemies
our happy realms can fear; none more imi-
nently threatned a fatal diffolution, than thofe
given by that perjured race of princes, that breke
THEIR compacT with their fubje¢ts, foon after
the folemn renewal of it, at their coronations;
and thereby, abfolved the people from their al-
legiance, diflolved the political conftitution,
and left the late RevoruTion the fole expedi-
' &3 ent
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ent for faving our religious and civil liberties
from utter {fubverfion.

By this alone, the diffolved civil conftitution,
that paragon of perfect polity, like the fabu-
lous Arabian bird, from it’s own afhes, rofe
more vigorous, more refplendent from it's aw-
ful ruins. The government was, as it was at
firft conceived and inftituted, revived and re-
eftablithed, by matchlefs wifdom and virtue ;
on which alone, it muft at all times depend for
fupport. ‘The head and each member of the
government was refpectively taught his parti-
cular duty, the funétions of his {phere, and the
extent and limits of his power, privilege and
authority.

And thus, we once more faw the REGAL
OFFICE reinftituted, by the POPULAR VOICE;
‘again adorned with all the Majesty of the
ProprrE, untainted with deftructive defpoticifm.

To counfil and affift this firft, this great e-
ftate, ArlosTocracy, without OLIGARCHY,
was joined ; and to balance the firft and fecond,
DeMocrA cy, without ANARCHY, wasre-
{tored.

- Thus, the Poriticar CoNSTITUTION was
renewed ; having all the excellencies of the beft
forms of civil government, without any of their

and
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evils, united in the three eftates of KING,
Lorps, and Commons, that confhitute our
GLORIOUS COMMONWEALTH; and their
refpective powers and privileges afcertained and
blended, in fuch equal, fuch attemperating pro-
portions, as {trengthens, balances and fecures the
whole, and leaves none of the conftituent parts,
not even the inferior limbs of our body politic,
room to repine at his lot; fince, the meaneft is
as free in his low, as the greateft in his exalted,
fphere ; and the laft, as well as the firft, gives
his confent, ‘in his proper perfon, or by his re-
prefentative, to the fyftem of laws, by which he
is at once governed and protected.

Who can refle€t on this, and not exult at
being born a BriTon ?— Who can enjoy thefe
matchlefs, thefe invaluable bleflings, without re-
membering, with a thankful heart, the Sourcgs,
whence they were drawn ¢ Who can be fo un-
grateful, {o infenfible, as to overlook or forget
THOSE, by whom they are now maintained, and
promifed to be perpetuated ?

I fhould judge myfelf unworthy of thefe un-
paralleled benefits, could any means be able to
efface the grateful fenfe of them, imprinted on
mine heart. The jufteft of our politicians judge,
that ProrecTioN and ALLE6IANCE are obli-
gations, mutual and reciprocal, between the
Governor and Governed s and that, when the

A4 one
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one is' withdrawn, the other ceafes to be a
debt.

" Yet, pardon mine ambition, to let Your
Rovar Hicuness fee my fentiments of loyalty.
and gratitude upon this occafion; though I
am, I hope, the Onely living fubject, that can
of a truth complain of having becn denied the
potection, that even cruminals: enjoy from our
laws ; having notoriouily fuffered the Oppreflor’s
Wrongs, the Laws Delay, and the Infolence of
Office, to'{ay no more; and that, without any
tafte or profpect of redrefs; Notwithftanding,
I can call upon my bittereft enemies to atteft,
that it has not been in the power of perfecution
and ‘adverfity to pervert my fenfes, fo far as to
make 'me ‘1mpute the unauthorifed outrages of
Subftitutes to the PrincipaL, or make me one
moment difregard or forget the DELIVERERS of
my country, the ResTorERs and PRESERVERs
of our moft valuable, our Poriticar HEALTH.

Whatever the flatterers of tyrants might have
heretofore infinuated, it 1s now confefled in
truth, that all kings are of human appoint-
ment; and that whatever might have been the

cafe -among .the antient Jews, no nation can,
now boaft any other.

Yet, 1n.a figurative fenfe, they may well be
deemed the ANoINTED of HeAven, who lay

clame
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clame to the facred titule, by proving themfelves
moft: truly Heaven's VicecerenNTs. The
Founpers firft, and after thefe, the REsTorERS
of our great National Conftitution, deferve our
principal veneration ; and next to thefe, we fhould
furel}r bear it’s PRE&ER?ER& in our hearts.

Our Deliverance then, RovAr Sir, had pof-
{ibly been but momentary, had not the wifdom
of our deliverers intailed the REGAL OF-
- FICE wupon a Family, long diftinguithed by
Heaven ‘as it’s Vicegerents, upon the continent,
in the reftoring and protecting the true religion,
and good civil policy, where both had been
long overturned by fuperftition and tyranny;
and, had not that moft 1LLusTRIOUS, that
CHOSEN FAMILY, anfwered the carcs
of Tuis peoPLE, as the VOICE or GOD,

and acceded to the thrones ﬂf thefe Redeemed
Realms.

The honeft, the truly affetionate and loyal
man can never flatter YourR RovyaL HiGHNEss.
It 1s a vice, that deforms human nature. It is
a moft fubtil, fure poifon; whofe influence is
not often perceived, before 1t's deadly work is
performed. Few, if any men, are proofs a-
gaint it's bane; and unhappily, princes, being
generally more early inured to it, are of all
men the left aguard againft, though of all others,
the moft expofed to, it’s dire effects. |
As
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As beneath the dignity of a free-born, un-
defigning man, and injurious to Your RovaL
Hicuness, as well as inconfiftent with the dif~
interefted love and duty, I bear You; I fhall
avoid all handles to the imputation of this de-
ftrutive vice, the common fauce to make un-
favory dedications palatable.

Your Rovar Hicuness will therefore give:
me leave to declare, that it 1s not from any
hopes or fears, I feel; from any degree of that
fervile reverence, that flaves pay their fove-
reigns ; from any propenfity to repofe implicit
or boundlefs confidence in princes; from any
tendency to paflive obedience, and much lefs is it
from any regard to the ridiculous abfurdity of
an Indefeafable Hereditary Right to Tyrannife ;
that I pay my devotion to the Rovar Famivy,
that now does honor to the Britith throne,
or thus addrefs myfelf to the HoPEFUL
Hrir apparReNT of the crowns of our

kingdoms.

Could 1 be thus mean and fervile, I-thould
in no refpect be qualified to addrefs Your Roy-
axr Hicuness upon this, or indeed upon any
other, occafion. But, my views are very dif-
ferent from fuch as thefe motives prompt: A
religious reverence to the laws muft ever make
me ready to render unto Caesar, the things

| that
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that are Cagsar’s. But, reafon, clear convic-
tion, and a fenfe of gratitude muft carry me
further, and dictate more exalted {fentiments.

Thofe make me look back, and trembling
recollet the ruin, that threatned thefe king-
doms, during the laft years of a late regne, in
{pight to all, that was provided for us, by the

RevorvTion and the AcT orF SuccEession.
-

Aufpicious Heaven faw our diftreffes and
dangers; and bad YourR GREAT GRANDFATHER
difpel our fears. He came. He filled the throne
with dignity. He fulfilled his miflion, He an-
fwered the expectations of his people. He re-
ftored Parlements to their priftine weight and
authority ; and, as he fquared all his political
conduét by thewr counfil, Britain again was
free.— If any difdorder arofe in the Body Po-
litic, while he prefided over it’s health; the
caufe, upon juft enquiry, will be found among
the Members ; by no means in the Head.

When it pleafed the Ruler of Princes to tran{-
late this Hero to a more exalted crown; His
fon, Your RovaL GRANDFATHER, fucceded to
his virtues, with his temporal throne.

To avoid the moft remote appearances of
adulation, as well as repetitions of fentiments,
I have already, to my coft, recorded of his

Ma-
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MajesTy s, I fhall fay no more of him at pre-
fent, than pray, that he may live long to fhare
in the health, natural, religious and political,
in the general happinefs, which he {ecures to his
faithful people ! And ever be able, juftly to dif-
tinguifh his real, from his pretended, friends!

And, though the recital muft renew Youz
Rovar Hicuness’s, with the public, grief;. I
muft beg leave to mention Your Rovar Fag
THER, who eminently poflefled every {focial,
every princely virtue, His death muft have
proved caufe of endlefs affliction to the free
{ubjeéts of thefe realms; had not bountiful
Heaven provided for our future happinefs, in
giving him a numerous, moft lmpeful offspring,
by a Princess, formed to give luftre to the
higheft rank in life. From fuch ftocks, what
good fruits may we not expect ?

Who can take this tranfient view of the ftate
of our Poriticar HeartH, and not with un-
{peakable gratitude and admiration obferve,
the caufes of prefent exultation, and of future
hope? Who can be at a lofs to judge, when,

s In the DEpicaTIoN of my Tranfeript and Tranflation of
the Great Charter of Dublin to the King; In the Com-
pLAINTS of Dublin, addreffed and prefented to the Lord
Harrington, then his Lieutenant, in Ireland ; In the PoriT1-
calL ConsTiTUTIONS Of Great Britain and Ireland, and
other loyal tracls ; for which, b;,r the matchlefs conduét of that
extraordinary admmlﬁ:atu:n, mine elelion into parlement,
for the Metrapulls, was violently prevented, and I was, by
lawl;fs outrage, forced into exile,

and
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and by whom, the golden axiom, before recited,
SALUS POPULI SUPREMA LEX, was, 1s, and
hereafter is likely to be, the fartheft extended,
and the moft fully obferved ?

When then, 1t 1s confidered, what an im-
preflion this Gop-L1ke conpucT of gover-
nors muft make upon flenfible and grateful’
minds ; upon allowing me the fmalleft fhare of

¢thefe endowments, from this curfory applica-

tion, My Prince will obferve, and gracioufly in-
dulge, the motive of thisdedication; efpecially,
as Your Rovar HicunEess may fee, that I am
not onely grateful for paffed and prefent pub-
lic, abftratted from all views to private, bene-
fits; but, that I go ftill further, and comfort
my country and my felf with the pleafing ai-
furance, that, when it thall feem good to the
fupreme Ruler of Kings to reward the care and
labors of the prefent GReAaT Prysician of our
StATE, with a far nobler diadem, than that,
which at prefent gives and receives a luftre from
his brow ; if then, any {hould remane fo ftub-
born, fo freward, or to ungrateful, as not to
take the Remedy properly, or to acknowledge
it’s full benign effécts ; their cure and convic-
tion muft one day be wroughc by Your RovaL
Hicunzess; who feem to be born to difarm and
diffolve contending fations, to recover the lof-
fed fheep of our fold, to call the prodigal chil-
dren home, and to unite them 1n oNE FAMILY,

111~
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infolded within the arms of a tender and indul-
gent Parent, whom diftant ages fhall hail, Fa-
THER OF HIS CouNTRY.~—Thefe withes, the love
of my country prompts.— Thefe hopes, Your
Rovar Hicungess has raifed.

Vouchfafe then, Most GrAcious Prince !
to permit me thus to record my grateful fenti-
ments in the temple of the Gops of our Pori-
ticar HearTs ; while I take the liberty of
prefenting You with this fmall tract, calculated
for the ends of mine humble {phere, to minifter
to the natural health of the fubjects; And deign
to accept of it, as a Free-will offering, and to
confider this addrefs as part of the overflowings
of an heart, zealous to promote the public
good, and ambitious to prove, what he has the
honor of declaring, himfelf,

Your Rovar HiGHNESS'S
Moft dutiful,

Moft faithful,

And
Moft devoted,

Humble Servant,

C. LUCAS:
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F any body remanes ignorant of the greatnefs and
I importance of the fubject of the following fheets ;
however meanly the matter may be handled, a ﬂtght
perufal of thern can hardly fail of clearing his concep-
tions, in this inftance.

It will appear ftrange to every attentive reader, that
the moft uiP Fﬁ 1 and neceffary part of the creation, whe-
ther oeconomically, phyfically, or medicinally confi-
dered, has been fo far, and {o long negletted, as to
make it, at this day, neceflary to compile fo large a
volume as this, to rectify men’s notions in {o intereft-
ing a point !

This will affuredly appear no fmall reproach to our
profeflion; when it is found, that however fome of
. greater eminence might, in this, among other inftan-
 ces, have labored for the information of their own pri-
- vate judgements; yet, none of them have thought fit
' to impart any fhare of their knowledge, in this parti-
. cular, to the public. .

It were happy for the public in general, as well as
for the author of the following tracts, that fome of the
firft clafs among us, had fet their hands to this weighty
undertaking, and refcued the fubjet from the pens of
fuch as muft be found lefs qualified.

But, fince none of thefe {feems to judge it fit to im-
barque in fuch a work ; it will not, I hope, be deem-
ed arrogant in me to offer the public fome informations
in this matter, which the filence of the better quali-
fied, and the impertinent intrufions of the difqualified,
have alike rendered evidently neceffary ; efpecially, h::

4 t
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this country, where waters make not onely a confider-
able part of the Materia medica 5 but where the gene-
rality are fo apt to run in crowds to, and drink excef-
fively of, all the medicated waters of thefe kingdoms,
and even of the continent. '

To fuch, an humble attempt to refcue this intereft-
ing fubject out of the hands of the ignorant, the de-
figning, and the deceitful ; -and few others have with
us taken much pains in this way ; can hardly be un-
acceptable. For thefe, T wrote it. To thefe, I now
offer it ; with the pure intention of difcharging the
duty of my fphere in life ;” miniftering, in the moft
extenfive manner in my power, to the health of the
community. |

Nothing, but a thorough perfuafion of the extreme
" neceffity, as well as urility of fuch an undertaking;
could prompt me to engage in it ; at lefl, to publifh
it, as prematurely as this, I fear, will appear. But,
my fate, if I may ufe the phrafe, reduced me to this
alternative ; either to write and publith quickly, or
run the rifk of letting the public longer, or perhaps
for ever, want the little informations, I conceived, I
might give them : My time and circumftances will
not permit me to write and collate carefully and de-
liberately : Since tyranny banifhed me my native coun-
try, and corruption left me no means of a reftoration ;
I layed my fe]F(}ut for completing the ftudy of phy-
fic ; for which, in a minifterial branch, I had before
layed fome foundation. It is eafier to conceive, than
defcribe, the uninterrupted feries of afliction, anxiety,
care, and perplexity, that has ever fince attended me.

Thefe confidered, it can hardly be expected, that
this tract thould appear completely, or perhaps decent-
ly, equipped for a public appearance, before fevere
judges. But, fuch as it is, 1t ‘muft have been given,
or not all. " T hope the readers, if fuch there be, will
think, that, in this premature pultication, of two
evils, I have chofen the left. -

Let
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‘Let not the miferable word-catcher, who lives on’
fyllables ; or the griping critic, who wades through
maifive volumes in fearch of faults, regardlefs of beau-
ties, and feeds on human errors, as fome bafe animals,
on the excrements of others ; let not the vindiive
multitude of wretched writers, who are impatient to
make fome reprifals for expoling their quack-bill dif-
fertations upon their favorite all-healing waters ; let none
~of thefe imagine, I mean to court their indulgence, or
their favor : No; I invite them, or if they choofe the
term, I challenge them, to examine it with all ghe ri-
_gor, that rage can prompr; with all the juftice, they
can bring on their fide ; and in whatfoever light fhall
beft fuit their tempers and their intentions, point out
every error, I have committed, or the prefs for me,
and feverely fcan every fault of mine or the printet,
though naturally overlooked by the author. When
they have done their worft, if they are able to bring
truths to light, they muft coincide with mine inten-
tions ; who, however miftaken I may be found, have
nothing more in view.

It is to be hoped, this declaration will fatisfy the
multitude, that have greatly afiected to depretiate mine
undertaking, by threatening, if ever I publithed any
thing, to anfwer it,  Some of thefe, I am told, have
long fince got their critici{ms ready for the prefs, upon
a work, of which they never faw a line, except fince
it was printed, and that by ftealth, And one of thefe,
a gentleman of no fmall weight, as I am told, in point
of perfon; but, with whom I never had the honor of
exchanging a monofyllable ; fome months before this
publication, promifed, or rather threatened, in the
hearing of a friend of mine, ¢ that the anfwer to my
book, fhould appear as foon as the book itfelf.”” I
hope, this Critic will be as good as his word ; and ferve,
if not oblige, the public, in expofing cither himfelf, or
me, or both, in a true light; for, knaves and fools
fhould by all means be excluded, or cut off from, the
profeflion of phyfic.

a ' But,
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But, this is nothing to the magazine of thunder-bolts,
that are ftored up for me at Bath: There, afet of learned
gentlemen, for none other crime, than that of differing
from them in opinion; a privilege, become proverbial in
the proféfiion ; have not contented themfelves with the
“moft inhofpitable Nlights of a ftranger, in their city ; but
have chafed their righteous {pirits, to a moft tremendous,
1 dare not fay unbecoming, pitch of wrath and indigna-
‘tion againft me ; and now, hefitate at no reproachful ex-
“preflions of malevolerice and calumny. Of all the various
1ll-natured means of detraction, that have yet been de-
vifed by thefe angry fages, ‘the moft remarkable, are
the calling my moral and political charaéter, and even
mine undérftanding, in queftion, and attempting to caft
refleftions from my late profeflion.—* Who 1s this,”’
“fays one, ¢ that is come to decry our waters 2*’—
«« A fellow,” anfwers another, ¢ that was forced to
fly his own country, and will never be quiet, till he is
forced to fly this.”” —To this, I fhall make no reply.
1 have been forced to fiy my wretched country. But,
ler the tyrant flaves that banifhed me, tell why; and
“then, the judicious and difpaflionate may difcern who,
‘by my exile, ftands moft difgraced.—*¢ Ay,” fays a
third, * I have heared of him ; no body will mind him ;
a mete mad man!”— How true this charge may be,
I fhall not difpute: In fuch an accufation, my plead-
ing and mine evidence, in behalf of myfelf, 'm:;ﬁ weigh
“equally light. Let then the world at large judge of
me ; while at Bath, I onely plead, Coram non judice ;
‘and, at the fame time, offer the patients of thefe pre-
judging fages, the comfortable affurance, that thefe their
_good dottors are hardly in any danger of ever being
‘mad ; For, this extreme, the phlegmatic and the fool
“alike efcapes.— However fome of the Bath dottors
may be divided in their judgement upon me, in the laft
inftance ; in another point, which is looked upon as a
fevere refle€tion, they are pretty unanimous s that s, in
" pronouncing my name with a, ‘ 'The Apothecary,”’ =
A terrible ftigma !—I proudly own the charge ; 1 was,
; I hope,

b i, B .....
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I hope, I ftill am, an Apothecary. It had been happy
for the public, that they, who caft this, as a term of
reproach, could fay as much for themfelves : Since it
is moft plane, that he, who is not an Apothecary, and
a Chirurgeon, can not deferve the name of Phyfician.
— A child, being afked, who feveral perfons in a room
were, pitching upon one in a clergyman’s habit, fayed,
““ You are a fcholar 3 and upon another in an offi-
cer’s drefs, ** You are a foldier.”” Upon being re-
prehehended for impolitenefs, and inftructed in their
refpective ranks, he amended his fpeech, faying to
one, “ O! Sir, I miftook 3 you are a bifhop, not a_
fcholar; and you are a general, not a foldier,””— The
reader may avoid the application, if he can. And
thefe good phyficians, who probably difdain to be a-
pothecaries, may let their paffion gradually fubfide s
when I thus fairly advertife them, that their thunder
will vanith without noife, flame, or fmoak ; that their
whole train of artillery is ufelefs ; that their mafked
batteries muit be filent ; when they examine their ma-
gazines more accurately, and find that they have no-
thing combuftible in all their vaunted ftores. Their
lightening and thunder then, will be found merely
theatrical ; at moft, a flath of fmoaky refin, and the
rumbling of a leaden bullet in an empty trunk : Un-
lefs they have difcovered the method of making gun-
powder without brimftone.— But come; the anger
» with the fears of thefe fretted philofophers will by and
by fubfide ; when they muft {ee, if not wilfully blind,
that I went to Bath in queft of phyfical truths, not
private gain; that in pure regard to the public, and
for the general honor of the profeffion, Idid, and now
thus endeavor to promulge thefe interefting truths ;
and efpecially, when they find, that I do not in fact,
decry Bath waters ; but thew their powers in a diffe-
rent and more juft light ; and if men will then worfhip
images, what matters it of what materials the idols are
made? Lot’s wife is furely as good a divinity, as any
that can be taken out of the ruins of Sodom or Go-
a2 morrha.
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morrah. If they muft have a Pagod, let it be a real,
not an ideal one 3 the falt, earth, and metal in the water
may furely be moulded into a more fubftantial, folid
god, than imaginary, or even real, brimftone.

But, that the impartial may be able to judge of my
blamelefs conduét towards the frighted faculty at Bath,
let it be remembered, that mine enquiries concerning
their famed waters, were not made in a corner; nor
any material experiment or difcovery I made, kept a
fecret. Let it be noted, that I conceled nothing from
any body, that afked for fuch information, as I could
give in thefe matters; that I never declined making a
feries of teadious and Jaborious experiments and demon-
ftrations, for any that afked me, and that I publicly,

repetedly, defired a conference with the gentlemen of
 the profeffion of phyfic, in hopes of convincing them
of their errors, or receiving from them, conviction of
mine own : And, that mine offers were not onely re-
jected, but that I was induftrioufly avoided, by the
generality of thofe trufty minifters of the favorite baths
of Apollo; while I was in grofs terms, in mine abfence,
abufed by a certain anonymous, anomolous wight, who
attempts by force to intrude into the number!

Some may conftrue this a kind of pride, or fome
contempt of a late Apothecary. Bur, this muft appear
but an unjuft conftrution ; if there was no reafon to
apprehend, - that that Apﬂthccar}' crept by illicit fteps,
from the minifterial branch, to the head of the pro-
feffion. Befides, it muft appear quite groundlefs,
when it is confidered, that the facred oeconomy of the
healing art is fo far perverted, at Bath, as well as elfe
where, that thefe, once, minifters of the faculty are
treated by the generality of thofe, that fhould be their
fuperiors, with fome degree of fervile complacency. Of
this, | dare fay, I might have had a neighbour’s fhare,
had I followed the profeflion of pharmacy at Bath, But,
thefe fovereign Rulers of phyfic, thefe Priefts of the
myfterics, and Keepers of the Baths of the Sun, could
not bear, [ thould now be confidered, either as a phy-

fician,
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~ fician, or even as an apothecary among them l— Let -

the Juft judge the caufe, and condemn, if they find, -
any part of my conduc, towards thele irafcible, jealous
gentlemen, culpable!

The facred regard and deference, ever due to the
judgement of fociety, induces me to think it incum-
bent upon every man to explane to the world, or af-
fign a caufe for, every part DF]‘I::S public conduct.—The
method, I endeavor to obferve, in this work, as wcll
as time and circumftances would admit, will, I hope,
appear unexceptionable ; though I may not always have .
been found able to purfue it with defireable ftrictnefs,
accuracy, and concifenefs, My firft care was to ob-
tain and give the reader the beft idea, I was able to
collect and convey, of thofe bodies, by whofe means, .
waters are capable of being compounded. This is
done in the IpEa of SavLTs.

After this, I endeavor to give the cleareft idea of
water, by explaning the nature and properties of S1mpPLE
WaTer. Inwhich, I do notpretend to be an origi-
nal ; but, gratefully acknowledge, in this, as well as
numberlefs other inftances, having received many and:
great helps from Horrman, BorruaAVE, MusHEN-
BROECK, and others ; which 1 have endeavored to
arrange in the fulleft force, in which I was able to place
them, to illuftrate the fubjett.

This done, I next procede to explane the moft fa-
miliar and rational methad of ExamiNiNG and cHoOS-
ING SimMPLE WaTERS in general ; in which, ! have
rather inclined to prolixity, perhaps fallen into repe-
tittons, rather than by a too great attention to concife-
nefs, or a too rigid adherence to formal rules, omit
giving the fulleft information in my power. :

This part, if not fome others, from the fame caufe,
may probably prove teadious and heavy to the learned
in our way, if ever it may hope to fall into fuch hands.
The fcope was large. The field uncultivated. I fpared
no pains upon it. And, I hope, it will be found to
contain, though perhaps in much rude diforder, a kind
of Hyprorocia Paysico-Crenmica, if not the whaole

a 3 arg
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art of chemically proving waters, in general, whether
fimple or medicated.

After examining the fimple waters of the city of
London, upon the plan layed down ; 1 thought it juft
to explane the MEDICINAL QuaLiTiEs and usEs of
siMPLE WATERS, and the various methods, antient and
modern, of adminiftring or applying them, whether
internally or externally. In all this, I fhall be found
indebted to many of the beft writers, that have gone
before me; efpecially, where I am forced to offer fome-
fketches of phyfiology as well as pathology.

. The fimple, as the bafis of all compound, waters,
being thus fully explaned ; the nature of the medicated
waters becomes more comprehenfible. The tranfition
from thofe to thefe appears eafy and natural. I begin
then, with the moft common and fimple impregna-
tions, and purfue the enquiry, a Notis ad Ignota, to
the moft complicated and {eeming inexplicable compo-
fitions of mineral waters, that came in my way. Surely,
the attempt, if not the performance, may hope for
fome degree of the approbation of the judicious! And
none other can be acceptable.

In all this, 1 have labored to be explicit: Which led
me unawares, if not necefiarily, into repetitions and
})mlixir.}*. They that will not accept of Swirt’s apa-

ogy for writing a long letter, may lay afide the teadi-
ous book, which I had not time to fhorten.

I well forefce an attempt to write intelligibly to the
vulgar in their own tongue, will be condemned by the
generality of thofe, who choofe to write in the dead
languages, and dread nothing more than their works
being made to fpeak Englith. The chief caufe, that
iuch affect to affign for this, is the fear of multip]yinﬁ
the fhameful number of deftructive quacks, that dif-
graces, and tends to depopulate the ftate ; while, with
the unthinking, it glances fome obloquy upon the heal-
ing art. - _

I can not, in all this, agree with thefe learned gentle-
men, It is certain, that to thofe, who are matters of
the Greck and Latin, it is much more eafy to treat a

phyfical
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phyfical fubject, in cither of thefe languages, in uh:ch
moft of our original writings are found, than in any
of the modern tongues; ours, {:ﬂnﬁ:ﬁ&dly the moit
copious of all others, not excepted. - And, whoever
is moft perfect in our tongue, muft find it mﬁft diffi-
.cult, if not impofiible, to explane all phyfical fubjects
clearly in a language, which muft be forced to borrow
terms from the original fources, whence the fcience
fprang.

But, fince we have framed or adopted terms, that
are become fufficiently intelligible, why fheould we he-
fitate at propagating the knowledge of any, efpecially
of this moft ufeful of all arts ?— Why fhould we not
endeavor to make all fpeak Englith?  And if we can
not bring fciences and arts down to our language ;
what hinders our raifing our language up to them?

It is feared, by fuch gentlemen, that it may multi-
ply quacks.— I think otherwife. T am not ignorant of
the fufferings of the duped populace in this inftance.
No man can be more fenfible of the evil, no man more
laments the degeneracy, the univerfal depravity, the
total perverfion of all order in the oeconomy of phyfic,
in thefe kingdoms. It was this firft moved me to draw
my feeblf;, juvenile pen to thew the neceffity of a refor-
mation®. In vane, did our wife forefathers divide the
practice of phyfic into three parts, giving upto their fer-
vants the mechanical or minifterial branches, that the ma-
fters may have more leifure to attend to th-: more mate-
rial, the judicial parts, and to the culture, diretion and
fupermtendence of the whole. We have lived to fee all
this reverfed. And all run into confufion, worfe than
primitive! 'We fee the fhops of apothecaries in particu-
lar, and their whole province, fo entirely neglected, that
the generality are as ignorant of the real bufinefs of the
apothecary, as any of the worft bred phyficians can
be fuppofed ; fo that the beft prefcriber can hardly

4 In a pamphlet, intituled PrnarMacomasTix ; or, the Office,
Ufe and Abule of ﬂpmhecanes explaned, &c. Dubl'n, 1741.

a4 confide
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confide in his own prefcriptions ; when their effects
vary, according to the charaéter of the fhop, in which
they happen to be difpenfed ; whileft the owner, per-,
haps without any one of the requifite qualifications,
for any one branch, takes upon him the whole! What,
fenfible man does not feel the dire effeéts of this con-
fufion ?— Who does not wifh to remedy the prefent,
and to prevent the growth of this fpreading, evil?—

I do. And if reafon and the authority of the legifla-
ture do not foon put a ftop to this inverted practice ;
if the aporhecaries are encouraged to quit their proper
ftations, by being thought fit, and prefuming to per-
form the funétions of the phyfician, as well as of the
chirurgeon ; I think it will be incumbent on the phyfi-
cians to moderate their own fees, which may be done,

“at the fame time abridging the quantity of medicines,
and the expence to the patients ; by refuming the
branches, given into unworthy hands, and furnithing
their patients with fufficient and adequate remedies,
prepared under the prefcriber’s eye, without any addi-
tional charge to the fick,

- This, I propofe, as one, though the fevereft and
laft, remedy. One, by which apothecaries muft be
reduced to their primitive ftations, and the public muft
be better ferved ; though at the expence n}) the phyfi-
cians, and to the prejudice of the public in the end :
This muft e-ﬁe&uaﬁy put a ftop to one branch of quack-
ery, and prevent the growth of others. But, as it
muft embarrafs both the ftudy and praétice of phylic,
already, in {pight to the ftricteft regularity, tao exten-
five for the fhort life of man; I propofe the trying, as
another, and a gilder expedient, the writing upon all
phyfical matters in as plane Englifh, as pofiible ; as the
fureft means of expofing quacEs, and raifing the duly
qualified, the real phyficians, to the higheft, the deferv-
ed eftimation. For this, we have the example of our
predeceflors: What Roman phyfician was ever known
to write in Greek ?—W hat Greek, in Arabic ?— What
Arab, in Chaldaic or Hebyew ?— None, that we know

of ;
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of : Each wrote in his native tongue. Each was re-
vered in his native country. Thus Avicen, Mzsve,
HiprrocraTes, GaLeNn, CeLsus, &c. were admired
by the then prefent, aswell as bleffed by all fucceding
generations, for the fervices done their refpective coun-
tries, and mankind in general, in their works.

Let Britons go and do hkewife.— Let us cultivate
our own excellent language, and publith whatever we
have to offer the public, in the vulgar tongue. This
will make it the intereft of foregners to {tudy our lan-
guage ; which may thus in time become as univerfal,
as our extended dominion on the main.

This can never be thought to ferve the intereft of a
degenerate race of quacks. On the contrary, it will
enable the public to detect their infufficiencies, as well
as their fallacies. Befides, it is a fuperficial knowledge
in phyfic, that makes men turn quacks, with the {can-
ty furniture of a parcel of recipes, or truft to thofe, that
are not better ftocked. Enlighten then, their under~ ,
{tandings further, remove the vane notions of myfte-~ |
ries, in phyfic; fhew the dignity, the wmght the,
difficulty of the tafk of preferving or reftoring the
health of man ; and who then, will venture to quack
or be quacked | :

Thefe, with other reafons, induce me to offer this
eflay to “the public, in my native tongue. And, I
hope, mine intentions will make it acceptable to the
judicious and public-fpirited.— ~ Let the galled jades
wince ! |

As I with to fee our language further improved than
it is, I have taken fome liberties with the orthography,
in which, I am hardly authorifed by any authentic
pre::edent For thefe, feeming innovations, the public
will accept m'ne apology.

The modern Englifh is prﬂbabl)r lefs of an original,
than any living language in Europe: We have bor-
rowed from all the living and the dead. And it muft
ever be much to our honor, and keep us clear of the
imputation of plagiarifm, to continue the words, we

in-
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introduce from foregne tongues, as near the originals,
as the too indeterminate idiom of ours will admit,

This will make our language more eafily acquired

ftrangers, as it muft become more intelligible to the
learned of all nations. And this will keep us c'ear of
defpicable Gallicifins, in avoiding the vices of that
tongue and people ; who, like us, have been forced to
inlarge their language, at the expence of others; but
have not kept near the nriginaE in fpelling or pro-
nunciation. Shall we borrow and retain the faults,
the corruptions of the French? God forbid !'— For
my part, I fhall oppofe and reject them, wherever I
meet them. And in this inftance, inftead of taking
from them, the words, that they firft ftole from other
tongucs, and mangled without rule or fenfible defign ;
though all our greateft writers have adopted them, I
choofe to depend upon the original, rather than im-
plicitly receive the corruptions and inelegancies of any
new or borrowed tongue, however I find it in fafhion.

But, Gallicifims are not the onely corruptions, crept
into our language. Our own poets have tallzen moft un-
pardonable libertics, in mifpelling and otherwife lopping,
and cropping of words, to adapt them to their rhymes
or numbers, or to make them run the {moother in their
jingling lines; in which the lower clafs efpecially, have
generally been more mindful of found than fenfe.
This may be eafily conceived by reviewing the unna-
tural participles commonly formed of the verbs, to fix,
to mix, to lofe, to tofs, to lop, to crop, and number-
lefs others. I fubmit it to the judicious, whether it be
more juft and eligible to follow blind cuftom, or to
aim at fome defign and rule, in thefe matters,

I know, the novelty, the feeming innovation, will
mect it’s objections. And it will to fome appear moft
daring and prefumptuous, if not impudent, to attempt
to fwerve ffnm the {pelling, received and eftablifhed
by the many great authors, which this and the preced-
ing century have produced, |

Let
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Let it be remembered, that our language, by none
other authority, than that of thofe, who thought fic
to write in it, has gradually changed from the days of
Chaucer, to the laft century, perhaps to this. This,
upon the whole, has not been condemned : QOur tongue
is confefledly improved. But, no man will fay it is
yet perfect. Let then every writer propofe his cor-
rections and amendments of our ftile and diction, to
the public; without that religious, or rather blind, at-
tachement to the authority of predeceflors, with which
fome fenfible men feem pinioned ; till the legiflature
fhall think fit to eftablifh a general ftandard.

In matters of any weight, precedents, which have
not their foundations in truth and reafon, fhould be of
none authority, with men of fenfe. Otherwife, there
. can be no chance for a reformation in any matter, that
. has the grave fanction of time and cuftom. 1 hold
- myfelfno further bound to write as my predeceffors did,
- without the concurrence of my little thare of judgement,
than our poets thought themfelves obliged to follow
one another, in thefe inftances. He, that anfwers
himfelf this queftion; why did not Spencer follow
Chaucer ; Milton or Cowley, Spencer; or Dryden,
Pope or Swift, literally follow the fteps of thefe? will
find mine anfwer for fwerving a little from the modes,
which the authority of fuch had eftablithed for fpel-
ling.

Moreover, let it be confidered, that in moft of the
fubjeét matter of the following work, I have the au-
thority of the dead and living writers, almoft to una-
nimity againft me. Shall their authority and the in-
fluence of cuftom fo far circumfcribe me, that I fhall
not examine this matter, but be obliged to fubfcribe to
all the errors of grey bearded predecefiors, cuntentin%
my felf with a Sic voluere patres?— 1 believe this will
hardly be infifted on, in the one inftance, more than in
the other.— Except at Bath ; where it feems, it would
be moft pleafing to the city, as well as to the guardians
of her health, to let their waters be fuppofed, as af-

| ferted
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ferted to be, impregnated with fulphur.— Is it not to
be deemed moft audacious to oppofe the weighty au-
thority of all the learned and great writers on this im-
portant fubject ?— Is it not rather brave, juft and ne-
ceflary to oppofe the tyrant cuftom, wherefoever he is
found to rear his obftinate, hoary head, in defence of
error or ignorance ? This have I done: No more,

It will probably give the fenfible and humane reader
fome difguft, as well as pain, to fee the long catalogue
of crrata, that disfigures this work. I wifh fuch may
not be offended, by finding many more, which the
author, for want of time and leifure, or from a natu- .
ral pardality and blindnefs to his own faults, muft have
overlooked.

As a farther apology for thefe, I muft requeft, it
fhould be confidered, that this work, though partly
begun upon the continent, was undertaken, long fince
my return from my ftudies abroad ; which is now a-
bout three years : Since which time, I have given two
long, laborious courfes of chemiftry, and am now en-
gaged in a third. It is eafy to conceive from thefe,
and the fhare of practice, with which the indulgence
of the public has fince intrufted me ; what a variety
of avocations from this work, muft have always at-
tended me. Such errors as might thus be occafioned,
by the printer, by the author, or by both, demand
fome lenity in the corretion. But, this is fubmitted
to the judgement of the reader; for whofe informa-
tion, I determined to expofe fuch errors and omiffions
as occurred to me, as near as might be to the front of
the work ; where he may read grief with conviction in
the author’s face.

If any are humane and public fpirited enough to wifth
this work corret and complete ; their cerrections and
amendments fhall be moft gratefully received, and
publicly acknowledged, if the book lives to underga
another edition.
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different public fources in London enumerated. T he great
plenty of water, one of the caufes of the healthfulne(s of the

city; § 2515 252.
Of Tuames WATER, p. 128.
-Experiments, § 254, to 291. '

Of the New River WATER, p. 136.
Experiments, § 292, to 312.

Of HampsTEAD WaATER, p. 138.
Experiments, § 313, to 334.
Of RATHBONE-PLACE WATER,
Experiments, § 335, to 354.
St. Paur’s Pump, § 355, to 358.
The Savoy Pump, § 359.
CrowDER’s WELL, § 360, to 363,
Lams’s Covpurr, § 364,

The falt-like fubftance extracted from thefe waters, further ex-
amined and explaned, § 2065, to 370.

Of the MepicanaL QuAariTies and Uses of SimpLE
W ATER, p. 151.

Water, in what eftimation among the antients, § 371, to 374.
Origine of it’s fuperttitious ufes, § 375.
It’s general utility, § 376.
Neglected or abufed, the confequences, § 379.
Water,
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Water, how efteemed by the antient Perfians, § 380,—by
the Romans, § 381, ;
The moft univerfal medicine; § 382. proved by a
fketch of phyfiology, § 383, to 397.
W hat and how it contributes to health and longevity,
§ 398, 399. ,
Confidered as a medicine, § 400.—It’s effeéts proved
in a fketch of pathology, § 401, to 404.
§ A fubject deemed worthy the pen of HIPPOCRATES,
405.
The principal authors who recommend it, and in what
cafes, § 406, to 412,
Various inftances of it’s general ufefulnefs and efficacy,
in divers difeafes, and all the ftages of life, § 413, to 419,

| Of the ToricarL Usks of WATER, p. 169,

EWgter not lefs efe@ual in external, than internal application,
420.
" Inbaths, warmand cold, § 421. It’santiquity, § 422,

recommended by the moft antient and famed authors, ibid,
Baths, their early and approved ufe, among the Egyptians,

Greeks and Romans, § 422, 423. — their abufe, ibid,—
whence negle@ed and difufed, a reproach to phyficans,

| § 4245 to426.
Of BATHS in general, p. 173

i
Baths, various among the antients, § 427.
Cold, of different forts, § 428. -
Hot, of different kinds, § 429.
When, with whom, and in what repute, § 430.
Of what compofed, § 431.

| I. Of the CoLp BATH, p. 175

" Cold bath, it’s ufes and effe@ls how to be conceived, § 432:

' from a fketch of phyfiology, § 433, to 436. Of what
~ kinds, § 436.

. Bathing in general explaned, § 439.

j It’s operation, § 440.

’ The beft waters for it, § 441.

!_ How much heavier than our, § 442.

[ Water, how affected by heat and cold, § 443.
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Water, cold, it’s action, § 444, 445. WL
- Cures wrooght by it, § 446, T o2l wod
It’s primary effeGts on the folids, N e ST
Cold bathing, untimely, fatal, § 447.— Dangerous,’ § 448.
It’s modermn neglect much to be ‘regreted, §'449. |
“In what diforders proper and feviceable, § 4509, to 463.
IU's early ufe, § 464. . e L
The method among the antient Romans ; among the In-
dians, and [everal nations of Ruffis, ibid. among the antient
Britons, ibid.© Why wounds in the heads of Britons mare
ealy of cure than thofe of the French, jbid. < Lol
Pradtical obfervations on it, § 464. founded upon the nature
of certain excretions, and the firuiure or phyfiology of the
parts concerned, § 467, to'478. " MORIS.Y
Directions for it’s ule, § 479, to 488.
1t’s coldnefs how increafed, § 489, to 499.— Cautions in
the ufe of waters thus compounded, § s00.. = .

I1. Of TemPERATE, WaRM, and HoT BATHS, P 199.

Such baths, how adminiftred by the antients; § 501, An-
“tient baths, how conftrufted; §502, to 510.—~The me-
‘thod of adminiftring them, § 511. with what caution by
- the antients, § 512, = s S

Simple o medicated, ‘natural ot artificial, §'513, 5r4.

Their operations explaned, § 515, to §18." Whence
practical inferences and cautions, § 519, to 523.

Their ufe and eftimation among the antients, § 524.
and beft modern practicioners, § 52,

The author’s attempt to reftore them to practice, §526.
by demonfirating their efficacy, rationally and - experimen-
tally ; § 527, to 539. by the judgement and authority of
the antients, § 540, to0 548. in acute difeafes, § 550. in
chronic diffempers, ibid. in hydrophobia, § 551, to 553.
The caufe of their extraordinary effects, § 554. of which
remarkable inftances cited, § 555, to 574. The fit feafon
for ufing them, § 575. the time of the day, § 576, the
time to tarry in them, § 577. with what motion, §.5173.
Whetlier and to whom to be adminiftred by compulfion
§ 579. Forbid in full bowels or blood veffels, § s520.
With regard to the head, § 581. The body to be bathed
naked ; the abfurdity of drefs, in the baths ; the indecency
and irrationality of promifcuous bathing of fexes, § 582.

Their fit temperature, § 583.

Two other kinds of warm baths, § 584¢. ot
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Thefe, among other neceffary CorrEecTiONS, to be
made in the reading, as follow.

il 0 o gl

Inea of Sarts.

» for its, read it's,
]l !I fﬂI ﬂﬂltil!l‘, '. Eﬂﬁn!!
6. L 5. for exceeding, r. exceding.
12. 1, 9. for doe, r, do,
13. L. 5. for remaining, r. remanisg,
22, 1, 4. and every where elfe, for dif-
tillation, r. deftillation,
30. I, 1. for.only read onely.
40.1, 1, and every where elfe, for ar-
teficial, r. artificial.
543. l. 14. for AEthiops, r. Aethiops,

AGE 2, line 8, and every where
P elfe, f
5.

45. |, 11, after with, add, fome,
47. 1. 12, and every where elfe, for
grains, 1, granes.

& 10, 1. 3. for particles, here and elfe
where, r, particules,
L. 5, for float, in general, r, flote,

3 20, l. 2. for freeze, r. freefe.

22 L. 12, for heighth, r, highth,
24. I 7. and ellfewhere, for mountains,
7 r. mountanes.
27. 1. g.for liey, r, lye
S 1. 8. for cnnﬁﬂ;uﬁnn: r. confidera-
tions.
1. 18. after are, add, often,
L3 fu. l. 4. for leatt, r, left,
. 1o, after and, add, thence,
g 32. 1, 14. for latter, r. later.

45. L. 9. for whilt, r. whileit,
49. 1. 7. for bodies, r. fubjeéts,
§ 68 1. 3. after oils, add, and acids.
l. 25. for liquidity, r. fluidity.
77. 1. 1. after two, add, half ounce,
0. 1. 24, after heat, add, in the na-
taral air.
in the note, for lofed, r. lofed.
g7 1. 16. after water, add, be.
101, 1, 1, and elfewhere, for foap, .
ﬁ:p-:'.
& 111. ], 6. after by, add, agitation, or

by
§115.). 24 § 496, . 2. for niter, r.
nitre.
§ 121. 1. 4. for temperament, r, tem-
perature,
122. |, 44 after foryr. fuch asean be,
135. |, 5. after a, add, kind of
142. L. 15, for fc perabundant, r, fu=
perabundant,
152. 1. 5. for bett r, r. better,
178, L. 24. for to, r, in,
156, L 20. inftead of for, r. to

-4 ¢4. 1, g. for in this acid, r, therein,

55. 1. g0. for calour, v, color. ande-
very where elfe, in this and fimiar
words, firike theu, out of the Laft
fyllable, :

£ 65.1. 7. and every where elfe, for

cryitaline, r, cryftalline,

% 66. 1. 12, for reabforbe, r, reforbe,
67. 1. 1. 2. for abbent, r, abforbeat.
77. L. 10, for larger, r. layer,

1. 11, for pellicle, r. pellicule.

g 87.1, 4. for fucceed, r. fuccede.

230. L. 12, afer, if, add, into.

1. 13. after dropped, d. into.

Of WATER in general.

2 190. 1, 21. for water, r, waters,
209. l. 4. §212. L 3. 5.5:3. L 9
and univerfally, for heightened, r,
§ 213. the paragraph following is to be
numbered, § 219,
§ 224. |, 32. after fixed, add, efpecially,
in an advanced proportion.
225. L. 15. for thefe, r. thole,
230, |. 12, after if, add, into,
l. r3. after dropped, d, into.
§:.4.§. l. 14. for cracking, r. crack-

ing.
1, 34. for pelucidity, univerfally, r.
pellucidity,
245, innote ; after STARL, 2dd, &,
247. L. 8, for fleaks, r. Aakes.
251, . 6. for which, r, thar,
287.1. 12, after be, add, partly.
q00, . 2. for fu ers, r. {uffers.
964, 1. 12. for thole, r, thefe,
379. 1. 6, for averrun, r. overran,
1, 14, for whereby, r. whence,
382 1. 4. for title, 1, titule,
2335. I 14 §432. L 17, and elfe-
where, for mulcles, r. mufcules.
§ 380. L. 5. for they be, r. the fluids be.
l. 6. after and, dele are,
§ 1g1. L 1, for ofphyfiology, r. of phy.
fiology.
193. . 5. before infinitely, r. almoft,
2 3935. L. 2 for exceeding, r, exteding.
1" 8, afterone, add, third,
1. 1o. after partr, add, in three.
§ 393. 1. 17, § go1. 1. go.and elfe-
where, for numonrs, r, humors.
§ 4o1. 1, 10. and in all Jike inftances,
for intolerable, . intollerable.—as,

§40a
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403. 1. 24: for Allum, r. Alum,

404 1. 2. for Schlangenbad, r, Schlan-
genbadt,

3414. L. 7. for fit, r, fits,

422, L. 14, for, Nor were they fruf-
trated in their expeftation, r, Nor
were their expeétations fruftrated,

425 L. 25, for favour, r. favor,

431, L 2, after the, r. different,

433! 1 t‘Ei f“‘: IHE. l'- hﬂf

454+ | 28. for vigour, r, vigor.

"k 30. for AR1sTOTLE, 1. ARn-
TOTEL.

§ 458, L. 18. for chieflyalcaline, r. chief-
ly alcaline, i

& q.ﬁ-:-.l 17. before impatient, r, s,
). 23. for prevail, r. prevale,
& 464. L. 15, for frozen, r, frofen,

ip:. 1, 26. for tolerable, r. tollerable.

gqﬁq L 52. for eut, r, aur,
472. L. 26. for pratitioner, r. prace
ticioner,
522 L I? for molified, 1. mollified,
5L i fnwﬁ.’:{ym ifeidi
511- T ¥ilgl 3 T« VIEY ity:
1. L, 5. for frenzy, r. phrenfy, .
3.! 15, § 525, . 6.and ellewhere,
for judgment, r. judgement.
541, . 3. after and, add, that,
555 L 6. 14. 17, :ndelfcwh:re, for
a ﬂ"l-r_-p F. aﬂ.ﬂtEh
§ 557. L 1. for rheamatick, r, rheu-
matic.,
5?5.1 1, after gf, add, this kind of,
582. L. 5. for conceal, r, concele,
595, L. 11, befurebuttnm,d ing,

y 596 1. 2. after quarte, add, or more - 3
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A

General Idea of SaL Ts,

INTRODUCTORY TO

An Efay on WATERS.

§ 1. TH E univerfal creation is divided by na-
turalifts into three diftinét claffes, which
they call kingdoms: 1. The mineral,

2, The vegetable, and 3. The animal. '

§ 2. 1. By minerals or foffils, we underftand all
thofe natural bodies, that compofe the terraqueous
globe, whether found in the bowels, or upon the fur-
face, of the earth, having no perceptible organs or
veflels, but owing their generation and formation en-
tirely to fome external caufe ; fuch are water, earths,
ftones, mines or ores, metals, falts, fulphur, bitumen,
coal and the like.

§ 3. 2. By vegetables, is underftood a clafs of na-
tural bodies, fo called, from their perceptible growth,
in contradiftin€tion to minerals, which can have no ve-
getation, for want of proper organs. Thefe are hy-
graulic bodies, confifting of an infinite number and
varicty of veflels, which contain and circulate different

juices or fluids, abforbed partly by the roets, where-
B by



z A general Idea of Salts,

by they adhere to the earth or other bodies, and
thence imbibe their groffer nourifhment, the matter
of their accretion, and partly from the atmofphere,
by the pores of the leaves, buds or bark. Under this
head, are comprehended all herbs or plants, fhrubs
or trees, and their different parts and productions.

§ 4. 3. The animal, fo called from its having life
and motion, is an hygraulic body, which, like the ve-
getable, is qualified to take in the matter of nutri-
tion and accretion, partly from groffer ingefted
elements, by veffels within itfelf, bearing analogy to
the roots. of vegetables ; partly of a more fubtil kind,
from the air by the lungs, or by the pores of the {kin;
and fubfifts by a continual determinate motion of fluids,
elaborated within itfelf, through certain canals ; the
feveral parts of its body being, at fome time of its ex-
iftence, wvafcular.

§ 5. To thefe, fome add a fourth clafs or kingdom,
the atmofpheric, or meteoric; but this feems not very
material ; fince all the bodies we find floating in that
fluid, may be traced from their original fource, the
earth. However, fuch bodies as we receive immedi-
ately from thence, we diftinguifh by thefe names ; as
meteoric or atmofpheric falts, waters, {Fe.

§ 6. However inconceivably great the number and
variety of natural bodies, to all thinking men, muft
appear, the philofophical chemifts hold them to be all
feverally compofed of certain principles, or material
effences, not exceeding four in number. Thefe pri-
mary eflences or conftituent particles of bodies are
deemed infinitely fmall and indivifible, perfectly fim-
ple and homogene ; endued with certain determinate
forms, though from their extreme minutenefs, imper-
ceptible to our fenfes ; and with certain properties and
qualities, as gravity, attraftion, repulfion, {Je.

§ 7. Thefe feem to have been confufedly known,
though better conceived than defcribed, by the antients.
-All philofophers have acknowledged, firft principles
or primary cflences of bodies, under one name or o-

| ther.
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A general Idea of Saits. 3

ther. Thefe were the elements of the Peripatetics ;
the atoms of Democritus ; the monades or unitares of
Pythagoras and others ; the materia prima of Des
Cartes, and the hard primary particles of our immor-
tal Newton. :

§ 8. BecuEeRr has thrown the cleareft light up-
on this fubject. The four principles, he enumerates,
are,

§ 9. I. The humido-fluid, or aqueous element ;
§ 10. II. The dry denfe principle, which confifts of
three kinds of earths, as he calls them ; thefe are,

§ 11. 1. Terra prima, the primary, or vitrifiable
carth ; which he looks upon as the bafis or matrix of
all other earths, and conceives to be the falt princi-
EI: of the antients, as it is found the true bafis of all

own falts.

§ 12. 2. Terra fecunda, Pregisor, Phlogifton, the
fecond or inflammable earth or principle, the pabu-
lum ignis, food or fewel of fire; to the antients but
obfcurely known, under the name of {ulphur, in the
enumeration of the principles of bodies, But, the
moderns by this underftand a perfectly pure and fim-
ple elementary matter or principle ; the caufe of in-
flammability, of colors and odors in all bodies : vege-
tables and animals abound with this principle; fo doe
fulphur, coal, and all bituminous matter ;3 and no
minerals are perfectly exempt from it. It is one and
the fame in the fubjeéts of the three kingdoms, No
fubject parts with its phlogifton in any degree of fire,
if air be excluded. etals deprived of it are reduced
to calces, and lofe their metallic {plendor, fufibility,
ductility, and other properties; upon reftoring this, they
are revived into their priftine form, with all their pro-
.Eerties. To give one familiar inftance for all. Lead

y calcination lofes its phlogifton, and becomes a red
Calx or mineral earth. If this be fluxed with any in-
flammable body, oil, pitch, wax, far, wood, bone,

B 2 of



4 A general Idea of Salts.

or mineral oil or bitumen, it reforbs the inflammable
principle, and becomes perfect lead as before. But, to
give an experiment within every perfon’s compafs. Let
ared fealing wafer be fet on fire in the flame of a can-
dle, and then held over a piece of paper ; it will be
found as it burns to hifs and fparkle, and then little
globules of melted lead will drop upon the paper.
The reafon of which is, the wafer is colored with
read lead; to this cither the burning flower in the
compofition, or the flame of the candle, or both, give
what the calx wants to complete or reftore the metal,
the inflammable principle, which this fhews to be the
fame in all bodies. And this we mean, whenever the
inflammable principle, the fulphureous principle or
phlogifton, is mentioned in this effay or elfewhere.
~ * § 13. 3. Terra tertia, the third or mercurial earth,
or metallifing principle, from which metals derive
fiuidity, without humidity ; by fire, fufing or runting
with it, as fluid, yet as dry as mercury or quickfilver ;
without it, remaining infufible earths, calces, in the
- ftrongeft fire. This may be the principle, called by
others, mercury, or fpirit. It generally accompanies
the phlogifton, from which it {feems infeparable. _
§ 14. Should I enterupon the demontftration of the
being and attributes of thefe principles, it would lead
me into a difquifition too remote from my fubject,
and too tedious to the reader, whom I muft, for fur-
ther fatisfattion, refer to the works of BECHER,
Staur and Horrman., Here, it muft fuffice to
fay, that, from different combinations of thefe four
principles, or fome of them, in various proportions
and manners, all created beings are held by modern
philofophic chemifts to be originally produced ; and
that into fome or all of thefe principles, all bodies are
reducible, by art, as well as nature ; and that there is
in nature, a conftant regular fucceflion of creation or
generation, and corruption or refolution of bodies
throughout the univerfe, from, and into, thefe prin-
ciples
I
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ciples ; for, the deftruction of one body becomes the
means of generating an other.

15. Thus far I held it neceffary to give ?&
mical idea of the divifion of natural bodies, and a
general notion of their creation and refolution. More
does not properly come within the fcope of my pre-
fent intention, which is only to inquire into the na-
ture and properties of water. But, before I enter
upon that fubjeét, I fhall endeavor to explane the
nature and properties of falts in general, as the prin-
cipal means, by which water becomes compounded,
as well as the chief inftruments in exploring the com-
pofition of that fluid.

§ 16. By falt, we underftand a body which is fapid
or favory, that is, imprints in fome degree a fenfe of
corrofion or irritation upon the palate, from its folu-
bility, without which it could impart no tafte. Salts
therefore in general are foluble in water, and fufible
in the fire, and mifcible with fuch earths as bear af-
finity to their particular bafe,

§ 17. Every falt is looked upon to confift of the
aqueous principle, united with the firft or vitrifiable
earth ; fometimes with thatalone, and fometimes com-
pounded with one or more of the terrene principles ;
whence the great diverfity of falts arifes.
~ § 18. The chief criterion of falts, their great at-
traction with, and folubility in water, is derived from
their firft principle, the aqueous; and their ready
union with fome other terrene bodies and promoting,
their folution alfo in water, arifes from the attraction
their terrene principles hold with other fimilar bodies.

§ 19. There is a very great variety of falts, which
are differently diftinguithed, the one from the other.

§ 20. I. Firft, they are diftinguifhed, from the

manner of their produétion, into natural and artificial,
or fuch as partake of both.

B 3 2.
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§ 21. 1. The natural, are thofe, that are found in
the natural bodies of the different kingdoms, fponta-
neoufly produced. e |
* § 22. 2. The artificial, are thofe, that are extra@®-
ed or elaborated by art out of any of “the.natural bo-
dies, by folution or elixiviation, by incineration, fer-
mentation, putrefaction, diftillation or other opera-
tion of art; to which may be added, =~ ' '
- §23. 3. Such as are partly indebted to nature, and
partly to"art, for their production; as modern ni-
tre, e, ad ey ol

§ 24. II. The fecond diftinétion of falts arifes from
the bodies or kingdoms, whence they are produced
or extratted ; thefe are 1. Mineral.” 2. Vegetablé.
3. Animal. R, Ak N e
~ §25. 1. Such falts, as are found in the earth, or
made or extratted from any foflil body, are called
mineral. From this fource, all falts are found to have
deduced their origin, however they be feen in other
bodies altered and diverfified. ~ > =~

§ 26. 2. All falts, that are by any means made or
extracted from any vegetable body, are diftinguithed
by the appelltion of vegetable falts; as,

327. 3. Thofe that are drawn from any animal

§ 28. IIL Salts are likewife diftingwifhed by their
difierent degrees of permanence or fixednefs in the
TEESOr OPEn Qi AT - et i ER N

§ 29. 1. Fixed falts, which fuffer no eflential
alteration in pure air, no lofs of fubftance by the ut-
moft degree of heat, unlefs flame be reverberated up-
on them ; as all the fixed falts, made fram the afhes
of Gilcined vegtaliey, = F RI- B R 2 NQ8 £le?
- § 30. 2. Volatile falts, which are not only fet in
motion and diflipated by the flighteft heat, ‘but fly off
if expofed to the open air ; as falts extracted by pu-
trefaction or diftillation of vegetable or animal bodies,
mdt}lﬂukﬂ. fvsavda s . e S ok I d yap & [}
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- § 31. 3! Semifixed or femivolatile, which ftand the
open air, and fome degrees of heat ; yet, by fire, in
clofe veffels, may be raifed from the bottom to about
the middle or upper part of the veffel, where it will
again run into its priftine form. Such are the falts
called ammoniac, and the like,

§ 32. IV. But the moft material diftinction of
falts, for our prefent purpofe, and that which beft
deferves our prefent attention, is their divifion into,
1. Acid, 2. Alcaline, and 3. Neuter falts,

§ 33. 1. The acid falts are known to all by the
tafte ; which is alfo called in eur language, four, and
are common throughout the whole face of nature ;
they are denominated from the feveral kingdoms
whence they are drawn, 1. Mineral, 2. Vegetable, and
animal.

§ 34. 1. The mineral acids are threefold ;

§ 35. The firft is that vulgarly denominated from
the mineral fubftances whence it is moft commonly
extratted, the acid of fulphur or vitriol or alum, ge-
nerally known by the names of fpirit, or oil of vitriol
or fulphur, This is the univerfal acid, that pervades
the whole creation. It is called aerial and etherial,
from its abounding in a volatile form, in thefe regions;
and primogenial, from its being the original fource,
from whence all other acids fpring. This is judged
to be compofed fimply of the aqueous principle and
the firft, or mineral vitrifiable earth, united. This is
found either volatile or fixed, in nature, as well as
by art.

§ 36. The fecond is the acid of nitre, vulgarly call-
ed {pirit of nitre, or aqua fortis. This is by art ex-
tracted from the fubject, whofe name it bears, modern
nitre or falt-petre, and is judged to confift of the firft,
“the univerfal acid, moft fubtilly attenuated by the
phlogiftic or inflammable principle, by the means of
putrefaction. It is never found pure in nature ; be-
ing always found adherent to fome terrenc or faline

B 4 bafe.
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bafe. Wherefore, in this form, it is ever to be look-
ed upon as a creature of art. | g -
- § 37. The third is the dcid of fea falt, called alfo
vulgarly its fpirit.. This is extracted from the fubjeét
whofe name it:bears, by the fame means as the acid
of nitre is drawn ; and is judged to confift of the uni-
verfal acid, fubtilifed by its union with the third earth,
or mercurial principle 5 whenee its aptitude to volatilife
certain metals and metallics,  This is never found
pure in pature, more than the acid of nitre ; but,
like that, is found united in its proper fubject with a
mineral alcali, or like the acid ngaitre, with a calca-
rious bafe ; fo that, like the preceding, in this formy
it is to be looked upon as 2 child of art.

§ 38. 2. The fecond general clafs of acids is the
vegetable.  Thefe are either, 1. Native, or, 2. Arti-
ficial.

§ 39.:1. The Native acids are the juices of various
plants, as well as fruits ; fuch as thofe of the dock and
common forrel kind, as well as wood-forrel and o-
thers ; thofe of berberies, goofeberries, corinths, cher-
ries, - apples, pears, oranges, lemons, and the like.
‘T'o which may be added, thofe acid liquors, which by
diftillation, in ‘a naked fire, are obtained from moft
vegetables, efpecially the hard woods. Thefe are all
judged to arife from different combinations with, or
‘modifications of, the univerfal acid.

§40. 2. The Artificial acids are thofe obtained, by
‘the means of fermentation, from the fweet, as well as
auftere and other tafted, juices or infufions of vegeta-
ble productions ; as cyder, perry, wine, mead, beer,
and the like; or thofe, from thefe produced by the
fecond ftage of fermentation, vinegar ; to which may
be added, that acid faline concretion called tattar.

§ 41. 3. The third general clafs of acids are thofe,
called animal.  Such are the gaftric juices of moft ani-
mals, as rennet ; and the acid, which, by wafhing or
diftillation, ‘may be obtained from all infeéts armed
with ftings, particularly ants. To which may be
added, the acid demonftrated by HomBERG in the dif-

tillation
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tillation of blood, and that from urine in the native
falt *, the bafis of phofphorus.

42. 2. The alcaline falts, fo called, from having
been firft extraéted from the herb kali, to which al be-
ing prefixed implies no more, than the article ¢, 1, 79,
of the Greeks, le or la of the French, or the, of our
language ; as if one fhould fay, the kali or the glafs-
wort. Thefe have a tafte the reverfe to that of acids,
with which they do not mix without a contraft and

‘ebullition, and upon mixture generate neuter falts,

The alcaline falts are, :

§ 43. Firft, fixed ; which may be diftinguifhed in-
to Native or Mineral, and Artificial or Vegetable, The
Native or Mineral alcali is the bafis of common falt, the
nitre of the antients, not unlike the foda or kelp of
the moderns, or the alealine falt found in moft mine-
ral 'waters. The Artificial or Vegetable alcali is that,
which is obtained by the incineration or calcination of
any herb, fhrub, tree, or other vegetable produc-
tion ; except fuch as yield a volatile alcali ; thefe af-
ford no fixed falt; and the marine and fubmarine
plants, whofe falt is of the nature of the native or mine-
ral alcali. To this clafs belongs that fathionable medi-
cine, towhich a whimfical and unmeaning name is given,
Aithiops vegetabilis : this, called by whatfoever name it
may, is none other than foda or kelp, the alcali of the
antients. Fixed alcalies are judged to be compofed of
the vegetable acid, with a fmall portion of phlogifton
united with the vegetable vitrifiable earth.

§ 44. Secondly, volatile alcalies ; thefe are obtain-
ed by putrefaction, or combuftion of all vegetable and
animal bodies, by diftillation of fome vegetables, fuch
as the crefs, radith and muftard kinds, the onion tribe,
&7¢. that of foot, and that of all animal bodies in general.
And is fuppofed to confift of a faline fubftance, fub-
tilifed by the union of the inflammable principle, chief-
ly. by means of putrefaction or fire. But thereis, be-
fides this artificial, a natural kind of volatile alcali,

* See J. A. Scurosser, M. D. Leyd. Differt. inaugural. de
Sale nativo Urinae. Lugd, F.1752, -

' attributed



10 A general 'Tdea of Salts:

ateributed fo the place whence it is obtained, the mi-
neral kingdom.  This is of too volatile a nature to be
found pure alone ; it is always united or incorporated
with mineralifed vegetable or animal bodies ; fuch as
differént petrifications of thofe fubftances, Some doube
its exiftence in nature ; but, with what propriety may
be judged from the native fal ammoniac, which like
- the artificial, confifts of a volatile alcali, and the acid
of fea-falt. ' | '

§ 45. 3. Neuter falts are thofe that are compofed of
acids and alcalies, but partake of the natare of neither;
being a third fubftance, refulting from the mixture,
which is ‘'of a middle quality, quite neuter ; whence
they are called falia neutra, media and enixa. Of thefe
there is an almoft infinite variety, from combinations
of all the different acids with all the various alcalies,
- as fhall be further explained in the fequel. To thefe
‘fome add the faline concretions refulting from the fo-
lutions of various earths and metals in acids, calling
them compound, terrene, or metallic {alts, but with
impropriety.

§ 46. Omitting various circumftances in thefe bo-
dies, which relate to natural hiftory, and natural phi-
lofophy in general, to chemiftry in particular, I fhall
procede to thofe properties of falts, which more imme-
diately relate to our prefent purpofe. And

§ 47. 1. With refpeét to the acids ; thefe all readi-
ly unite with water, becaufe they all abound with that
principle : for, by accurate obfervations of Homeere
and Borruaave, the ftrongeft and heavieft acid, the
moft concentrated oil of vitriol, does not contain a-
bove one half genuine acid, the other being entirely
water.  Spirit of nitre confifts of fomewhat above one
fourth of pure acid, and fomewhat lefs than three
fourths water, Spirit of fea-falt contains better than
a fixth of the acid, the reft is pure water. And in
one ounce of diftilled vinegar, there are but about
eighteen grains of acid, the reft is water.

§ 48. Acids, from the attraction between their ter-

rene bafe and other earthy bodies, diffolve and unite
with
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with various earths, according to their different de-
grees of affinity.  As folvents, they all act with diffe-
rent force and effeéts upon fixed and volatile alcalies,
upon the groffer earths, fofter ftones, and the fhells
of fithes. They all moft ftrongly attra&, and confe-
quently fooneft diffolve or unite with, 1. the fixed al-
calies, and of thefe, the vegetable, rather than the mi-
neral; 2. thevolatile alcalies ; 3. the abforbent earths,
and of all others quicklime ; 4. after that, egg-thells;
5. crabs eyes ; 6. and laftly, chalk.
"~ § 49. Moft metals, and metallic fubftances, are
likewifc in different manners and degrees affected by
thefe acids. |
- § so. All the acids, whether mineral or vegetable,
are more or lefs capable of diffolving zinc or fpelter,
and, in fome manner, lapis calaminaris, or cadmia s
in our language calamine, calamy, or cadmy.
~ § 51. The vitriolic acid is by itfelf capable of dif
{olving not only zinc, but iron and copper ; and, with
fome management of art, to which nothing in nature
“1s yet found analogous, quickfilver, filver, tin, lead,
and regulus of antimony.*
~ § 52. But, the order of attration, and general dif-
folving power of this acid, ftands thus; 1. with the
inflammable principle ; 2. with fixed alcalies ; 3. with
volatile alcalies; 4. with abforbent earths; 5. with
zincy 6. with iron; all which it attacks with fuch
force and rapidity, as to diffolve them with eafe and
fpeed ; 7. then flowly and difficultly copper, and not
without peculiar management; 8. lead; 9. quick-
filver; 1o. filver; 1. tin; 12. regulus of antimony,
wherefore we find no natural folutions of thefe, 8, o,
&F¢. in this acid.

§ 53. The nitrous acid diffolves, together with the
incomplete metals, zinc, quickfilver, regulus of, but
not crude, antimony, all the metals complete and
perfect ; except gold.

" § 54. But, theorder of its attra&ing and diffolving
power, {tands thus ; after the alcaline falts and terrene

* Stany de falibus.

fubjetts,
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fubjedts, which it affets in much the like manner and
order as the preceding acid, it moft readily attradts
and diffolves, 1. zinc; 2. iron; 3. copper; 4. lead ;
5. quickfilver; 6. filver; 7. tin; 8, regulus of anti-
mony. But, as this acid is never found pure in na-
ture, we are not to look for any natural folution of
‘thefe metallic {fubftances in this acid. : _
§ 55. The acid of falt attacks and diffolves the al-
caline falts and terrene fubftances, in common with
the other acids, and likewife the metals, complete ‘and
mcomplete ; butin a different order and manner from
the others; 1. it moft readily diffolves iron; 2. more
readily than the vitriolic acid, diffolves copper; 3.tin;
4. regulus of antimony ; but, 5. more tardily and dif-
ficultly, lead; and 6. moft difficultly, filver; 7. quick-
filver, and united with the nitrous acid, when it con-
ftitutes the folvent called aqua regia, not otherwife,
.1t diffolves gold.  Yet fome of thefe metals and me-
talics, with which it is fuppofed to currefpond, in the
conflituent terrene, the mercurial, principle, it can-
-not diffolve, unlefs in the concentrated ftate, or when
they are firft divided or diffolved by other folvents.
Thus it precipitates filver and lead diffolved in the
acid of nitre, unites moft intimately with the magil-
teries, and renders them volatile 5 it precipitates mercu-
ry diffolved in the fame acid, but foon after rediffolves
it; and being in the concentrated ftate united with tin,
regulus of antimony, or quickfilver, it renders them
likewife volatile or femi-volatile.* The order of its
attraction, as determined by M. Geoffroy in his table of
affinities, ftands thus; 1. tin; 2. regulusof antimony ;
3- copper ; 4. filver; 5. quickfilver; and---8. gold.
-But, it muft be remembered, that the abforbent earths,
as well as the fixed and volatile alcalies, precipitate
thefe bodies, diffolved in this folvent ; and particu-
larly mercury fublimate, which, with the fixe alcali,
gives a brown orange colour, with the volatiles a very
white magiftery. It is alfo to be remembered, that

it ST .
this
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this acid, no more than that of nitre, is found difen-
gaged from an alcaline or terrene bafe in nature; and
that therefore we are not to look for metallic folu-
tions in this acid, more than in that of nitre, {ponta-
neoufly or naturally. :

~ § 56. In all thefe cafes, the firft in the order is
reckoned to ftand firft in the clafs of affinity, or at-
traction, with the folvent. The firft then, interpofing
between the folvent and the fecond, will diffolve the
union, caufe a feparation and precipitation of the fe-
cond, or lefs attracted, and take its place. Thus will
the fecond precipitate or feparate the third, the third
the fourth, and fo on; as fhall be further explaned in
giving the method of examining waters by precipita-
tion. See the trial and choice of waters.

§ 57. Let us next confider the effects produced by
the unions of thefe different falts, the one with the
other, or with divers terrene and metallic bodies. \

§ 58. All the acids attack all the alcaline falts and
abforbent earths, and the mineral acids in particular,
moft metals, with fuch rapidity, as to caufe an efferve-
fcence, with a frothy ebullition ; but differing in ‘de-
grees, When the conflict ceafes, and is not revived
upon the addition of new matter, the point of fatura-
tion is faid to be hit, and the folvent is then charged
with as much of the folvend, as it is capable of fuf-
taining in a ftate of perfet folution and neutrality.

§ 59. From thefe folutions, different taftes and o-
ther qualities arife. “All the acids, upon being charged
with alcaline falts, or abforbent earths, lay afide their
acid tafte and corrofive quality, and put on a faline
tafte, with more or lefs bitternefs, and become inoffen-
five to the tafte or touch. Thefe are neuter falts.

§ 60. To this there is one exception ; the vitrio-
Jic acid charged with a certain earth, of the limo-cre-
taceous kind, conftitutes that auftere, rough ftyptic,
called alum. , .

§ 61. The fame acid, with iron, yields a mild,
fweetifh ftyptic; with coppér, 2 {eptic ; and with mer-
cury, a cauftic.

§ 62.
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§ 62. The acid of nitre, with lead, affords a {weet-
ifh ftyptic; with copper, quickfilver and filver, fep-
tics and cauftics. "

§ 63. The acid of falt, with iron, conftitutes a
ftyptic; with regulus of antimony, a powerful feptic;
and with mercury, a formidable cauftic, |

§ 64. All the mineral acids, with all the alcaline
falts, run into falts of certain and determinate cryfta-
line forms, and may be fo kept of a dry and folid
confiftency : whereas, with all the abforbent earths,
they either retain their liquid form, or, being by force
of fire reduced to a drynefs, they attrat the humidity
of the air, and deliquefce or run liquid again; except
the vitriolic acid, with lime, chalk, or other calca-
rious earth; and the bafis of alum, with which it pre-
fervesa dry and folid form in the felenite, as well as in
the alum.

§ 65. The vitriolic acid, with fixed, native, or mi-
neral alcali, forms the neuter falt we find in moft
mineral waters, which is analogous to Glauber’s or
Epfom falt ; with the fixed, artificial, or vegetable al-
cali, tartar vitriolate ; with wvolatile alcalies, Glau-
ber’s fecret falt ammoniac ; with all the metals, it is
capable of diffolving, it forms a dry, cryftaline fub-
ftance, efpecially with iron and copper, which gives
us the green and blue vitriols of thefe metals ; but
this is only to be underftood of the groffer or heavier
vitriolic acid : that, which is fubtilifed and volatilifed,
retains the principal properties of the heavier or more
fixed ; it preferves its affinity or attra@ion, diffolves
metals, earths, and falts ; but is fo volatile, as to fly
off and quit every body, with which it ever united,
upon additional heat, or the interpofition of the hea.
vier acid ; except that, with which it has the {trongeft
attraction, the phlogifton, with which it moft firmly
and intimately unites, and forms that femi-volatile
concrete, called fulphur or brimftone, F rom the fo-
lutions of iron, wrought by the means of this volatile
acid in the mineral waters, it readily flies off, leaving
the iron to precipitate in the form of 2 martial earth.

Hence
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‘Hence arofe the falfe notion of a volatile vitriol, fo
wniverfally, fo abfurdly prevalent. |

§ 66. The acid of nitre, with the mineral fixed al-
cali, gives a kind of nitre, whofe cryftals are quad-
rangular; with vegetable fixed alcalies, gives pure
nitre, of which a vegetable alcali is the bafe ; this is
called regenerated nitre. It likewife unites and gives
a f{aline concretion with the volatile alcali, which
is hardly reduced to a cryftaline form, and partakes
partly of the nature of fal ammoniac, partly of nitre.
This acid, with filver, quickfilver, and lead, runs
into firm cryftals ; but with iron, copper, and tin, it
preferves its liquid form, unlefs the humidity be fepa-
rated by force of fire 5 foon after which, it reabforbs
from the air enough to liquefy itfelf again.

§ 67. The acids, with the pure alcaline falts and "ab-
bent earths, caufe no remarkable change of color; but,
with the metals, various differences arife.

§ 68. The acid of vitriol, with iron, gives a dark
grafs-green, brighter in its cryftals ; with copper, a
bright fapphirine blew, deeper in its cryftals.

§ 69. The acid of nitre, with iron, producesa co-
lor between yellow and a redifh brown; with copper,
a pale or {ky-blew; with filver no color, except when
it is allayed with copper ; then it acquires the color
proper to this metal.

§ 70. The acid of falt, with iron, produces a co-
lor between a yellow and a green; which folution,
upon ftanding, depofites a blackifh fediment ; which,
upon the addition of new fpirit of falt, tingesa kind
of orange color. This acid, with copper, gives a
bright emerald color, which by time becomes more
and more obfcured with brown. If this acid be mixed
with the nitrous acid, in any proportion, it confti-
tutes aqua regia, in which copper diffolved gives a
green, and gold, its natural color.

§ 71. The forms of the cryftals produced by thefe
combinations, fufficiently chara&erifg them.

§ 72. The



16 A general Idea of Salts,

§ 72. The cryftals refulting from the faturation of
the vitriolic acid with any fixed alcali, confift of eight
fides, and terminate in obtufe or broken pyramidal
points. Such are the cryftals of tartar vitriolate, €.
And thefe are infufible, ftanding the fire unaltered.
Thofe arifing from the union of this acid with the
mineral alcali, or bafe of fea-falt, bear a different a-
fpett, which makes them an exception to this rule.
They nearly approach to the figure of the hexagonal
prifms, which nitre affords; but that they chiefly
cryftalife horizontally in the liquor ; whereas’ the cry-
ftals of nitre run in all diretions. This falt is exceed-
ing fulible.

§ 73. The cryftals of vitriol of iron are of the fi-
gure, called parallelopiped ; the fides and angles ftand-

ing oppofite to each other.

~ § 74. Cryftals of vitriol of copper exhibit the like
form; but the fituation of the fides and angles, with
refpect to each other, are more uncertain and indeter-
minate.

 § 75. The cryftals, arifingfrom the faturation of
the nitrous acid with any artificial fixed alcali, exhibit
the fame form with thofe of nitre, hexagonal prifms,
whercof two oppolite fides excede the reft in equality
of furface, as well as in breadth; each prifim termi-
nating in fuch a point, as any of the cryftals cut ob-
liquely, tran{verfly, from one broad fide to its oppo-
fite, would exprefs. This is nitre regenerated. But
the fame acid, faturated with the native alcali, yields
quadrangular cryftals.*

§ 76. This acid gives different cryftals with the
different metals foluble in it, which are reducible to 2
cryftaline form. Thus with lead, it forms cryftals of
different figures, from eleven to twenty fix fides ;
whereof one, which is the under fide, is broad and
flat, the reft cut into various fides of various forms,
upon ‘an hexagonal and fometimes upon an octagonal

* § 66,

bafe H
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bafe ; with filver, thin, flat, and indented plates or
{cales are formed 5 with quickfilver, pointed, fpear-
formed cryftals; and with filver and quickfilver to-
gether, fhrub or tree-formed cryftalline concretions,
the much talked of Diana’s or the philofopher’s tree,
are produced. ;
§ 77. The acid of fea-falt, faturated with either the
vegetable or the mineral fixed alcali, which is its pro-
per bafe, gives cryftals, which are commonly, but im-
properly, called cubical; for, they are compofed of
fmall fquare picces of equal lengths, which, uniting at
the extremities, form a true fquare figure ; from this,
another fquare, of afmaller fize, iflues ; to this, a third
adheres, and fo on to a fiveth or fixth, always diminifh-
ing till it ends in a feeming cubical figure. Thus every
cryftal of falt is formed from the firft larger, which is
the pellicle, to the laft orlowelt ; and fo forms an in-
verted pyramid. This is the regeneration of fea-falt.
But, with a volatile alcali, with which it conftitutes falt
ammoniac, it yields long, flender, plume-formed cry-
ftals.
§ #8. Let us now confider thefe mineral acid
falts, with refpe& to their different powers of at-
tralting, diffolving, and holding bodies in {olu-
tion.
§ 79. It is found, by experience, that the vitri-
olic acid engages any alcaline falt, and retains it more
firmly, than that of nitre or falt does the fame bafis.
The attrattion then of this acid to a fixed alcali, is
. ftronger than that of nitre; and that of the acid of
| nitre, to the fame bafe, is ftronger than that of falt ;
the acid of falt is ftronger than that of vinegar, and
fo on. -
. § 80. Thefe pofitions are at once explaned and
proved, by the following experiments :

§ 81. 1. Let the acid of fea-falt be faturated by the
addition of a fufficient quantity of a fixed, vegetable

alcali, and a falt in moft refpects correfponding v;ith
_ C ca-
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fea-falt will be generated, This proves the conftituent
rts of fea-falt to be this fpecific acid, and an alcaline,

{aline bafe. The refult of this compofition is called,

regenerated fea-falt.

§ 82. 2. To this fale, in a glafs retort, ‘let the
acid of nitre be added ; this will more ftrongly at-
tract, and be attradted by, the alcaline bale of the
firft falt, than that was by the lighteft and weakeft
of the mineral acids, that of fea-{alt; whence, up-
on adminiftering the proper degrees of heat, the acid
of fea-falt will diftil in white fumes, not quite free
from the very volatile red fumes of the nitrous
acid. This will be a kind of aqua regia, the acid
of fea-fal, with fome portion of the nitrous acid.
In the retort will remane a white faline mafs, con-
fifting of the nitrous acid united to a fixed vegeta-
ble alcaline bafe ; this, by folution, evaporation, and
cryftallifation, yields regenerated nitre, perfect falt-

eter.

d § 83. 3. If to this falt, in another retort, a fuffici-
ent quantity of the vitriolic acid be added, this will
feife the alcaline falt, that alternately ferved for a bafe
to each of the preceding falts ; and, the nitrous acid
being thus fet free, it will readily diftil, as the acid of
{ea-falt did before. And now we have the alcaline
bafe united with the vitriolic acid, which by cryftalli-
fation gives us tartar vitriolate. An infufible falt,
wrhich can only be decompofed, by the intromiflion of
the inflarnmable principle.

§ 84. Thus, the heavier and ftronger, expels the
weaker and lighter acid.  Thefe experiments fhew
us, how the more potent acid ferves to propel
the weaker : for, as the acid of nitre fupplants and
propels the acid of falt, and as the vitriolic acid pro-
vels each of the others ; fo any of thefe mineral acids,
propels any of the vegetable acids, that can unalter-
ed bear the operation, from an union with the like
bafe. Had the common fea-falt, with its own mineral

alcaline
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alcaline bafe been ufed, the refult, as to the acids, had
been the fame 5 but, as to the remaning falts, they
would have differed : for, from the firft, the fatu-
ration of the acid of fea falt, with the native fixed
alcali, we fhould have had true fea-falt; from the
diftillation of that falt with the nitrous acid, quadran-
gular nitre, and from this and the vitriolic acid, Glay-
ber’s falt.

§ 85. From thefe experiments, the different at-
tractive powers of thefe feveral acids to the fame bafe
appear, and the means of breaking their cohefion or
union is thewn ; all to that of the vitriolic acid to the
fixed alcali.  This is onely to be done by the addition
of any phlogiftic body, and fufing it with Glauber’s
falt or with vitriolate tartar, and fome fixed alcali to
promote the fufion of that otherwife infufible falt.
By this, a feparation of the vitriolic or univerfal acid
from the alcaline bafe is effe@ted ; and a new combi-
nation of the univerfal acid with the inflammabie
principle is produced, which gives fulphur or com-
mon brimftone, which fhall be further fpoken to in
giving the method of examining waters. But, this vi-
triolic acid, the heavieft and moft fixed, may be ren-
dered the moft fubrtil and light of all others, by the
union of a certain portion of phlogifton with it. Thus,
vitriol diftilled in a cracked retort, the acid is {ub-
tilifed and volatilifed. The like is obtained by di-
ftilling any effential oil or {pirit of wine with oil of
vitriol, and by diftilling pyrites. This kind of acid
unites with alcalies and abforbents, and even ‘with
metals for a while; but readily quits them, efpeci-
ally upon the flighteft, increafed heat, or the interpo-
fition of an heavier acid. And this is the volatile acid,
with which moft medicated waters are charged, and
which is falfely looked upon as a volatile vitriol.

§ 86. 2. Asto thealcaline falts, it may be neceffa-
ry to give fome further intimations of their properties,
and diftinguithing characteriftics,

ety f. § 87. As
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§ 87, As acids are the proper folvents of earths
and metals, as well as of alcaline falts; fo alcalies
break thefe conneétions, precipitate earths, ftones, or
metals diffolved in acids, and alfo become the proper
folvents of mucilages, gums, refins, gummi-refins,
and oils of vegetables, both the exprefied and diftil-
led, as well as of the fats and oils of animal bodies.
On the other hand, by means of alcalies, fome incom-
plete, as well as complete, metals are diffolved 5 lead,
tin, ‘gntimony, ¢, deflagrate with nitre, and are
thereby reduced to a calx. In this cafe, the nitre is
1 part alcalifed and charged with the metal or metal-
lic. The alcaline falts thus charged diffolve in water;
whence, the folid contents diffolve in water, and are
precipitated by acids. And copper and iron diffolved
‘in acids, are wrefted from them and held diffolved
by alcalies.®* So likewife fulphur, and warious ful-
phurcous concretes of the mineral kingdom, readily
unite with alcalies, and by their means become foluble
in water, burning fpirits, and in oils, effential and ex-
prefied. -

§ 87. Alcalies likewife diffolve in burning fpirits,
into a kind of faponaceous fluid, and give them an
orange-colored tincture ; efpecially the fixed, which
fucceed the better the more cauftic they are rendered
by calcination, which they bear with little or no al-
teration or lofs for a great length of time; unlefs the
flame be reverberated upon them, which will in fome
fort volatilife them. Spirits thus charged with alcalies
arc not to be perfectly freed from them, even by re-
peted diftillation. Such are commonly called tarta-
rifed, but properly, are alcalifed, fpirits.

§ 88. All the alcalies change the juices of blew and
red flowers, and the red juices of certain plants intq
a green; and the more acrid and pure the alcali, the
higher and brighter the green. Blews obtained from
certain putrefied plants or vegetable juic&s, fuch as

* § 231, 233.
archil,
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archil, tournfol, &F¢. have their colors exalted or
preferved by alcalies, efpecially the volatile ; and when
tinged red by acids, alcalies will reftore them to
1}:1heir priftine color, or give them a purple or violet
ue.

§ 89. Alcalies, readieft of any falts known in a
concrete form, diffolve in water. They may then be
tafted, which their extreme acrimony and caufticity,
before folution, renders unfafe. They then im-
print upon the tongue an urinous, acrid tafte. Such
a {olution is known, 1. by caufing an ebullition upon
mixture with acids, and thereby yielding a neuter falt;
2. by changing the colors of certain vegetable juices,
as juft now mentioned *; 3. by precipitating metals
and earths diffolved in acids; 4. by precipitating a
folution of mercury fublimate in water, of an orange-
color, by the fixed, and of a white, by the volatile,
alcalies.

§ go. The different degrees of folubility of falts
in general, and the manner of f{eparating them
from groffer earths, as well as from each other,
thall be fpoken to in thewing the diffolving powers
of water.

§ 91. This general fketch of the generation or pro-
duétion of falts, the more fimple, as acids and alca-
lies, as well as the more compound, fuch as the neu-
ter, terrene, and metallic falts; together with their
relation to each other, and to various other fubjelts;
their powers as men{trua or folvents, and their effetts
in producing, deftroying, and reftoring or reviving
colors, and in caufing various precipitations in
different folutions, fhall be enlarged and further in-
fifted on and explaned, as far as it relates to the pre-
fent purpofe, in treating of the method of trying or
examining waters, to which the reader, for further
particulars, is referred.

* § 88,
C 3 § 92. The
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§ 1. HE element, which the Greeks knew
by the name of 9dwg, Hudoor, the La-
tins by that of Aqua; that which the

Germans call Waffer, the French ’Eau, and which
in our language is called Water, is a liquor {o uni-
verfally known, to the rational and irrational animals
of the creation, that to the one, the idea is deter-
mined by the bare name ; to the other, by the {enfes,
upon feeing, feeling or tafting.

§ 2. Yet, notwithftanding this gencral knowledge
of water, nothing fecems more wanting, or more dif-
ficult to be obtained, than a true and rational notion
of this moft beneficent fluid.

§ 3. I thall not, in this place, treat of water as a
mere element, or one of the phyfical principles or con-
fticuent parts of other bodies ; I fhall chiefly confider
it a5 it occurs to our fenfes, and examine its natural
appearances and principal propertics, qualities and
ufes. And, for better diftinction, 1 define 1t,

C4 § 4. An
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§ 4. An humid, fluid, pellucid, colorlefs, inoda-
rous, infipid body ; lighter than earths ; heavier than
air, moft * oils and burning fpirits ; incompreffible
uninflammable ; but, by heat, capable of great rare-
faction and extreme expanfion, with remarkable elaf-
ticity ; and by cold, fubject to confolidation in conge-
lation or freefing. Its conftituent parts are very he-
terogene ; for, with the fubtil elementary fluid, pure
water, all the other elements, in various forms, as
different earths, falts, fulphureous, or inflammable
bodies, and air, in greater or fmaller proportions, and
more laxly ot intimately blended, are always com-
bined. '

§ 5. Though, according to this definition, there
be but one kind of water ; yet, for greater clearnefs
and certainty, we diftinguith it into feveral kinds,
from the different matters, that appear to predomi-
nate in the fluid.

§ 6. Hitherto, there has not been difcovered, in
nature or by art, a water perfeitly pure, truly ele-
mentary. Yet notwithftanding, as we are forced to
judge of things in general relatively or comparatively,
fo do we judge and fpeak of waters: fuch then, as
are found to exhibit nothing fenfible to the fmell or
tafte, and are by all agreed to be clear, colorlefs, in-
odorous and infipid, are, by common confent, called
pure or fweet waters ; whileft fuch, as ftrike the fenfes
with fomething remarkable in color, fmell or tafte,
are called mineral or medicinal waters. :

S 7. Bug, it is found neceffary to be fill more par-
ticular in thefe diftin&ions.

§ 8. The fcriptural hiftory of the creation teaches
us to divide the waters into two general claffes, We
are there told of the feparation of the waters from the
waters, Whereby, not only this globe of earth was

* There are feveral oils fpecifically heavier than common water ;
as the empireamatic oils of guajacum. box, £7¢. and even the effential
0ils of cloves, cinnamon, faflafras, &',

copioufly
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copioufly furnithed with waters, but the heavens, or
circumambient air, was fo charged with this element,
as to be able to render the earth new fupplies of puri-
fied water upon various emergencies.

§ 9. Thus we find not onely the earth plentifully
ftored with water, fo as to be thence called the terra-
queous globe, but the furrounding atmofphere alfo is
every where abundantly charged with this fluid. And
thefe two different depofites or colletions hold a con-
tinual mutual intercourfe with each other, by a fort
of diftillation.

§ 10. For, the waters of the earth are rarefied, at-
tenuated and divided by the heat of the fun and other
fires, into particles fpecifically lighter than the air;
whence they arife in vifible vapors or invifible exhala-
tions, and float in the air; until, condenfed by colds,
they are again returned in form of dew, rain, inow,
froft, &e.

§ 11. By this means, not onely a continual purifi-
cation of the waters is carried on, but a perpetual cir-
culation or diftribution of them is brought about. The
mountains and other high grounds, which, by the or-
dinary laws of nature, could receive no fupplies from
the immenfe colleCtions of water on the face of the
earth, are furnithed occafionally from the atmofphere.
And, when the various terrene productions, that re-
quire it, are fufficiently fupplied with humidity, the
redundance is fent towards the common repofitory in
the conduits of {prings and rivers.

§ 12. Thefe confiderations naturally teach us to dif-
ringuifh waters into, ‘

I. Meteoric, or atmofpheric ; and,
II. Terreftrial. ~

§ 13. I. The meteoric or atmofpheric are onely the
humid vapors and exhalations raifed from the terra-
queous globe, for a while carried about in the air, and
by cold condenfed into it’s priftine form, Thefe ?re

or
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for the moft part the {weeteft and pureft waters, with
which nature furnifhes us.  But, as they pafs through
the air or atmofphere, a body as compound, as water
can well be imagined, they are never to be looked upon
as perfectly pure 5 they muft partake of whatever they
are capable of diffolving in the medium, through
which they have pafied.

§ 14. The different kinds of meteoric waters are,
~ §15. 1. Dew: This is a humid vapor raifed
from the earth in the day time, by the heat of the
fun, and as that declines, falling back again upon
the furface of the globe, and condenfing into wa-
ter. This is deemed of all others the moft light
and fubti]l water. And, could it be collefted at di-
ftance. from great cities, and in receptacles, that
could make none 1mpreffion upon it, it might be ac-
- counted the moft pure of any. But, it varies not onely
according to the air, through which it paffes in its af-
cent and defcent, but is affeted alfo by the plants,
from which it is gathered. So that it is always diffi-
cult to get pure dew. And the pureft is not to be
confidered, in ftrictnefs, as pure water. It is very
fubjett to fermentation and putrefaction.

'§ 16. 2. Rain water: This comes neareft to dew
in levity, fubtility and purity. It is raifed from the
fame fund by the fame means, into the atmofphere ;
where it is prefumed to fojourn longer than dew, which
is probably the produét of one and the fame day.
Confequently, rain muft be more ftrongly and vari-
oufly impregnated with whatfoever is found capable of
floating in the atmofphere, than dew, which has made
a fhorter circuit. For this reafon, dew has been but
rarely obferved much altered, except by the body,
from which it has been gathered ; but, rain has been
found charged with every thing, that is by any means
fufpended in the air,  Thus, rain has been obferved
to bring with it various and innumerable produéts, not
onely of the vegetable and animal creation, but alfo of
the mineral kingdom ; even iron, if we may crefit

what
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what our Gilbert *, in his treatife on the magnete, cites
from Avicen, Cardan, Scaliger and Cicero, concern-
ing iron fhowers; which will appear lefs furprifing,
when we come to explane the caufe of heat in baths.
Since rain in its fall muft wath the atmofphere,
which is a moft compound body, always varying
with the climate and feafon of the year ; it is eafy to
comprehend where and when it is to be had moft pure.
The farther it is collefted from cities or other in-
habited places, in other words, the clearer and purer
the air, where rain is colle€ted, the purer and fimpler
the water muft be. In like manner, thofe feafons of
the year, in which moft exhalations arife from the
earth, are thofe, in which it is moft compounded, and
{o wice verfa.

§ 17. But, fo far is the beft rain water from purity,
that it conftantly ferments and putrefies upon long
ftanding, efpecially in a warm place. If then diftil-
led, it yields an oily, and in fome meafure, inflammable
{pirit ; which, being concentrated by frequent deftilla-
tions, is {aid to become a proper folvent for gold +.

§ 18. HiprocraTEs perfers rainto all other wa-
ters}. He recommends that, which falls from bright
white clouds in fummer ; efpecially after thunder and
lightening, by which the air is purified or freed from
much fulphureous matter. Herejectsrain, thatfalls from
thick, dark, black clouds. .And, in general, recom-
mends the boiling of rain water before it be applied to
internal ufe ; as it is of all others the moft liable to
corruption. Rain water kept for fome time, efpe-
cially in warm weather, fhews firft its containing the
fmall feeds of various minute plants ; which firft ve-
getate in it, then render it mucilaginous, and caufe it
_to ferment. At the fame time, it appears charged

with the egs of various animalcules, which being

* Phyf. de Magnete, lib. 1.c. 8.
+ A&. Leipf. an 16qg0. p. 86,
1 Epidem. lib. 6. & De Aquis.

hatched
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hatched i it, foon after caufe it to putrefy. Flence
the caution of the divine old man is wife and juft,
$ 19. 3. Snow, hail, froft or ice. Thefe are by
moit diftinguifhed from each other , though I cannot
fee with what propriety ; fince they are all but water
in different manners and forms congeled, or by cold
reduced to more or lefs of a dry and folid confiltency
and form. :

§ 20. The pureft and ligheft waters are moft apt to
congele or freeze. And all waters, by whatfoever
means congeled, are thereby rendered more free from
foregne matter of all kinds. Snow and hail may be
gathered without being fenfibly affected by any dry
bodies, on which theytall. And ice thawed depofites
fuch terrene parts, as before adhered to the water,

§ 21. Snow, hail, &¢, have the fame origine with
- 1ain or dew, and tend to the fame end. The humid
vapors and exhalations rifing from the earth, which
are but water fo rarefied and divided, as to be made
capable of floating, or being fufpended in the air; by
one degree of cold, are rendered fpecifically heavier
“than the air, in which they were but juft now fufpend-

ed; whence, they neceflarily preponderate ; but in
thofe minute and alnioft imperceptible particles, which
are called dew. Such of thefe vapors, . as are
raifed higher, in the region of the air, are carried
about according as the air is put in motion ; until, by
a certain degree of cold, they are again condenfed in-
to water, and fo deftil inrain. And an higher degree of
cold converts this intoa dry confiftency, and lets it fall
in the different forms of fnow, hail, é2¢. Froft is to
fnow or hail, as dew is to rain. -

§ 22. Thefe are the various meteoric waters known.
To thefe, the fertility of the earth is owing ; as they
furnith it, nor only with that humidity, which is ne-
ceflary for all its produés, but with falts and other
fubftances, that promote vegetation. From thefe,
our fountanes and rivers derive their origine : for, after
they have furnithed the furface of the earth with what

| they
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they contdin or convey, they fink into its bowels,
form for themfelves various canals and aqueducts un-
der ground; until in fome depending part, they break
through their bounds and burft forth in the form of a
fpring, with force proportioned to the heighth from
whence it falls, and greater or fmaller in propertion
to the fund that fupplies its courle.

§ 23. However, we are not to fuppofe, that every
fpring gives back its water pure, as it reccived it from
the clouds: for, asin the air, it was liable to be di-
verfly impregnated ; fo 1s it alfo n the earth ; where
it fuffers various changes, according as thofe parts,
through which it pafles, contain more or lefs of mat-
ters foluble in water. Were it not for this, every
fpring would yield up its water unaltered from what it
received it from the heavens: of which very few in-
ftances are known,

§ 24. Snow water, by the antients, was deemed
unwholefom. And many of the moderns afcribe the
bronchocele or preternatural fwelling of the thyroide
and other glands about the throat, a diftemper ob-
ferved endemial in fome parts of Switzerland, to the
drinking waters, arifing Eam the fnow thawed in the
mountains. But, this appears to be abfurd upon the
examining of fnow water, which is found as pure, ‘as
any other, if not purer, Moreover, this diftemper is
obfervable in many other countries, where fnow con-
tributes but little to the increafe of their waters. At
Rheims, the capital of Champagne in France, there
is hardly an aged perfon free from this diforder;
which is owing to their drinking, till lately, that they
have been fupplied with better, the common water of
their wells, which runs through a kind of chalky
quarry, with which it is ftrongly charged. I have
obferved the fame from the abufe of Spa water ; for
a reafon, which fhall be affigned in its place. Anda
further vindication of fnow water from this offenfive
quality may be taken from the famous Pfefler waters
in Switzerland, Thefe {prings flow periodically. ghfy

egin
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begin in May, and ceafe, fo as to be quite dry in
September ; and this regularly, fomewhat fooner or
later, every year. Thefe waters, at the {prings, are
warm. And are the lighteft, pureft, fimpleft water
to us known on earth.  Yet, they muft certainly owe
their origine to fhows, which begin to thaw ‘in May,
and continue to run till the beginning of September,
when the returning cold congeles them and ftops their
current, till the next enfuing {pring. |

§ 25. IL. The terreftrial waters are thofe, that are
found in the bowels or upon the furface of the earth.
Thefc are always to be prefumed more grofs, heavy
and impure, than the meteoric. They are divided
into two fpecial claffes : 1. Simple or fweet, rather in-
fipid waters : 2. More compound and fapid, mineral
- or medicated waters.  Of thofe here, of thefe in the
fecond part,

§ 26. The firft are diftinguifhed into, 1. Springs
2. Wells; 3. Rivers; 4. Lakes; 5. Stagnant waters.

§ 27. 1. Spring or fountane water. This takes its
rife from meteoric water, condenfed or collected on
the neighbouring high grounds, and by its frame and
gravity entering into the earth, and forming to itfelf
fit canals to convey it to fome place, where it may lie
uponalevel and at reft. That fprings confift of waters,
which were fometime on the furface of the earth, is evi-
dent from divers confideration ; particularly their fre-
‘quently carrying with them bodies onely produced on
the furface of the earth. As at Bath, hazel nutfhells
and entire nuts are thrown up by the waters. Befides,
the fenfible increafe and decreafe of fome, elpecially
the more fuperficial {prings, after wet and dry wea-
ther, planely fhews whence they muft have derived
their fources. Add to this, that in Egypt, in the
Deferts of Athiopia and Arabia, in Fierro, one of the
Canary Iflands, and other countries, where neither
fnow, hail or rain are feen, they have no fountanes,
nor sivers, that {pring up in them ; whileft Germany,

France,
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France, Britain, Ireland, and other nations fubjet to
fnows and rain, abound in living fprings, rivers and
lakes. L

§ 28. Next to rain water, that of fprings is reckoned
the moft pure. However, it is liable to infinite vari-
ation, according to the nature of the foils, through
which it runs: it is more or lefs fimple according to
the folubility or infolubility of the matters, it meets in
its paflage through the bowels of the earth, and ac-
cording to its proximity to, or remotencls from, its
{ource.

§ 29. That fpring is beft, which runs from a fteep,
rocky, ftoney or gravelly foil, with a quick, f{mart
current. Whofe water is moft pellucid, and moit void of
all fenfible fmell and tafte ; moft readily heated, and
moft fuddenly cooled, and leaves the leaft fediment after
boiling, evaporation, or upon ftanding.

§ 30. Theantients, after HiprocraTEs *, had re-
fpect to the afpect of the {pring, as whether it lay expofed
or run toward the eaft or weft, fouth or north. Th
preferred the firft, as fuffering the leaft changes from
the fun. Next to that, they efteemed the fecond for
the like caufe. They rejeted the third, as being lia-
ble to be heated and to have the moft fubtil parts dif-
fipated or exhaled by the fun. And the fourth, they
condemned, as crude from its coldnefs, and hard of
digeftion. Thefe reafons may have their force in the
countries in which the fathers of phyfic lived and
wrote ; but, in our temperate climate, which never
feels the extremes of heat or cold, they can be but of
very little weight. 'We are chiefly to confider the na-
ture of the foil around the {pring, from whofe furface,
by colle¢ting the falling rains and fnows, its origine
may be deduced, and the foil through which it runs,
and the quicknefs or flownefs of its progrefs.

§ 31. In order to make a moft judicious choice of
waters, we fhould diftinguifh {prings, not only from

* De Acre Locis & Aquis,
their
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their {ituation and foil, but according to their courfes,
whether temporary or conftant, annual or perrennial ;
ftagnant or flow-running, quick or flowing fprings.

§ 32. The temporary {prings are either uncertain,
depending upon the falls of rain or fnow in all feafons
of the year; or periodical or annual, which, from the
fame caufes, begin to flow in September or Oétober,
and continue till April or May. Thefe may be called
fuperficial fprings. They have no refervoir or con-
fiderable receptacle in the bowels of the earth, from
which their waters may flow onely in certain determi-
nate quantities ; they deliver them, as faft as they re-
ceive them from the clouds or condenfing hills, and
for the moft part, as unchanged. Of thefe, there are
great numbers obfervable in almoft all countries, The
moft confiderable, that I have feen, efpecially of the
~ latter kind, are in the counties of Clare and Galway,
in the kingdom of Ireland ; where large tratts of fome
hundreds of acres, of the beft and fweeteft pafturage,
are every winter over-whelmed with an inundation,
that {prings up in different parts of the foil, clear, pel-
lucid, and almoft as fimple, as it fell from the hea-
vens. Thefe can be none other waters, than the mete-
oric : they fall in the rockey mountains, to whofe hol-
low entrails they find eafy accefs, and from which they
have as free an egrefs; for, being chiefly compofed of
{tone, without any interpofition of earth or fand, and
lying fhelving, the waters cannot tarry long in their
paffage, but muft precipitately run towards the plane,
level grounds, that lie ready to receive them. And,
as the ftones, they wath, are folid lime-ftone or mar-
ble, which, without calcination, are not to be affeted
by fimple water ; it is not to be wondered, that the
waters of thefe temporary or annual fprings in thefe
and fuch like foils, thould be of all others the moft
pure. But, were thefe waters, in their falling through
the air or their paffage through the earth, charged
with any acid, the cafe would then be different ; for
as thefe ftones are foluble in acids, hard or petrifyfng

waters
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waters would have been produced. However, when
thefe like fprings ceafe to fiow, they foon change
their nature, as all ftagnant waters muft. The flower
all fprings flow, the more charged they may be pre-
fumed to be, and the nearer they approach to the
qualities of ftagnant water. Therefore, the quick,
flowing {pring is to be prefered,

§ 33. The conitant or perennial fpring, is that
whofe waters have, from the furface, funk deep into
the bowels of the earth; there, formed to themfelves
refervoirs or repofitories, where they lie unaffeéted by
the air, and from whence, by paffages of certain di-
menfions, they are delivered conftantly in the fame
proportionate and uniform current, and of a like tem-
perament in hot and cold, wet and dry feafons, The
general notion, that fprings are colder in fummer and
warmer in winter, is but a vulgar error: they appear
fo to the touch, it is true ; becaufe the human, and
every other animal, body is hotter in fummer, than in
winter. Such things, as we pronounce cold upon the
touch, when we are heated, we fhould pronounce
warm or lefs cold, when we are cooled: and this is
the caufe of this long prevaling miftake,

§ 34 The fprings, in a more frié fenfe, called
periodical, are fuch as flow for a certain determinate
number of days, hours, or minutes, and ceafe for a
known time, Of this kind, divers are mentioned by
travellers. Asonein Judaea, that flows for fix days,

~ and refts or ceales on the feventh ; whence, it is called
- Sabbatticus, the Sabbath, or Sunday {pring. Some in
. Sweden and Switzerland, that flow once or twice in
. the day, and fome that flow and ceafe feveral times,
fix or eight times, for inftance, in an hour. I have
heared of fome of this kind in PBritain and Ireland
particularly one at Gigglefwick, in Yorkthire ; ano-
ther, called Lay-well, near Tﬂl‘bajf in Devonfhire ;
butnever faw any. Various extraordinary conjectures
have been made to account for the produétion of this
fort of {pring. But, I am of opinion, that whoever

@ D has
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has feen a chemift’s firlt feparating funnel, ufed for the
parting of effential oils from diftilled waters, a fiphon
or crane for drawing liquors from one veflel into ano-
ther, or remembers the draining the Serpentine-river
in Hydé-park fome years ago, by a drain made in a
crane-formed canal, with intent to carry off redundant
water onely ; which, as foon as a flood fell, that raifed
the water above the bending of the canal, neceffarily
emptied the river to the level of the fhorteft leg of
the fiphon; whoever, I fay, confiders thefe natural
operations, can not be at a lofs to conceive how f{imi-
lar canals may be formed in the earth; how they
fhould eommunicate with bafons or {prings of water,
-and difcharge them at diiferent periods, proportioned
to the fund of water and the diameter of the tube or
aperture. And this, I apprehend, will give a more
rational {olution of the phaenomenon, than having re-
courfe to a diftillation by a central or other fubterra-
nean fire, or to the flux or reflux of the fea; towhich
too many have trufted in vare,

§ 35. 2. Well or pump-water approaches neareft
to that of {prings or fountanes. They all derive their
origin from the fame common fource. They differ in
this, that the later, by nature, {pring forth and flow
on the furface of the earth; the former are fought
where {prings, by the ordinary laws of nature, could
not flow fpontaneous ; and are therefore funk or dug
for, till the fpring or refervoir of watcr be layed open,
to be afterwards drawn out by pumps or other con-
venient machines. Thefe waters differ but acciden-
tally from thofe of fprings. They are often more
charged and hard, than thofe of flowing fprings are
generally found. Then, for want of frequent draw-
ing or pumping, they put on the nature of ftagnant
waters. - Otherwife, they agree with fprings.

§ 36. 3. Rivers, and 4. Lakes, derive their waters
from fprings ; but, vary from them by divers acci-
dents ; fuch as being longer expofed to the fun and
air; receiving many drains and rivulets from the fur-

face



Of WaTER in generak 35

face of the earth, in various places ; in the length of
their courfes, running over a greater variety of foils ;
receiving leveral putrid bodies, vegetable and animal,
as well as being the habitation of a great part of the
animal creation 3 all which muft neceffarily render
thefe waters more compound, than {prings.

§ 37. Rivers, that take rife in the higheft moun-
tanes, and run moft rapid, like the quickeft fprings,
are generally the pureft water, Thus, the Rhine and
the Rhofne, which flow from the Rhetian Alpes,
while they preferve their rapid courfes, are found moft
pure and light. The difference betwixt the Rhine and
the Maine, is perceptible to thofe, that navigate thefe
rivers, who find the barges and other loaded veflels,
that fail from the later into the former, fink confider-
ably deeper in the one, than the other. Thus, rivers
differ from each other, as much as {prings. It is not
folely the rapidity of the courfe or fpring of either,
that caufes their waters to be pure and clear. The
foil through which they pafs, muft contribute its part ;
if it be gravelly or ftoney, the water will be clear ; if
clayie or loamy, it will be foul and muddy. Thus,
we fee the Seine in France, whofe courfe i1s not deem-
. ed much lefs precipitate, than that of the Rhine, is foul
and turbid, as the Avon below Briftol, or as any
troubled, ftagnant water ; whileft our Thames, gliding
with a much gentler motion over her ftoney, flinty,
gravelly or fandy bottom, preferves her purity
and pellucidity, until fhe is tainted with an infinite va-
riety of adventitious bodies from the fireets and fewers
of our capital, as well as from the {carce numerable
fhips and other veflels, that refort her port. River
waters being expofed to the open air, contain every
thing, that rain does ; and, like that, ferment and putre-
fy, grow foul, yield alike a fetid vapor, which is in-
flammable. And as foon as this efcapes, the terrene
parts fubfide, and the water becomes pure and {weet
again. :
B § 38.
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§ 38. Lakes are, for the moft part, but expanfions
of rivers, and therefore generally partake of their qua-
lity and nature. Some are feen without any river
running into or from them. Thefe are to be con-
fidered, asa kind of ftagnant or flow-flowing fprings.
Itis moft probable, they have their difcharges, as well
as their fources, below their furfaces, and therefore,
mvifible. Some of thefe, as well as the greater, are
obferved, about Switzerland and the Alpes, to have
a feeming flux and reflux, like the fea; but, at diffe-
rent periods, and from very different caufes ; the one
depending upon the prefence and abfence of the fun,
as the other on the place and changes of the moon.
The lakes, as well as {prings, that owe their rife to
fhow, increafe as the fnow thaws with the heat of the
fun; and from fun-fet to fun-rife, ebb or fenfibly
decreafe. This is obferved in the lake of Geneva, and
fome others.

§ 39. 5. Next to the waters of lakes, the ftagnant
waters of ponds, pools, &c. are to be confidered.
Thefe vary according to the air, feafon, and foil in
which they ftand, as well as from the fource, whence
they draw their fupplies. They are at all times liable
to be contaminated with an infinite variety of foregne
and foul matters; and in fummer, with'a great va-
riety of fmall capillary plants, and with living animals
numberlefs. Hence, they aré always foul, heavy,
muddy, and ill-tafted ; in the hotter weather, ill-
fmelling and putrid, Confequently, of all others, the
‘moft unfit and unwholfom for the ufes of man and
beaft. The bare exhalations of thefe waters infe@ the
air. Whence, all countries, where ftagnant waters a-
bound, muft be unhealthful. Such are found the fens
of Effex, Lincolnfhire, €¢. the Campania of Rome,
and - the like.

B 4
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Of the nature and properties of fimple water.

§ 40. AS water is moft indifpenfably neceflary for

innumerable ufes and purpofes in the oeco-
nomy of life, it becomes one of the moft interefting
{ubjeéts, and the beft defeving the attention of all
ranks of men, from philofophers and phyficians tQ
ruftics and mechanics.

§ 41. As it is eflentially neceffary in the production
or fuftenance of every part of the creation, reafon, as
well as religion, demands our affent to the fcriptural
hiftory of water, which informs us, that this was the
firft formed element ; that part of the terreftial crea-
tion, which was firft finithed by the Almighty’s all-
creative hand : * A proof that it was intended, by in-
finite power and wifdom, as a principal ingredient, or
a material inftrument, in his future works. And this,
upon examination, water will be found.

§ 42. Many have been at immenfe pains and labor,
to acquire fome knowledge of the efiential or conftitu-
ent parts of water ; but, they have labored to fo little
purpofe, that the utmoft, that has hitherto been learn-
ed from all their attempts, is fome notion of its pro-
perties and effects ; whence, the definition before given
has been drawn.

§ 43. Water has been, by many of the antients, look-
ed upon, as the material principle of all natural bodies;
whence it, with fome, acquired the pompous appella-
tion of Omnifeminaria, the univerfal feminary of all
material beings. Several of the moderns embraced the
fame opinion.* Whileft fome fuftain, that the Chaos,
mentioned in the facred and prophane hiftories of the
creation, was a mafs of a certain kind of vifcous or
mucous water, which, by the omnipotent will of the

* Gen. chap. i. + Bohn. in differtat, chym, phyf. Le
Mort, in chym, med. phyf.

D 3 author
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author of nature, in the fcriptures ftiled the Spirit
of God moving upon the waters, feparated the waters
rom the waters ; that is, parted this rude mafs into
three diftinct fpecies of this fluid, or reduced it into.
three different confiftencies or forms; the firft, and
moft fubtil of which, is air ; the fecond, the lefs fub-
til or middle ftate, what we commonly call, and know
by the name of, water ; the third, or more grofs and
heavy, earth of various kinds.* - This pofition, which
at firft fight appears fomewhat extravagant, will ap-
pear more familiar when we come to examine the na-
ture of water more ftriétly, where the near relation,
the intimate and infeparable conneion of thefe three
elements, will be made moft evident ; it being hard
to find air without water ; as it is well known, that
water'is convertible into, or mifcible with, air; and
that there is no water found free from air and
carth,

§ 44. Others, inftead of confidering earth, as a kind
of water, have looked upon water, as a fort of terrene
body, a liquid or fluid earth. After various difqui-
fitions upon this head, it became a queftion, how, and
in what, water differed eflentially from earth? As it
alfo did, whether water was not convertible into earth,
and earth into water ?
~ § 45. Thefe, the peripatetics peremptorily oppo-
fed 5 holding water and earth to be diftinét effences,
two of their four principles or elements of natural
bodies, fire, air, water, and earth, With thefe, the
patron of itinerant empyrics and fecret-mongers, Pa-
racelfus, implicitly joined. His obfcure afitrtions can
add but little weight to the notions of his party, when
he offers neither reafon nor experiment to {fupport the
afiertion.  Whilft Van Helmont and Becher oppofe
them, and offer fpecious arguments drawn from expe-
riments and obfervations to fupport the affirmative
to wit, that water i1s none other than liquid earth. |

# D, Helbig. in introitu in phyf. veram & inaudi.

§ 46. The
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§ 46. The proofs, they offer of chis notion, are drawn
from the following confiderations ;

47. 1. In order to fet thefe arguments in the moft
diftinét light, we muft here firft obferve, that certain
philofophers have placed the effence of water in a
moft minute globular form of its parts ; others, in a
very fine, fmooth, ferpentine conformation of its par-
ticles ; whence, they are pleafed to fuppofe its humi-
dity, fluidity, volaulity, or aptnefs to evaporate and
mix with the air, are derived. _

§ 48. Bur, a clofer and clearer method of enquiry
and reafoning has taught us, that, however the form
of the particles of water may approach to the globular
or ferpentine, its humidity, Auidity, volatlity, &c.
will be found to depend upon other, and thefe moft
different, caufes; to wir, extreme tenuity of parts,
and external, adventitious heat ; not upon thefe imagi-
nary configurations of parts alone. The different heat or:
cold of water is owing to outward accidents. In cer-
tain degrees of heat, to wit, in thirty three of Fahren-
heit’s thermometer, and upwards, water is always fluid.
W hereas, in thirty two degrees of the fame machine,
and under, it is quite the reverfe, folid. It is then
owing to this degree of heat, which is outward, ad-
ventitious or accidental, that water preferves the prin-
cipal properties in our definition ; fince, by a depriva=
tion of this heat folely, that is, by cold alone, all thefe
properties are abfolutely deftroyed, and the humid,
fluid, volatile fubftance becomes an hard, folid, dry,
and in appearance, terrene body. And, on the con-
trary, by reftoring the loffed degree of heat, humidi-
ty, fuidity, and other properties are reftored to the
watcr,

§ 49. Hence, it is plane, we have no competent
evidence of the determinate form of the effential par-
ticles of which water is compofed, more than of thofe,
of which divers other bodies are formed. We may
{hew the common chemical principles of fome bodies,
in their effects upon certain mixed and compound
bodies ; but, we muft have more acute fenfes, thanare

D 4 allowed
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allowed to mere mortals, to behold the fpecific or
efiential form of the phyfical elements of matter,
Wherefore, it is not furprifing, that we have not hi-
therto been able to alcertain the proportion, thefe
particles bear to others, or the mutual correfpondence
in conformation or configuration of parts, that makes
faline, mucilaginous, gelatinous or gummy, and fuch
like fubjects intimately mix, and clofely cohere’ with
this fluid; in other words, that renders this the fit
folvent for thefe like bodies,

$ 50. This quality of water, its fluidity and folidity
depending alike on external accidents, is one of the
arguments to fuftain the opinion of Van Helmont and
Becher : For, they judge it probable, that if by any
means the particles heavier than water, which caufed
its folidity or congelation, could be confined in the
water, it muft retain the folid and terrene form, it by
thefe means puts on, -

~ § 51. 2. Thefe notions feem favored by fome expe-
riments cited from Glauber and others. By which it
appears, that water, by the addition of a certain quan-
tity of divers dry bodies, may be reduced to a confif}-
ent, folid form.

- § 52. Thus, we fee various, earths, which, void of
humidity, are but loofe, light, and incoherent duft ; by
the addition of water, become confiftent and tenacious ;
and being: baked in a proper heat, are rendered folid
and hard as ftone. Such are bricks, tiles, and all forts
of carthen ware, -

§ 53. Thus alfo, lime and fand, with a certain por-
tion of water, puts on a ftony hardnefs. As does
gypfum or platter of Paris calcined.

§ 54. The fame may be fayed likewife of Glauber’s
falt, in fome fenfe, This, like other cryftallifed falts,
owes its pellucid and cryfalline form, as well as
much of its weight, to water. This water being ex-
haled, by expofling this falt to a warmer arr, it lofes
its pellucidity and becomes a white powder. Upon
adding to this a certain quantity of water, it puts on
an icy folidity. '

- $ 55
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§ 55. 3. To thefe, they add the intimate union, or
clofe connexion of water with various folids.  As for
example ; the neuter falt, compofed of a fixed alcaline
fale and the vitriolic acid, from'its being made with
falt of tartar and oil of vitriol, called tartar vitriolate ;
this falt, when dried, is able to withftand the force of
an ordinary fufing heat, without fluxing or flying off.
Yet, diflolved .in water, and evaporated in an heat
equal to that of boiling water, will lofe confiderably of
its weight. Moft other like falts are obferved to fuffer
great wafte by this treatment.  Whence, the moft ju-
dicious chemifts ufe the Noweft heat in their evapora-
tions, whether for cryftallifation or reducing their falts
to drynefs,

§ 56. 4. Not very different from this, is the lofs
which lime-water is fayed, by thefe and other authors,
to fuftain in evaporation.* By calcination of the lime-
ftone, of marbles, and the fhells of fithes, their nature
is fo far altered, that a confiderable portion of them be-
comes foluble in common water. Lime-water is pre-
pared by infufing unflaked lime or roche-lime in wa-
ter. A falt-like pellicle conftantly covers the furface
of this water, and by its gravity, precipitations with
various falts and metalic folutions, by its diflolving
fulphur, &c. it gives manifeft proof of its being
ftrongly impregnated with the lime-ftone, by calcina-
tion reduced to an acrid, alcaline, pure earth. Yet,
thefe ftoney, or rather now terrene, particles, capable

~ before of refifting the utmott torture of fire, thus dif=
- folved in water, adhere fo clofely to it, according to
thefe writers, as to fiy off entirely with it in evapora-
tion. But, more accurate experiments fhew this to be
- very fallacious : Though lime be thus foluble ; yet,
water may not be charged with it, more than with
falts, above a certain proportion. The portion then,
it takes, is at beft but {mall; and therefore, there canbe
but little lefc after evaporation. But, there appears no

¥ Horrman obferv. phyl. chem. lib. ii, obf, 10,
room
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room to doubt of whatever the water contains, re-
maning after evaporation.

- § 57. 5. Thefe notions, however, feem to receive
further confirmation from the experiments of Bornri-
cHius the learned Dane, Van HeLmonT the younger,
and our BoviE, with feveral others, who affirm,
that earth may and has been feparated from water,
after one, yea, two hundred diftillacions. This fine,
fand-like earth, which remanes after diftillation, Van
HermonT will have to be the firft principle of water.
But, this deferves further and nicer difquifition. Let us
now come to the proof of our definition, in which this
matter will agam fall under confideration ; onely tran-
fiently obferving, that fince water is found to have
fuch affinity to earth, and fince we can trace it in
no part of the creation, where it comes not into con-.
tat with great variety of terrene, faline, and falino-
fulphureous bodies, it is not to be wondered, that we
never fee in nature, nor can procure by art, water
perfectly pure,

§ 58. The firlt diftinguifhing charaéteriftics of wa-
ter, are humidity and fluidity, or humido-fuidity.
By humidity is meaned that property of water, by
which it adheres, upon contat, to certain bodies, and
humects, moiftens or wets them. Thus, it moiftens
or wets all ftones, earths, glafs, metals, woods, &5,
This property is owing to the extreme tenuity of its
parts, which renders them capable of being moft eafily
feparated and divided, and of adhering to fuch bodies,
as come into contaét with them, with which they have
any attraction ; fuch are thofe above mentioned. B
fundry other bodies, water is repelled ; fuch are all fat,
oily, and refinous bodies. By its general humedtin
quality, water is diftinguithed from aqua philofopho-
rum, tne philofopher’s water ; aqua ficca, dry water;
and humor radicalis metallorum, the radical moifture
of metals ; which mercury or quickfilver is deemed by
the chemifts: For, this attracts, humedts, or adheres
to no bodies, but certain metals, to which it is fup-

pofed
5
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pofed to minifter the office, and bear that affinity,
which water does to vegetables and animals.

§ 59. Infeparable from this quality, is that of flu-
idity ; whence, they may properly be united under the
term, humido-fldity. Fluidity 1s a property, which
water holds in common with all other liquors, as it is
likewife diftinguifhed from mercury, by that of hu-
midity, The fluidity of water depends upon two
caufes, the firft is the extreme fubtility, or tenuity, of
its elementary or component particles; the {econd,
a certain degree of heat, actual fire ; without which
water, agreeable to our definition, to wit, in a liquid
ftate, is never found. - :

§. 60. It is impofiible for finite capacities to mea-
fure, oreven to comprehend, the fize or form of an
elementary particle of water, more than thofe of o-
ther bodies. By experiments and obfervations, we
find thefe particles are inconceivably minute, and of
a form the fitceft to pafs through the fineft tubes or
pores imaginable. All animals, as well as vege-
tables, receive their nutrition and accreton by pores
inconceivably {mall. We daily obferve feveral
plants, fet in water, receiving nourithment a while
without roots, afterwards ftriking roots in the water,
growing and flourithing therein. We fee variety of
other plants live and grow, without receiving any ap-
parent humidity at the roots. This may be obferved,
not only in fundry {mall plants, but in ivy, and feve-
ral fhrubs and trees flourifhing, on arid rocks, old
walls, &c. But, in many of the fucculent tribe of
. aloes and ficoides, this 1s ftill more evident; for,

fome of thefe increafe in bulk and weight, without
any root at all. This certainly could not be, unlefs
water had free accefs by the invifible pores of thefe
vegetables, which the particles of elaftic air are in-
capable of entering. To this, the conformation of
the parts muft certainly contribute : a fpherical or
globular particle might fpafs,, where a cube or any
other figure, though of equal dimenfions, would
be denied admiflion. But, no figure could pofiibly

render
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render any particle capable of pafling through a tube,
or pore, of {maller dimenfions. Therefore, fuch par-
ticles, as may pafs through perforations, fo extremely
minute, as to efcape our fenfes, fuch as the inforbent
pores of vegetables and animals, muft neceffarily be
exceflively {mall. And fuch therefore, are the par-
ticles of water,

§ 61. From this extreme tenuity of parts, it is eafy
to conceive how water becomes fluid : itis kept in this
ftate, by whatfoever divides or breaks the cohefion of
thefe fine parts, and keeps them in motion. This is
done by fire. There is no water, in a fluid ftate, with-
out fire. The degree of fire neceffary to keep water
fluid, is afcertained by the thermometer. Water kept
any where, or at any time, where the mercury falls
below thirty three degrees of Fahrenheit’s thermome-
ter, will, ina certain fpace of time, lofe its fluidity, and
become a perfet folid ; to wit, ice. Wherever the
mercury rifes in this machine to thirty three degrees
or upwards, there the water will be found in the ut-
moft fluidity of which it is capable, as far as can be
meafured by human fenfes or experiments ; for, though
higher degrees of heat rarefy and expand water, that is,
make the fame quantity of water occupy a greater
{pace, and there?m'e appear relatively lighter, in pro-
portion as it is heated fl;nm the thirty third degree to
the two hundred and twelveth or thirteenth, in which
it boils ; yet, have we not hitherto difcovered any
means of meafuring the different degrees of fluidity.
The pendulum was the method by which Sir Isaac
NewTon compared the fluidity of hot water to that of
cold, and he found the vibrations in both alike. But,
this: experiment is infufficient ; as no pendulum has
been yet difcovered, that does not expand with heat,
as it contratts with cold. And thus, for want of fit
machines, this queftion muft yet remane undetermined
to our fatisfattion. The beft proof, that can at pre-
fent be offered, to thew, thatthe fluidity of water cold
-and hot is nearly the fame, may be taken from this
confideration ; to wit, that whatfoever vellel is c;a%:it_-
vd e
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ble of containing cold water, is alfo capable of hold-
ing hot. This is apparent in pots and kettles, in
diftilling veffels, in Papin’s digefter, and in the aco-
lipile : for, as the water does not pafs through thefe
or fuch like veflels when cold, no more is it capable
of pafling when heated ; which, if it were then more
fluid, -it muft.

§ 62. To this extreme tenuity of the parts of
water, the eafy rendering it fluid, as well as of diffi-
pating it in invifible vapors in the air, are owing.
The more minute the particles, the eafier they are put
in motion, the eafier of courfe they are kept fluid, the
eafier they recede from each other. Thus water, by
the fame degree of heat, that is fufficient to preferve the
chara&er of fluidity, is divided, diflipated, or exha-
led : for, while it is fluid, it muft be in motion, and in
its motion, fome parts muft evaporate or exhale. Thus, |
we fee cloaths dry, rivers, lakes, and ponds evident-
ly diminith, in very cold weather, as well asin hot,
without emitting amy vifible vapor. This fhews the
extreme mobility and divifibility of water ; which, the
purer it is, the lefs its cohefion, the eafier it is fet in
motion and diffipated. This is proved further in the
diftillation of water : The fimpleft is moft eafily and
readily heated, confequently diftils the fooneft. And,
in diftillation, the parts of water do not cohere like
thofe of oily, fpirituous, or faline liquors, which be-
ing raifed in a warm vapor by heat, and ftriking a-
gainft the internal furface of the glafs alembic or re-
tort, are condenfed by the external cold of the air, and
diftinguifh themfelves by running along the glafs in
little vene-like ftreams or rivulets, and fo diﬁil into
the recipient 5 whileft water, in the natural ftate, pure
and unaltered by fermentation or putrefattion, be-
ing by fire converted into a warm vapor, upon ftriking
againft the internal furface of the diftilling veffels, is
condenfed in form of a dewy moifture, and as the
drops increafe in fize and weight, trickle, or diftil,
in that form, into the receiver. Hence, as frefh wa-
ter is more eafily fet in motion than falt, there muit

3 ; rivers.,
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bea greater exhalation, in proportion, from fprings,
rivers, lakes, and other freth waters, than from the
fea. This is exactly calculated by that very learned
and ingenious philofopher, the reverend Dr, Harxs.*

§ 63. The next characteriftics of water, fet forth
in our definition, its being pellucid, colorlefs, inodo-
rous and infipid, are fo apparent to the fenfes, that
they need no further difquifition to prove them. Va-
rious bodies are found in divers waters, which dimi-
nith or obftruct their pellucidity, give them a color,
fmell, and tafte; but, fuch make none efiential part
of the water, and are to be looked upon as foregne
and adventitious. The nearer any water comes to this
part of our definition, the purer it is; as on the other
hand, the further it recedes from this character, the more
foul and impure or compound will it ever be found.

§ 64. Water is lighter than earths, properly fo cal-
led : thele are not folublein fimple water. And though
reduced to the utmoft tenuity by tricuration or grind-
ing, they are incapable of being long fufpended in
water ; but, muft by their fuperior gravity preponde-
rate and fubfide ; unlefs they be firft diffolved in fome

roper folvent ; in which cafe, the parts of thefe fo-
ids being by diffolution fo minutely divided, as to be
Teduced to a fluid ftate, are then made capable of mix-
ing with and being fufpended in water.

§ 65. Water, in which any terrene fubftance is onely
mixed, appears muddy and foul, but will fine, by the
fublidence of the folid parts, upon ftanding. Such a
water may then be foft and pure. But, water, in
which the terrene parts are by any means diffolved,
muft be always hard, and heavier, than pure water, in
proportion, as it is charged with fuch foregne matter.
Hence, the cleaneft and lighteft water is the pureft,
fimpleft, and beft, for ordinary purpofes.

§ 66. As earth is heavier than water, {o is water
heavier than air. Water refolved into vapor, is fo
light, as to be then capable of floating a while in the

* Sce Philof. Tranf, No. 189, p. 366.
air 3
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air; but, as foon, as it is by any means condenfed,
it preponderates in its original form : thus, dew and
rain are produced, and thus is diftillation performed;
or, if the medium through which the aqueous vapor
or exhalation pafes in its condenfation be cold enough,
to wit, of thirty two degrees of Fahrenheit’s thermo-
meter or under, it will then defcend in a folid form ;
that of fnow, hail, or froft.

§ 67. Water is not onely heavier, than that {ubtil,
natural fluid, air; but, it is alfo found heavier, than
divers artificial liquors; fuch as moft oils ; not onely
thofe obtained by diftillation from aromatic vegeta-
bles, which are very light and fubtil for the moft part,
but thofe obtained by boiling or exprefling divers parts
of vegetables, as well as animals ; though fuch be grofs,
mucilaginous, and vifcid. Hence, all thefe like bodies
never unite with water ; but, being mixed therewith by
agitation, foon feparate from it, by a certain diflimilarity
in the make and conftituent parts of each; whence fi-
milar, or like attraét like; whileft diffimilar or un-
like repel each other: for, the particles of oil {epa-
rated by the interpofition of the water, foon alter, at-
tract each other; repelling or rejecting the water,
whofe parts, at the fame time, attract each other and
repel thofe of the oil, unite in globules, arife and float
upon the water. However, to the later part of this ge-
neral rule, there is an exception: for, not onely the
grofs empyreumatic or aduit oils of guajacum, box,
&Fe. but the effential oils of cinnamon, cloves, faffa-
fras, &¢. are found heavier than water. None oily
or fulphureous bodies, as is hence evident, are folu-
ble in pure water; no more are the fat of animals,
the balfams or refins of vegetables, nor the various
bitumens or foflil oils, balfams, or refins, that are found
in various countries in the bowels of the earth. With
thefe, common brimftone may be enumerated : for,
none of thefe are ever found diffolved in water, by
nature or art; without the interpofition of fome pro-
per falt, capable of diffolving them, or fome vilgous

{ubftance
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fubftance capable of intangling them, as fhall be fur-
ther explaned ‘in treating of the different medicated
‘waters.

§ 68. When water is found heavier, than moft effen-
tial oils, it will not be thought ftrange, that it thould
be heavier, than burning fpirits, which are oils attenu-
ated and fubtilifed by the attion of fermentation, and
united with a certain portion of water. This water is
infeparable from burning fpirits; and this it is, that
makes the moft dephlegmated or rectified fpirit readi-
Iy mix with other waters, which the oils are found in-
capable of doing, for want of fuch a proportion.
However, thuugh rectified {pirit and water readily
‘mix and intimately unite ; yet, if water be, by a fun-
nel, conveyed to the bottom of fuch fpu:t, or the
*‘fplﬂt. be poured gradually upon the furface of ‘water;
each will keep its refpective place, till by motion they
are mixed. Then, they can befeparated onely by fire,
which in dlﬁzllatian raifes the lighteft body, the fpirit,
firft ; or by the interpofition of fuch bodies, as have
a greater affinity or ftronger attraction to the one, than
the other ; thus, the mixture being charged With fixed
alcaline falts, as far as it 1s capable, the falts and water
aterac each other moft ftrongly, fall to the bottom, and
{fet the fpirit free. In like manner, the mixrure of fpiric
and water, being expofed to a freefing cold, thirty-
two degrees by the thermometer, the cold will de-
prive-the water of its liquidity, and reduce it to folid
ice ;5 while it leaves the {pirit free and fluid.

§. 69. We are now to confider the incomprefiibility
of water. We cannot with certainty demonftrate the
confiftency, more than we can the form and fize,. of
the conftituent particles of water. From their immu-
tability, it is prefumed they are extremely hard and
confequently unalterable in their nature: for, water
rarefied by fire into a vapor fubtil and elaftic as air,
may be condenfed into water again, with all the pro-
perties and characteriftics, 1t poffeffed before this
change. And water, by cold condenfed into a folid,
may be reduced again to a fluid ftate, as is ice, by

thawing
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thawing with heat, and appears then of the fame hu-
midity, fluidity, gravity and other qualitics, as before
this change ; which, certainly, cotld not have been,
had the nature or form of the particles been effential-
ly altered. From this extreme hardnefs of the parts,
we may prefume, the incompreflibility of water arifes.
This would appear upon every experiment mote evi-
dent, could water be found free of that elaftic, com-
preflible fluid, air. But, this may not be : for, wa-
ter, however conftruced; muft have pores, and thefe
pores, like thofe of other bodies, muit be filled with
particles of the fubtil, penetrating, elaftic fitid, that
furrounds and prefles in all directions upon them ;
and this is air, Water may be, for a while, freed
from air, by certain degrees of heat, and by taking
off the whole preflure of the atmofphere by an air-
pump j but, in proportion as the heat is removed, or
the prefiure of the atmofphere is reftored, the circum-
ambient air, with all its contents; will be imbibed by,.
and, in fome proportion, imbodied with, the water.
Hence, we hardly ever find water in the natural ftate,
fluid, fo effectually divefted of air, as to admit of
making the experiments for proving its incomprefli-
bility, with due propriety and exaétnefs. From hence,
we,may eafily account for the variety, that appears in
the different relations of fimilar experiments recorded
by different authors, of equal credit and reputation,
in moft other refpects. The celebrated ITaLTAN
PuirosopHERS * have tried to condenfe or com-
prefs water by various means. As 1. By the preflure
of the elaftic vapor of water, This was increafed
to a degree not onely fufficient to burft glafs veflels,
but to break through the folder of brafs ones; yet,
without making any impreffion upon the furface of
water in a tube, on which the whole force was 1m-
prefled. 2. The like trial was alfo made with quick-
filver ; with the like fuccefs: for, a column of
water was found not ro yield an hair’s breadth to the

* Academ. del Cimento, Lat. Edit. by Van MusscHENBROEK.
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utmoft weight of mercury, the containing glafies
could bear, which was eighty pounds. 3. The third
trial was by filling a thin filver globe with water,
cooling it with ice or fnow, and ftopping it with a
very firm and clofe fcrew. The globe thus filled and
ftopped, being on all fides gently ftruck with an ham-
mer, was bulged in at every ftroke ; but, the water,
inftead of fuffering itfelf to be comprefled, made its
way through the pores of the metal, as quickfilver
pafes, upon preflure, through the pores of leather.
What extraordinary refiftance | What extreme tenuity
of parts !

70- Du H amEr, an ingenious and acurate phi-
lofopher, further confirms the third experiment ; by
filling a golden fphere perfectly with water and after-
wards comprefling it equally ; whereupon the water
tranfudes by the pores of that moft felid " metal, in-
ftead of yielding to the compreffure. This, at the
fame time, demonftrates the extreme {ubtility and pe-
netrability of water, as it proves its incondenfability
or incompreffibility, which undoubtedly arifes from
the extreme hardnefs of its conftituent particles.

71. Thefe experiments receive new weight and
light by the exact and faithful experiments of the
famous TRANSLATER and COMMENTATOR of
the FLORENTINE ACADEMICIANS, in oppofi-
tion to {ome other philofophers, whofe experiments
feemed to denote, that water was in fome degree com-
preMble. This faith-worthy philofopher filled two
fpheres of lead and tin, each of three inches dia-
meter, and one tenth of an inch thick, with water
freed from air by the air-pump in cold weather,
and then placing thefe {pheres under receivers, and ex-
haufting them by the pump, affured himfelf, they
were filled with water onely 5 then ftopping the tube,
by which they were filled, by driving a leaden pin a
finger’s breadth into it, and afterwards clofing it well
with folder, he placed each in a prefs, where they re-

1
* M. Vax MusscuiNBROEK.
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cﬁlired the force of a confiderably long leaver before
they took any impreffion. And, as {oon, as the
figure of the fphere was feen to alter, its furface was
all over covered with a thick dewy tranfudation,
which increafed, as the preffure was augmented. This,
he has frequently demonftrated in his public courfes in
the univerfities of Utrecht and Leyden. '
72. Mr. K1~gc, in his courfe of experinients in
natural philofophy, fhews a copper fphere, in the ori-
fice of which, a ftrong, clofe fcrew is made, to which
a fcrewpin, with a fit handle is adapted. This {phere
being filled with cold water, the fcrew, being well
greafed, may be turned with proper force. But, it is
no fooner turned, fo as to comprefs the water with any
force, than the fluid efcapes, as above, through the
pores of the metal. -
§ 73. Hence, it is juft to conclude, with M., V.
MusscHENBROEK, that Lord Veruram, M.
Fasry, CoreerT, MacioTT, BovLe and others
were deceived, when they pronounced water compret-
fible from its running out with rapidity by a perfora-
tion made in a globe filled with water and comprefled
by fcrews or otherwife ; and itis reafonable to judge, that
this current of water was owing to air contained in the
water, or ill-filled fphere, or to the elafticity of the
metal, which had yielded to the force imprefied upon
it in filling it with a fyringe. The ftricteft care is to be
taken in the making thefe experiments: For, though
the air commonly contained in the pores of water, be
not elaftic there, while the liquor continues cold and
fluid ; yet, upon flight heat, it will recover its clafti-
city, the water itfelf will be rarefied, and it will ruth
forth with rapidity by any aperture ; or, if the heat
be fufficiently increafed, it will burft the ftrongeft vef-
fel with a moft loud and viotent explofion. ~ All me-
tals are capable of expanfion and contraction by heat
and cold, and are alfo all more or lefs elaftic.  Where-
fore, he who makes thefe like experiments, without
due regard to thefe circumftances, will eternally de-
ceive and be deceived. |

§ 74
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§ 74. Water is an uninflammable fluid. The ut-
moft force of fire can not raife the heat of water above
two hundred and thirteen degrees, in which it boils.
We are not yet able to affign a fatisfattory caufe, why
eertain bodies admit of certain degrees of heat and
no more. Until we are, we fhall not be able to thew,
why fome fluids are, and others are not, inlammable.
Here, as in many other inftances, we muft be content
with knowing little more, than the effects alone, We
find then, moft fewel requires greater heat to kindle
it and make it burn, than two hundred and thirteen
degrees.. But, water is not capable of more ; there-
fore, it can not be inflammable or burn ; but, on the
contrary, muft extinguifth fewel fet on fire, while it is
yet boiling hot ; becaufe, even at the urmoft heighth
of its heat, it diminifhes the degree neceffary to burn
- fewel, '

§ 75. Though water be uninflaimmable, it is capa-
ble of great rarefaction and extreme expanfion,
with moft remarkable elafticity.  All bodies are rare-
fied and expanded by fire ; as they contraét or are con-
denfed by cold. And no body, that is not fufcepti-
ble of greater heat, is more . fenfibly affe¢ted in this.
way by fire, than water, Every degree of heat above
the thirty fecond, keeps water fluid, confequently in
motion, which is increafed, as far as the two hundred
and twelveth or thirteenth, and no higher. In all thefe
degrees of heat, the water is in itfelf rarefied and ex-
panded, while part of it is diffipated in invifible or vifi-
ble exhalations or vapors ; than which, there is hardly
anything more elaflic. The extreme force of water con.
verted to fteam or vapor by fire is fhewn in SAVERY’S
engine for raifing water by fire, fuch as is ufed at
Yark-bujldings, in fome of the Chelfea water works,
and in our mines. In thefe, the hot vapor confined
1 a cylinder, overcoming the preflure of the atmeof-
phere, raifes a pifton adapted to the cylinder and an-
nexed to the end of a leaver balanced on pinions in-
the middle. This vapor being condenfed, by the ad-
miffion of cold water ‘into the cylinder, takes off the

refift-
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refiftance, which the heated vapor gave the weight of
the incumbent atmofphere ; and thus an alternate mo-
tion is given to one end of a leaver, fufficient to {et
pumps going by the other, to raife an immenfe weight
of water to any heighth.

§ 76. If a long necked glafs phial be filled with
boiling water, and then fet by in a cool place, as it
cools, the tube or neck of the phial will appear empty,
as if fome of the water had exhaled. But, upon giving
it the fame degree of heat again, the contained water
will be again rarefied and will expand fo far, as to oc-
cupy the fame fpace it did before. This effeft is
produced, not by attenuating or dividing its compo-
nent particles, but by agitating them againft one ano~
ther and expanding them or enlarging their bulks,
which cold alone can reduce.

§ 77. If two glafs phials of equal ftrength and di-
menfions be taken, the one filled with gun-powder,
and in the other one drop of cold water be inftilled ;
then both equally well ftopped and fet on the fire ; it
will be found, that the former will burft with a flight
noife, the latter with a loud and violent explofion,
that will throw the fire and glafs about forcibly *.
This fhews the power of water, rarefied into vapor, to
excede that of gun-powder. And, I am apt to think,
moft earth-quakes are produced by the fudden rare-
faction of water by fubterranean heat, where the va-
por has no vent: for, I know no body capable of re-
fifting the expanfive force of the fteam of boiling wa-
ter confined.

§ 78. Some ignorant perfons, to prevent the boil-
ing over of unétuous and emplaftic bodies, with pitch,
refin and the like, or to extinguifh them when fet on
fire, throw water upon them ; but, this always increafes
the evil, it is defigned to remedy or prevent: for,
the water is rarefied by the heat, and burfts out with
rapidity and explofion, proportioned to the heat and
the refiftance, it meets from the tenacity of the pitch or

* M, V. MussCHENBROEK.,
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refin, and fo increafes the boiling and combuftion,
This expanfive force is well known to founders, e-
{pecially of brafs and iron. Thefe often fatally experi-
ence the dreadful effeéts of cafting their fufed metals
into wet moulds. ‘The flight moifture barely necef-
fary to make the fand, of which their moulds are
made, cohere, never fails of caufing fome explofion.
But, if they happen to be more moift, than ordinary,
then the explofion is fo extremely violent, as not onely
to fhock dreadfully, with its found, but to burft the
moulds and throw the metal about with horrible force,
to a corifiderable diftance. There is nothing more fur-
prifing and to us unaccountable, than that water,
which is not onely incompreflible, but abfolutely in-
elaftic, thould by fire be rendered fo fenfibly and
- powerfully elaftic, and again, by certain degrees of
cold, be totally fpoiled of this quality, |
§ 79. To this may be added the extraordinary
. power of rarefied and agitated water confined, in dif-
folving the hardeft parts of vegetables and animals,
“T'he hardeft bone may in a few minutes be diffolved
in Papin’s digefter. So that water thus becames the
moft penetrating of all known fluids: for, if we ex-
cept fire and light, magnetic and eleétrical efluvia,
we fhall find nothing fo powerful in pervading bodies,
as water, in this ftate efpecially.

§ 8o0. As water is partly indebted to fire for its
fluidity, and is by heat capable of rarefaction and ex-
panfion, with extroardinary elafticity ; fo is it {poiled
of all thefe properties by cold ; that is, in thirty three
degrees of heat, it is fluid, but neither rarefied’ nor
expanded fenfibly, nor does it thew any fign of elafti-
city. And, in thirty two degrees, it changes its form
and nature, and from an inelaftic fluid, becomes a folid
elaftic body ; to wit, ice. This furprifing metamor-
phofis has induced fome * to pronounce ice the natu-
ral ftate of water. But, this expreffion is a little too

® Boernaave's Elem. Chem, Tom. L p. 614, in marg.
vague ;
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vague : for, water is deftined to ferve innumerable
purpofes in the creation, which ice can not effect.
Water is defigned to be the habitation of as great a
number and variety of animals, as are known on the
dry furface of the earth. They were furely made to in-
habit a fluid, not a dry and folid, element. And to thefe,
it can prove the vehicle of nutritionin a fluid, notina
folid, ftate, There are, it is certain, parts of the
world, where the cold is fuch, as keeps water always
in a folid ftate, that is, frofen. Here, it is undoubt-
edly natural ; the laws of nature eternal and irrevoca-
ble have made it fo, at the poles of this globe, where
thirty three degrees of heat can never be known. Burt,
when and wherever that degree of heat is felt in the
atmofphere, then and there, froft can not be feen, and
there, water muft remane fluid : wherefore, fluidity
may, at left with equal reafon, be pronounced the na-
tural ftate of water *.

§ 82. Ice islooked upon, by the fame author, as a
certain kind of glafs, which fufes or liquefies in thirty
three degrees of heat, and, in any degree under that,
becomes again hard and folid. Then, it acquires the
principal characteriftics of glafs ; it becomes an hard,
elaftic, fragile, pellucid, inodorous, infipid body, which
bears cutting and polithing like glafs, and may be
formed into Lenfes and burning-glafies.  In what then
does it differ from common glafs ?—In gravity, fu-
fibility and fixity. It has been before obferved, that
water, in itfelf, inelaftic, is by fire rendered power-
fully elaftic. Here the fame effeét 1s produced by the
abfence of heat, cold: for, a globe of ice, falling
on any hard body, rebounds, as a globe of glals does.
And the colder, the harder and more elaftic it is al-
ways found. Some have imagined, that in long con-

* How juftly phyfical, as well as elegantly poctica!, has our
MiLTon painted this, in his matchlels poem on Paradife Lofed,

P — On the watery calm,

His brooding wings, the Spirit of G»od outfpreac,
And vital virtue infufed and vital warmth,
Throughen: the fluid Malfs.
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tinued and extreme cold, water is actually conwverted

into gems or cryftal.  Bur, this muft pafs for a ground--

lefs conjecture ; till better authority be given, than
has as yet appeared : for, as far as we can difcover,
the frecfing of water onely offers an other argument to
prove the immutability of its nature ; becaufe, the
hardeft ice, we have ever feen, has thawed in every
degree of heat above thirty two, and then was always
found to pofiefs the fame character and qualities pre-
cifely, that it had done before that transformation, -

§ 82. Ice differs from glafs not onely in fufibility,
but in fixity : for, common glafs ftands the utmoft de-
gree of fire withour wafte, Whereas, ice is capable of
being volatilifed by the degree of heat, fufficient to
fufe or thaw it, ;

§ 83. Another material inftance, in which ice is
found to differ from glafs, is that of gravity. All
glafs is heavier than water; ice in general, more light,
But, this is accidental : as water cannot be obtained,
and expofed to freefe conveniently, without air; fo
ice without air is hard to be found. The interftices
of water are always found full of air. And, though
this air, by the difunion of its parts by the mixture of
any other fluid, lofes its elaftic property ; yet, as the
particles of water are brought into clofer contact and
‘union by the freefing cold ; fo the particles of air, before
difunited, now come together and form air bubbles with
all their natural properties, Thefe it is, which expand-
ng give that levity to ice, as to make it float upon the
very water, of which it was formed. And, it is this
expanded air, thatburfts the {trongeft known veffels,
filled with water, ftopped and frofen *.

§ 84. If water were to be tharoughly freed from
air, by expofing it to cold, more ponderous ice may
be obtained. Thus, water frofen after boiling, or in
vacuo, gives ice, more folid and ponderous, more
- €qual and pellucid, than ordinary. The FLORENTINE
PriLosopnzrs + have thus made ice, that would not

* See the Exp. of the Acad. del Cimento.
1 Acad. del Cimento. i
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float upon water. 'Whence, we may conclude, its le-
vity is folely owing to the air, contained in the water.
‘Whoever then 1s defirous to fee ice of this kind, let
him take the pureft water, the freeft from air, as well
as terreftreity, and freefe itin the greateft cold of na-
ture, aided by art, according to the Florentine or
Fahrenheit’s method, and he will have the pureft and
hardeft ice. But, with all his care, it will be fhll
found fufible in thirty three degrees of heat. 'Whence,
we may conclude, that the notion of water’s being
converted into gems or cryftal by the natural cold is
ridiculouis ; fince that, augmented about forty degrees
by art, proves utterly ineffetual to this purpofe.

§ 85. The component parts of common water are
wery heterogene. There are few bodies in nature, into
whole compofition water does not enter, or to whom
it does not, in fome manneror form, adhere. And there
are very few bodies, that are not capable of being, by
one means or other, fufpended in water. Hence, we
find the pureft water in nature always charged, in
fome proportion, with all the other elements, as fire,
air, and earth of various Kkinds.

§ 86. We have already thewn, that water in a fluid
ftate can not exift without thirty three degrees of fire ;
under this, it is converted into an hard folid body,
ice.
§ 87. At the fame time, it has appeared, that air
is always imbibed, in fome proportion, by water. There
is no water, that does not difcharge much air, upon
being heated, as well as frofen, and upon being put
under the exhaufted receiver of an air-pump. And
as foon, as the caufe, that expelled this air 1s re-
moved, new air rufhes in and fills the interftices of
the water, as before. Some water has more of this
air, than others ; the light mineral or chalybeate wa-
ters of Pyrmont and Spa, moft of any.

§ 88. The exiftence of earth in waters is manifeft-
ed upon evaporation or diftillation to a drynefs. Some
are fo charged with earthy or ftoney matter, as to
arow milkey upon boiling, or to coat the wﬁw;?llf é}l:
ok 1
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which they are boiled, with fuch a fubftance. But, the
lighteft and pureft known in nature is not free from
this mixture, nor can it be totally divefted of it by
art, For, in evaporation to a drynefs, in the moft
careful manner, a confiderable quantity of folid earthy
matter remanes,  And, in diftillation, in the clofeft
veflels, the like fediment is left, and that after many
repeted diftillations.

§ 89. Mr. BovLe informs us *, not altogether upon
his own knowledge indeed, that rain water diftilled
near two hundred times, in clean glaffes, always left
a white, infipid, terrene fediment in the bottom.

§ go. This may be true, if water could be diftilled
{o often without entirely evaporating at the beft clofed
jun&ures, which may be reafonably doubted. But, tak-
ing the pofition for granted, all the earth remaning after
this procefs is not to be entirely attributed to the wa-

er: for, as water can not be diftilled, much lefs eva-
porated without air, and as there is none air free from
duft or other fubtil terrene matter fufpended in it ; it
is not to be wondered, that water paffing through new
air, at the fame time, that it parts with fome of its
terreftreity in diftillation, fhould colle€t more from
the air in the empty part of the diftilling veflels,
through which it necefiarily pafies. So that, as rain
is looked upon as the ley or wath of the atmofphere ;
fo water, with all the ordinary cautions diftilled, may
juftly be confidered onely as the ley or wafh of fuch a
portion of that air or atmofphere, as neceflarily occu-
pies thofe parts of the diftilling vefiels, which are not
filled with the liquor to be diftilled.

§ 91. Thus, though diftilling be the moft effeftual
method, we know, of purifying water, we are not to
mptﬂ: it more pure after repeted diftillations in the
ordinary manner, than after one ; nor are we to ful-
pedt, that all the earth, which is feparated from it in
repeted diftillations, pILE}ElﬂZEd in the water.

§ 92. To diftil water, fo as to render it as pure, as
pﬂﬂiblc I recommend the following Apparatus and

method ;
* Of formsand qualities,

§ 93.

|
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§ 93. 1. A glafs cucurbit of a convenient fize,
with a moor’s head and beak, all of a piece, and a
perforation at the crown of the head, to which a glafs
ftopple fhould be ground and adapted.

- § 94. 2. A long necked matrace, tubulated at the
boll, to ferve as a recipient.

§ 95. 3. A ftrong glafs bottle, large enough to con-
tain the quantity of water to be diftilled, with a long
neck and a mouth adapted to the tube of the recipient.

§ 95. 4. A convenient {and-bath furnace, in which
the cucurbit may be placed for diftillation.

§ 97. The method of proceding, I recommend, is
this ; let three fourths of the cucurbit be charged with
the cleaneft and neweft colleéted rain, or rather {now
water. Let it be placed in the fand-bath, within three
fingers breadth of the pot, and let it be covered with
water, about half as high, as the water to be diftilled.
Then, let the tubulated matrace be joined by way of
recipient to the beak of the moor’s head. Let its
boll be fupported by a convenient round, with its tube
inverted into the bottle, which is to receive the di-
ftilling water. Having luted the junétures with a thin
pafte made of fine almond or linfeed meal one part,
wheaten flower two parts and the glare of eggs a fuf-
ficient quantity, let the fire be gradually admimftered
and regulated, with the neceffary cautions, till the wa-
ter is all diftilled.

§ 98. Thus water, pure enough for moft experiments,
may be obtained. But, asit isto be prefumed, that while
it loffed the quantity of earth, which is found in the
bottom of the cucurbit, it gained more from the air
in the veflels, through which it pafled in the diftilla-
tion, if the vefiel No. 3. be removed, before all is cold,
and the water poured back into the cucurbit, by the
opening in the head, letting it touch none of the ex-
ternal air, it may now be diftilled through a purer me-
dium, than before, partly through that very air, which
it had in the former diftillation wafthed, with fome
pew to fill up the fpace of that, which was expelled

in
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in the rarefaction by the diftilling heat. And thus,
by a {fecond or third diftillation, without removing
the veflels or opening them fo, as any confiderable
quantity of the impurities of the external air fhould
enter, water may be diftilled to the utmoft purity, of
which we as yet know it capable. '

§ 99. This diftilled water may ferve as a ftandard,
by which all others may be tried, by comparifon. It
will be found the lighteft upon the balance ; although
rain or fnow may, at fome times and in certain places,
be collected fo, as nearly to equal it in this refpeét.

§ 100. ‘The purity of water is determined by the
following, among other analogous, experiments,

§ 101. Soap diffolves in {pirit of wine. This folu-
tion dropped into pure water mixes fmoothly and
equally with it. But, in impure or hard water, it
coagulates or curdles, the foap being firft feparated in
clouds, and afterwards decompofed ; that is, the falt
and oil or fat, that compofed it, parted,

§ 102. The pureft water is eafieft heated and foon-
eft cooled. Common waters are heated or cooled
fooner or later in proportion to the quantity of folid
parts fufpended in them. The harder or more charg-
ed any water is, the more difficultly it is heated and
the more flowly it is cooled, Confequently the more
unfit for diftillation, and the lefs apt to freefe, Pe-
trifying waters are rarely frofen. :

§ 103. The metilic folutions, particularly thofe
of gold in aqua regia, that of filver and of quickfilver
in the acid of nitre and that of lead in diftilled vine-
gar, all fulfer themfelves to be diluted with, and re-
mane fometime fufpended in, this pure water : where-
as, in lefs pure waters, thofe charged with terrene or
faline parts efpecially, upon thefe folutions being drop-
pec into them, they grow turbid or cloudy, and the
metals are {uddenly precipitated in the form of 2 ma-
giftery, for reafons hereafter to be affigned.

§ 104. Though we have not as yet found the means
of redycing water te perfect, elementary fimplicity';

yet,
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yet, we find it in ordinary the fimpleft, as it may be
looked upon as the bafis, of all other fuids.

§ 1o5. Hence, the extraordinary lenity or mild-
nefs of water ; that is, its freedom from all tharpnefs
or acrimony. This quality renders water inoffenfive
and perfectly agreeable to the parts of moft exquifite
fenfibility in ananimal body, when by fire it is brought
to the fame temperature with the juices of the animal.
Thus, it caufes none uneafy fenfation in the eye, nor
excites any {mell or gives any kind of irritation to the
noftrils, where the fine branches of the olfatory nerves
lyealmodt bare. Likewife, in woundsand uleers, where
the membranes or nerves are layed bare, and can fuf-
fer none other application, without increafe of pain,
warm water mollifies and affuages. And in the molt
violent inflammations, where every thing, that touches,
whether folid or fluid, increafes the acutenefs of the
pain, warm water, or its vapor, brings prefent eale
and comfort. As it mixes with, diffolves and dilutes
all tharp and corrofive falts, it muft have the like good
effect taken internally, where fuch are found to pre-
dominate 3 whence, it has, in thefe like intentions, in~
ternal, as well, as external, obtained in practice from
the carlieft ages of phyfic, till, by a fhameful and un-
accountable infatuation, it became fo far negletted in
this conceited age, in which we live, that a Boem-
HaAVE or an HorFmaN may not be hoped able te re-
ftore it to its priftine ufe and reputation,

§ 106. The great fimplicity of water has given it
alfo the extraordinary quality of being the moft power-
ful, the moft univerfal folvent, as yet known in na-
ture or art. T'hus, water is found more generally and
effeCtually to infinuate itfelf, than any other liquor,
into the pores and interflices of a great variety of bo-
dies, to break their conneftions and divide them into
parts {o fine, as to be capable of mixing with, and be-
ing invifibly fufpended, in this fiuid ; fo that the bedy
diflolved fhall be fo equally diftributed between the
parts of the folvent or water, that in every part there-

of,
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of, a proportionate quantity of the matter diffolved
is always found. .

§ 107. The bodies, which water diffolves with the
greateft facility are falts of all kinds, whether folid or
fluid, natural or artificial. '

§ 108. The falts, which water moft commonly
meets in its paffage through the earth, are the folid
toflil falts ; either fimple, as fal gem, or fea falt, fal
ammoniac, borax, nitre of the antients, or thefe
compounded together. To which, the various vitriols
may be added. The other fimple foffil falts are
never found naturally pure, ina folid or dry form ; but,
from an extraordinary attraétion with water, always
imbibe enough of it to fecure to themfelves a liquid
form; unlefs when they unite with fome terrene
bafe. The firft of thefe, and feemingly the firft in
the creation, is that univerfalacid, which pervades the
whole fyftem of nature, and though it be called foffil,
from its being collected in greateft plenty from certain
foflil bodies ; yet, we can trace it in the vegetable and
animal creations, though fomewhat altered from the
original ; and the whole region of the air is charged with
it ; as appears from the corrofion of metals and the fa-

turation or neutralifation of alkaline falts; that is, the

expofing fixed alcaline falts to the open moilt air; by
which, the fame effet will be produced, in a certain
time, as if they were immediately faturated with the fame
acid procured by art ; to wit, the concrete, called, tartar
vitriolate, will be the refult. This affords a proper cau-
tion in the preparing the ley of alcaline falts, as that,
called, the oil of tartar, in particular, which is direét-
ed to be made by expofing this alcaline falt to the open
air, till it abforbs humidity enough to diffolve it.
But, in being thus expofed, it muft, with humidity, al-
ways imbibe more or lefs acidity, and confequently be, =

in fome meafure and degree, neutrated. Hence, we can

find no common alcaline falt without fome neuter falt =
with it, and that commonly tartar vitriolate. This

acid abounds in various parts of the earth, fo as to

Emducc various concretes, from whence we obtain 1t
by art.  Thus, the univerfal acid with iron makes 8

green,




Of WATER in general. 63

green, with copper, blew vitriol, or copperofe ; with
zinc, white vitriol ; with the inflammable principle,
called, Phlogifton, fulphur or common brimftone ;
with a certain earth, alum, and fo forth. From thefe,
the green vitriol and fulphur efpecially, we extract
this acid by fire ; whence, it vulgarly bears the name
of the concrete, from which it was drawn; though
it be but one and the fame, whence foever drawn,
when perfectly pure. This acid may be obtained by a
particular procefs in a folid, icy form, in which, it is
impoflible to keep it long. But, in all the ordinary
operations, 1t imbibes, with great avidity, enough of
the humidity of the air, to keep it conftantly liquid.
And it holds this moifture fo faft, that no degree of
fire will afterwards feparate them. This is looked upon
as the bafis of all the other acids, produced by nature
or art ; whence, it is by fome called, primogenial.

§ 109. The other liquid, foflil acid falts are the
acid {pirits of common falt and modern nitre. Thefe
are always liquid, nor can they be obtained in any o-
ther form, from their firm union with water, and their
volatility, which is not inferior to that of water.

§ 110. The folid and liquid falts are all foluble in
water 3 but, in a different manner and proportion.
The folid will all diffolve in water ; but, they each re-
quire a certain proportion of the fluid to diffolve them,
and the {olvent may be fo faturated, that it can take
up no more of the folid falt, but leaves it untouched,
as if it were not foluble therein. But, when the falt
1s once equally diffolved in a fufficient quantity of wa-
ter; then it is capable of being further diffolved or di-
luted with any greater or lefs quantity of water, Thus,
the acid falts, being always in a fluid form ;- that is,
already diffolved in a fufficient quantity of aqueous hu-
midity, may be diffolved in the fmalleft quantity of
water imaginable, that is, further diluted cherewith.

§ 111. It is by being in continual motion, that wa-
ter effects the diffolution of bodies. By this it is, that
the feveral unfaturated parts of the folvent come into
contact with, and act upon, the folvend. This is

prﬂvr:d
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proved by the diflolving power of water btmg it
creafed by heat; which onely augments’its motion §
and is further evinced by the falts feparating from che
water, when by cold it is brought into a ftate of reft
or inaction. ‘Thus, for inftance, if a folution of any
of thefe folid, foffil falts be expofed to air cold enough
to deprive the water of motion, that is, to freefe it
in proportion, as the cold increafes, the falt will fepar
rate from the water ; and the water reduced to ice will
be found void of falt. And thus may fea falt be pre-
pared in cold climates, where fewel may be fcarce *.

§ 112. Heated water diffolves more of dny fale,
than cold. But, when thus charged, as {foon as it
cools, the fuperabundance will {eparate in its natural
form, leaving no more in the water, than it was capa-
ble of diffolving when cold.

§ 113. Water not only diffolves more of one falc
than of an other, but when faturated with one falt,
will receive more of another. The foffil falts, that
contain moft water and left earth, are the moft foluble :
Thus, fal gem, fea falt or nitre, are more foluble,
that is, require a {maller quantity of water to diffolve
them, than borax or alum ; and water fully faturated
with fea falt, will ftill take in fome nitre, and then
fome other falts, and keep all equally diffolved.

§ 114. But, thefe are not the onely fubjects foluble
in water : it takes in all the metalic or terreftrial falts ;
{fuch as, all the vitriols or metals diffolved in acid f'a!ts.;
whether of the mineral or vegetable kind. The for-
mer compofe mineral waters of different kinds. And
various ftones or earths diffolved in the like acids are
mifcible with water ; and thus our hard and petrify-
ing waters are conftituted.

§ 115. However, fome exceptions lye againft this
rule : certain of the femimetals, by different artifices,
are diffolved in certainacids. As for example ; regu-
lus of antimony is not foluble in {pirit of falt, in the
aggregate ftate, no more is quickfilver, But, corro-
five fublimate, which is quickfilver reduced to a vitri-

TA NG, I
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olic or cryftalline form, by means of {pirit of faltcon~ ™

centrated, in fublimation, being mixed with this re- .

gulus and deftilled together, the acid of falr, from a
Itronger affinity or more powerful atraction with the
regulus, quits the mercury to unite with the antimony,
volatilifes it and fo deftils into an ice-like fubftance,
called, butter of antimony. This attraéts the humi-

dity of the air and is thereby diluted, in time to the

confiftence of an heavy oil. This may belooked upon
as a folution, or a kind of vitriol of antimony, by
means of this acid ; yet, it is not foluble in water : for, .
as foon, as this butter, or oil, as they are improperly
called, is dropped into water, the reguline parts fepy;
rate and fall to the bottomin the form of a white ma-
giftery or powder, falfely called, mercurius vitae, by
lome ; imagining it to be mercury, when in fac it is
antimony ; by othérs, pulvis algaroth. In like man-

_ner, Bifmuth diffolves in the acid fpirit of niter 5 and

inay, ‘when diffolved, be looked upon as a kind of
liquid vitriol of that metallic. Yet, when dropped in-
to water, 1t 1s precipitated in a white magiitery, as

_well as the 2forclayed regulus.—A prefumption, that

water may not be impregnated with thefe bodies, as
fome may have vanely imagined.

§ 116. The falts of the vegetable and animal king-
dom, whether produced by nature or art, and of what
Kind foever they be, are all foluble in water, upon the
fame principles with the preceding. And water, charg-
ed with different falts, becomes a folvent for bodies,
which, while fimple, it could not affeét : thus, charg-
ed with acid falts, it diffolves various metals and earths ;
and, impregnated with alcaline falts, it becomes a fol-
vent for oils, fulphur, ¢,

§ 117. As it may be fatisfatory to fome readers, I
here infert fome tables, fhewing the proportion of dif-
ferent falts, which a given quantity of fimple cold wa-
ter 1s° capable of diffolving and retaining, This me-
thod of calculation was begun by that acurate phy-
fician and chemift, the Jate doftor Friperick Horr-

k MAN.
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®rian %, But, as fome in making thefe experiments,
may poflibly find theirs difier from thofe of this juftly
famed Profeffor ; let me here remind them of fome
defes in the making and recording of thefe experi-
ments, and thefe are, the not determining the purity
of the water and the not fpecifying the degrees of heat
or cold of that, in which thefe folutions were made,
by fome regular thermometer, whofe conftructure and
{cale was made known. Without this, there can be
nothing determined with due acuracy from fuch ex-
periments as thefe, but little from hydroftatical expe-
riments upon or in water; or even in the meafur-
ing of it: For, as water is-continually changing its
temperature with the atmofphere ; as it is rarefied and
expanded with heat and condenfed with cold ; and as
in-the one {tate, its motion is increafed and with that,
its diffolving faculty augmented ; and in the other, it
is more at reft, and confequently lefs capable of dif-
folving 3 the feveral degrees of heat or cold, before
and after the adding of the falts, together with the
purity or fimplicity of the water, fhould be moft acu-
rately determined and fet down, in order to enable us
to draw certain conclufions from the .premifes. For
want of due regard to thefe cautions it is, that no two
agree in the quantity of water requifite to diffolve a
given portion of any falt. I fhall, for the fatisfaCtion
of the reader, fet down the obfervations of Hoffman,
Juncker and Boerhaave upon this head,

¥ Obf. Phyf. Chym.

§ 118,
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§ 118. Horrman’s table, fhewing the proportion
of water requifite to diffolve certain falts.

Sea-falt, 4+ ounces,

Nitre, or Salt- 6 drachms,
petre,

| Copperofe, 6 :

Alum, 2 ounces, Thefe feveral por-

Arcanum dupli- tions diffolve, each
catum, - [in one pound of

Tartar vitriolate, ?2 ——— common water,
or Sal Poly-
chreft. A

Epfom falt, 1 pound,

Fixed alcaline falt, near g ounces.

§119. JunckeRr’s table for the fame pﬁrpofc is
carried further ; thus;

-~

| Crude tartar pow- I drachm,
dered,

Arcanum dupl. or 1 ounce,
tartar vitriolate,

Saltpetre, 2 ounces, Diffolve each in
Alum, 2 ———= ) one pound of com=
Vitriol, 4 — mon water,
Sea-falt, 6 —

Fixed alcaliney from 1 pound
falt, accordin g} to 1 pound,
to its purity, -

§ 120. Thefe are both defective for want of deter-
mining the purity and temperament of the water ;

and give but imperfect hints, which require further im-

provement. : ooy v

§ 121, BOERHAAVE'S {cheme is carried ftill fur-

ther and with greater accuracy. According to his
| 2 plan,
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plan, the falts all powdered and dried, the water pu-
rified by diftillation, and its temperament, with that
of the atmofphere, determined, by the thermometer,

at thirty eight, diffolve in the following proportion ;
to Wwit, ;

Sea falt, — 2 ounces, in diftilled water,
- 6 ounces, gdrams.
Salt gem, ——— 1 ounce, 3 ounces, 2 drams,
Salt ammoniac, 1 ounce, 3 ounces, 2 drams.
Saltpetre, —— g drachms, 6 ounces.
Borace, —— ' 4 drachms, 10 ounces and up-
wards,

Alum, —— 1 ounce, I 4 ounces.
Epfom falt, — 1 ounce, 1 5 ounce.
Fixed alcali, or falt _

of tartar, 1 ounce, I + ounce,
Arcanum dup. or

tartar vitriolate,

with long and

ftrong agitation, 4 drachms, 3 ounces.
Common  green

vitriol by con-

‘tinued  agita-

- tion, 1 3 drachm, g3 ounces.
Tartar purified, 1 ounce, 1 pound § ounces.

§ 122. Thefe experiments may at firft fight appear
of little moment. ' But, by them, we learn the diffe-
rent power of water in diffolving feveral falts,  Some,
it diffolves more readily, fome, more tardily and dif-
ficultly than others; fome in greater quantity than o-
thers. The knowledge of this is of great importange ;
asit fhews us how far a given quantity of pure wateris
capable of being impregnated with various falts, 'and
thereby greatly affifts in the purification and cryftallifati-
onof falts: As for example if any falt be impure, it is
to be depurated by folution in a fufficient quantity of
veesre o= then evaporated to drynefs, in ?DII'IE forts,



Of WATER in general. 69
till a pellicle appears on the furface, in others; and
then, fuffered to ftand in a cool place to cryftallife.
He, that knows the quantity of water neceffary for this .
purpofe, will fpare himfelf much expence and labor,
which the ignorant of thefe rules is likely to fuffer.
Again, if two or more falts be mixed, as they may be,
not onely in a dry form, which is eafily conceived, but
in 2 liquid form ; for, feveral fales diffolved may be
mixed together without precipitation, or any other
change ; this table fhews how they may be feparated ;
thus, faltpetre, fea falt, falt gem, faltammoniac, bo-
race, alum, Glauber’s falt, Epfom falt, and the like will
mix uniformly together ; moreover, water faturated
with one falt, is capable of receiving and diffolving
fome of another: as for inftance ; if to the folution of
fea-falt, in the laft table, half a drachm of faltpetre in
powder be added, it will readily be difiolved in it; or,
| if to the faturated folution of faltpetre,about half an
| ounce of fea-falt be added, it will readily diffolve
therein. Or, if to the folution of fea-falt a certain
portion of alum be added it will diffolve, when it can-
not take up another grain of falt; and when it is thus
charged, as far, as poflible, with thefe two falts, it
will then take in a third ; for, it will diffolve a {mall
quantity of green vitriol. Now, if any two or more
of thefe falts were thus diffolved together, we may
hence learn how to feparate them : for, the falt, which
requires moit water to diffolve it, will, after evapora-
tion, firlt cryftallife, and leave the others in a ftate of
folution, till by further evaporation, the next in order
is brought to the fame point, and fo on.. Thus, the
alum will firft cryftallife, next the nitre or faltpetre,
and the fea-falt laft. Allfalts, thatare capableof being
cryftallifed, are diftinguithable by the figures of their
cryftals. It is an eflential mark of their purity ; they
thould therefore be prefered in this form. The wafh-
ings of diaphoretic antimony yield two kinds of falt;
the one nitrous, the other alcaline. = If this be evar
poraged to a drynefs, a faline concrete, compofed of

F 3 thefe
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thefe two, is obtained. But, let it be evaporated by
this rule, and each falt will be obtained feparately in
its own proper form. In like manner, in preparing
the arcanum duplicatum-from nitre and vitriol diftilled
by a violent fire, or calcined together ; in this prepa-
ration, the acid of the vitricl quits its own metallic
bafe, to unite with the alcaline bafe of the nitre;
whence, a neuter falt, liké tartar vitriolate, is obtained ;
but, it may, and often does, happen, that fome por-
tions of the nitre and vitriol remane quite unaltered ;
and then, there are three falts in the wathings of the
calcined mafs ; to wit, nitre, vitriol, and the neuter
falt, called arcanum duplicatum. The evaporarion
of thefe wafhings to a drynefs, it is plane, muft yield
a compound of thefe, not a pure, fimple falc. But,
cryftallifation, by our rule, gives each feparate in the
order fet down. Here, it muft be obferved, that all
the cryftallifed falts always contain more or lefs water.
To this, their cohefion and pellucidity is owing : for,
divefted of humidity, they fall into an opic pow-
der.

§ 123. Upon the fame principles, different falts,
when, by any accident, they happen to be mixed, are
feparated by mere folution or wafhing : thofe, that are
eafieft diffolved, or require left water or motion to
diffolve them, will be firft feifed by the water. Thus,
in fuch a mixture, they will diffolve in this order;
1. The fixed alcalies; 2. Eplom falt; 3. Sea-falt;
and fo on, according to the table.

§ 124. The reafon why one falt is thus more fo-
luble, than another, deferves our attention. The falts,
which confift of the moft fubtil parts, are the leaft
folid, cohere moft flightly and confequently are moft
eafily divided or diffolved. On the other hand, the
falts, which are compofed of more grofs and terrene
parts, are moft denfe and folid, ccliere more firmly
togcether, fo that their union is hard to be broken, and
they are moft difficult of folution. This is demon-
ftrated by the table: the filts of the former clafs,

which
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which are found to require left water and left motion
to diffolve them, are the fixed alcaline falts, which
have fuch a thirft, that when expofed to the open air,
they attra& a fufficient quantity of its humidity to dif--
folve them, and then retain it fo firmly, as to part
from it with difficulty ; and next to thefe, the acid falts,
| which attract and abforb as much aqueous humidity

from the air, as renders them liquid, and then re-
tain this moifture fo firmly, that it is impoflible to
part them. Next to thefe, alcaline falts neutrated with-
vegetable acids, as falt of tartar with tartar or vinegar;
fuch neuter falts, as contain much waters as Epfom
and Glauber’s falts and the like, then muriatic falts
are found the moit foluble. The falts of the later clafs,

which require moft water and motion to diffolvethem,
are nitre, alum, borace, vitriol, tartar vitriolate, and
tartar. Thefe are all found of the character given,
in diferent degrees ; whence, their folubility varies.
There is another reafon concurs to make tartar, as 1t
is found, almoft infoluble in cold water; it is all over’
covered with 2 mucid or kind of unétwous lentor,
whence water without heat can hardly enter it.

§ 125. Though all oils, in their own proper na-
ture, be abfolutely infoluble in water, without fome
proper intermedium ; yet, when. they are once atte-
nuated and fubtilifed by fermentation, fo far as to be-
come a burning fpirit, then they imbibe and unite with
fuch a portion of water, as renders them afterwards,
as foluble, as any falt in that fluid. Thus, the beft
retified fpirit unites upon mixture wich any quantity
of pure water; and the purer it is, the quicker the
union, If cautioufly poured the one upon the other,
the heavier will preponderate, the lighter float upon
the other ; but, upon the {lighteft agitation, they mix
moft intimately, as before obferved.

§ 126. Water, however, has a ftronger attraftion
to divers falfs, than to burning fpirits. Hence, if
water be perfectly faturated with a fixed alcali, asin the

¥ 4 ley,
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ley, vulgarly and falfely called, oil of tartar, it will
by no means quit the falt, to unite with the {pirit 5 nor
can the ley and the fpirit be, by dny artifice, united.
From the fame caufe, if to any {pirit diluted with wa-
ter, a fufiicient quantity of dry, fixed alcaline falt to
faturate the water be added, the falt will attraét, and:
be attrated by, the water, they will unite and reject
the fpirit,

§ 127. But, this happens onely with fuch falts, as
bave fo powerful an attradtion with water, that they
are hardly feparable : for, all fuch, as readily quit the
water, ‘from their fuperior volatility, or aptitude to
run into cryitals, make an -exceprion to this rule;
Thus, if water be ftrongly faturated with a volatile al-
cal, fuch as the volatile falt of foot, urine, falt am-
moniac or the like, which upon toe flighteflt heat are
apt to quit the water and Ay off, or wich fuch as run
mnto cryftals, when the water is at reft, fuch as tartar
vitriolate, Glauber’s. or Epfom - falt, upon pouring
rectified {pirit to ftrong folutions of thefe kinds of
falt, the water quits the fale, diffolves or unites with
the fpirit, while the particles of the thus rejected falt
attract each other and run into cryftalline concretions.
Hence, we fee, that water has a ftronger attradion
with fome falts, than with a burning {pirit, and a
ftronger attraction with the f; pirit, than with certain
other falts.

§ 128, It has been before obferved, that burning
Ipirits were but fubtilifed oils. Hence, they retain
their affinity to oils and diffolve all thofe, called, ef-
fential ; fuch as are deflilled in an heat not exceding
that of boiling water, from aromatic vegetables, and
even thofe, called empyreumatic or aduft; fuch as
are drawn by the force ‘of naked fire from vegetable
and animal bodies, Thofe obtained by expreffion,
containing - fomething mucilaginous, are not foluble in
fpirit.  Refins or balfams likewife, from their affinity
to effential and other oils, in all which they are fo-

luble,
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luble, readily diffolve in reftified fpirits. But, water
has a ftronger attrattion or nearer affinity to the {pirit,
than any of thefe. For which reafon, asfoon as water
1s poured into any fuch folution, it immediately be-
comes opac and milky ; the water and the fpirit at-
tract each other, unite and form a liquor incapable of
diffolving any oil or refin ; whence, tliéfe are rejected,
and, according to their refpeélive fpecific gravities, rife
and float on the furface, or fall to the bottom, of the
mixture.

§ 129. Oils or oily bodies are not foluble in water,
without the interpofition of fome body, which has a
ftrong attraction with water, and is, at the {fame time,
capable of invifcating or breaking the cohefion of the
oils. Thus, divers oils and balfams, as well as certain
animal fat, that for inftance, which is abfurdly called
fperma ceti, divided and invifcated by the yelk of an
egg become mifcible with, though not perfeétly folu-
ble in, water. The like efiett is produced by drop-
ping oils on fuggar; they may, by this means, be for
fome time fufpended in water, which before, could
not affect them. But, the moft perfeét folution of
oils in water is effeted by uniting the oils or charging
the water with thofe falts, which moft ftrongly attraét
water, Thele are the fixed alcalies, and next to them,
the volatile falts,

§ 130. The former, to wit, the fixed alcalies, unite
with eflential oils, upon being mixed dry with them
and agitated ; and, with exprefitd oils or fat of ani-
mals, by being reduced to a ley and boiled and ftirred
together, till the water of the ley be exhaled. Thus,
the beft foaps are made. Thefe foaps are not onely
very foluble themfelves in water, but they render that
fluid a powerful diffolvent of various bodies, which it
could not otherwife touch. Thus, oils and fats, and
all unétuous or greafy bodies, refins and gummy-refins
mix with foap, and by that means become foluble in
water. Hence, the cleanfing quality of foap. The
volatile alcalies likewife unite with oils, and form a

kind
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kind of foap ; but, their union is not fo perma-

nent. ;

§ 131. Having thus in many inftances fhewn the
extent of the diffolving power of water, it is not im-
proper to fhew where it is limited, that it may not be
looked upon in the light, in which fome vane boafters
have placed it ; that of an univerfal menftruum or {ol-
vent.

§ 132. Pure water, perfectly clear of all falts, is
not capable of diffolving any of the metals,* though
fome men of great authority have affirmed, that the
moft pure and perfect were not proof againft the power
of this fimple folvent, but may, by long trituration,
be rendered actually foluble therein. But, the pre-

fumption is, that if thefe gentlemen made thefe expe- -

riments, they either ufed water already tainted with
fome falt, or let it ftand fo long expofed to the air in
the time of trituration, as to imbibe enough to make
it a fit menftruum for metals moft fubtilly divided by
grinding. However, let not this induce any one to
keep water in metallic veflels, efpecially of lead or
copper ; fince a flight degree of different kinds of
acidity may make it capable of diffolving enough of
either to render it noxious. And all falts diffolve more
or lefs of copper.

§ 133. Water is not capable of diffolving any pure
earth, or ftones, much lefs glafs, cryftal, or gems.
Nor can it diffolve fulphur, even by the utmoft heat,
of which it is fufceptible, without the interpofition of a
certain falt,

§ 134. Such is the extreme penetrability of water,
from the inconceivable tenuity of its parts, that it en-
ters into the pores of a great variety of very folid bo-
dies, and thercby at once increafes their weight and
fize. This has already been fhewn in many inftances.
Here, I fhall only add a well known experiment to
to demonftrate the drynefs or moifture of the atmo-
{phere.

* Langelot, Homberg,

§ 135.
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§ 135. Let a piece of whip-cord or cat-gut, of a-
bout a yard long, be braced upon a wall by two ftrong
hooks or nails drove into the wall. Then, let an
weight, it is able to bear, be hung from the middle of
this cord. And thus a barometer is conftruéted, as
juft as it is fimple « for, every change of the air to dry
or moift will be marked by the weight, which will be
found lower in dry, and higher in wet or moift wea-
ther. To prove that the cord is fhortened and the
weight raifed by water, let it be wet by rubbing a moift
fponge or cloth to it, it will be found to contract and
raife any weight the apparatus is able to fuftain. From
the fame caufe, fiddle-ftrings are fo much more tenfe
in wet weather than in dry, that they frequently crack
and break in the former. This, moft certainly, is ef-
feCted by the minute particles of water infinuating
themf(elves into the pores and interftices of the cord;
whereby they thorten the dimenfions of the cord, in
proportion, as they interpofe themfelves between its
fibres, as fo many wedges would do.

§ 136. From this cxtreme penetrability, it is no
wonder, we find fo few bodies, to which water does
not in fome manner adhere, Various falts dried to the
utmoft, yield an acid fpirit in deftillation, whofe flu-
idity is owing to water, Thus, {ea-falt decrepitated,
even fufed and afterwards mixed with any martial
earth dried as well as poffible, bole for inftance, will
by deftillationin aviolent fire yield a {pirit, from which
pure water is eafily feparated. The fame may alfo be
fayed of nitre.

§ 137. Sulphur, a moft dry and combuftible body,
is yet partly compofed of water: the proofs are,
1. That it flames in burning, and there is no flame
without water ; 2. That its fumes yield an acid fpirie,
if colletted and condenfed in a fit recipient, from
whence much water, though it muft be confefled part-
ly from the atmofphere, may be extraéted.

§ 138. An i finite number of bodies owe their fo-
Adity and much of their weight to water, Clay, with-

out
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out water, is but duft; but, water being added gives
it teracity, and being moulded and baked in a kiln,
conftitutes a ware of a ftoney hardnefs, ILime and
fand unite into a ftoney body, that endures for ages, by
the addition of water.. Gypfum, or the ftone, called
plafter of Paris, being calcined is reduced to a fubtil
owder ; which, upon the addition of water, grows
folid, dry, and hard as a ftone. Add to this, that
all our glews, fizes, paftes, {tarches, ¢, derive their
tenacity from water alone, :

§ 139. The moft ponderous woods, and the moft
hard and folid parts of animals, as their bones, teeth,
&Fc. owe the cohefion of their parts, and in fome mea-
fure, their folidity and gravity to water. This appears
- upon divefting them of their humidity, by which they

all, more or lefs, lofe thefe properties. As for ex-
ample ; the oldeft and dryeft horns, bones, or teeth
of animals afford a confiderable quantity of {pirit, as
it is falfely called, and oil in deftillation.  This fpirit
is no more, than a volatile falt, a creature of the fire,
diffolved in the radical humidity of that animal body,
which being feparated from it, leaves nothing, but
water. The folid part, thus deprived of its humidi-
ty, becomes light and brittle.  But, if immerged in
water, it imbibes enough to reftore, in a great mea-
fure, its former cohefion, folidity, and gravity: A
proof, thefe qualitics arofe from and chiefly depended
upon,. water. But, could thefe like bodies be perfeét-
ly freed from water, there is reafon to apprehend, that
they would not onely be brittle, as we find them, but
that they would have no cohefion at all ; that is, fall
into mere duft: for, as the elementary particles of
water are not onely of moft extreme tenuity, but alfo
hard, folid, ponderous, incompreflible and immutable,
it is not to be wondered, that they fo firmly adhere to
{ome bodies, as not to fuffer themfelves by any means

or force to be feparated, '
§ 140. It is Pruhable, that Water conftitutes a part
of all fluid bodies, even of thofe, whofe nature feems
moft
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moft repugnant to that of water. . Thus, we{ee oils, .
which contain the principle of inflammability in fuch
plenty, as to be entircly combuftible, and which ab-
hor mixture with water ; yet, of thefe, the moft fub-
til and exalted, not onely thofe, called effential, but
even the burning {pirits, contain much water. This
appears, 1. From their burning, in which they all
flame, which could not be, without water. 2. From
their analyfis ; in. which all diftilled oils and burning
{pirits yicld a confiderable quantity of water.

§ 141. Thus, we fee water makes a conftituent part
of an infinite variety of bodies, from which it appears
in its nature the moft remote. It is confeffedly the
vehicle of nutrition and accretion to all the fubjects of
the mineral, vegetable and animal kingdoms, The
hardeft gems could not have been formed without it 5
and its ufe to the two other parts of the creation are
too obvious to require farther illuftration. But, it1s
not to be confidered merely as a miniftring matter ;
but, it is to be regarded as an effential part of almoit
all bodies,; efpecially thofe of the vegetable and ani-
mal creations, into whofe firft formation it enters, and
in which it is moft demonftrable. In this fenfe, wa-
ter may be conlidered, not onely as an univerfal agent
in nature, but as the parent from whence many, if
not all other, bodies procede. Hence, the antient
chemifts called water the Univerfal Wine, of which all
the minerals, vegetables and animals drank : the rea-
fon of which will more clearly appear, upon taking a
more fuccinét view of the effets of water upon thefe

bodies.
. § 142. It is univerfally agreed, that all bodies, even
the moft folid and ponderous minerals, were, fome-
time, in a fluid form ; which fluidity mult have been
derived from water. Great varicty of foflils are found
in a Jiquid form in the mines, Cryftal could never
keep one certain determinate figure in its formation,
nor thould we ever find mofs and other {mall plants or
filaments of virgin. metals inclofed in it, as we fre-

quently
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quently do, had it not been fometime liquid. The
moft accurate of our mineralifts and metallurgifts, of
whom Georce AGricora is the moft eminent, alfure
us, that metals themfelves are frequently found in the
mines in the form of a grofs, grealy, ponderous, faline
liquor, by the fpagyrifls as well as naturalifts, called
Gur or Guhr. This form, they derive from the fi-
perabundant water, with which they are diluted ; as ap-
pears from their then being mifcible with, and foluble
In, water ; as all vitriolic juices and concretes are found.
Hence, we fee what a principal part water aéts in the
generation, increafe, folution, dilution and other
changes wrought in foffils in general, in metalics in
particular. To me, it appears, that water gives many
of them being, as well as helps to bring on their final
diffolution.

§ 143. The part, that water ats in the producttion,
nutrition and accretion of vegetables, is ftill more evi-
dent, as appears from the curious experiments of Van
HeimonT, Boyre, Woopwarp, and Havres, The
pureft water in the natural ftate appears to be full of
the feeds of an infinite variety of vegetables, and of
the eggs of numberlefs animals. Not onely the more
tender and fucculent plants, as Hyacinths, Lilies, Mints,
Gourds, &F¢. have been proved to derive their nourifh-
ment folely from water, but even trees themfelves, of
a more hard, compaé texture,

§ 144. The ufe and neceflity of water to all animals,
whether terreftrious or aquatic, is no lefs evident, than
it is to vegetables. - To thofe, it is not onely the ve-
hicle of nutrition, as well as to thefe; but it likewife in-
finuates itfelf into the frame of the moft folid and pon-
derous parts of both, asbefore obferved ; fo that, with-
outit, nutrition or accretion could in no fenfe be per-
formed.

§ 145. Moreover, the vital funtions could not long
fubfift in any animal, without the help of water. This
it is, that furnifhes every animal with that bland, mild,
fubtil and penetrating fluid, capable of circulating
throughout the veffels of the whole frame, yea, to

2 pafs
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pafs through the moft clofe and minute ftrainers.
Without water, in due proportion, to keep all the
humors of the body duly fluid, circulation, and with
it life muft ceafe. Hence, not onely the juices in an
animal body, of whatfoever confiftence they be, fo a-
bound with water, that it is found to make the moft
confiderable part thercof, but the folids themfelves
owe theircohefionand confiftency, if not their origines,
to water, as has been before obferved. _

§ 146. Thus, we fee there is nothing of fuch uni-
verfal ufe in nature, as well as art, as water. It is the
parent and nurfe of an infinite number of bodies. And,
as it happens to be conducted and ufed, becomes the
chief inftrument of health and life, or of death and
deftruction. To water we owe all, that affects our
fenfes; 1. Of feeing, in the infinite variety of beauti-
ful colors produced by naturcor art: for that wonder-
ful machine, the eye, reprefents objects to our fenfes by
the means of humors, compofed chiefly of water; and
the glafiy or horney coats of the eye, muft lofe their
tranfparency, were they not kept conftantly moiften-
ed with water. 2. Of {fmelling ; the fingular odors of
bodies are, by means of water, collected, blended, per-
fected and preferved ; nor could they be conveyed to
the proper organs of fenfe, though the branches of the
olfactory nerves lye almoft naked, had not provident
nature fupplied thefe parts with humidity, at once to
lubricate the parts, and to collect the odoriterous ex-
halation. 3. Of tafting ; no body is fapid, that does
not contain water, or that is not therein foluble; and
the bodies, which are moft foluble in water, fooneft
imprint the fenfe of tafte upon the proper organs :
whence, nzture has plentifully furnifhed the mouth with
water, in the faliva or {pittle, partly to enable animals
to diftinguifh things the more readily and effettually
by this fenfe: for, a dry tongue can no more tafte,
than a dry eye fee, or a dry nofe fmell, diftinétly.
Hence, judicious tafters dilute hot liquors, when they
truft to this fenfe to difcern their qualities,

§ 147.
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§ 147. The attive powers of fubftances, whethéf
nutritive or medicinal, deleterious or noxious, with re-
gard to the animal oeconomy, would be loffed without
water. And the phyfical effects of bodies upon one ano-
ther are owing to the fame caufe : for, had not thefe
fubjects been, as we find them, foluble in water, they
could never be conveyed to the deftined fcenes of ac-
tion in animal bodies, nor otherwife act upon one an-
other. Thus, folid food, were it not {oluble in water,
would prove noxious, rather than nutritive ; medicines
and poifons would alike lofe their effets; cauftic
falts layed on the furface of the body, or inwardly
taken would prove inaltive and inoffenfive, did they
not diffolve in the humidity, that occurs to them.
Salts of all kinds would mix, each with another, with-
out any fenfible commotion, were they not diffolved
in water, ‘This it is, that determines their motions,
caufes contrafts, cbullitions and effervefcencies upon
the mixture of certain falts, either with others of op-
polite. natures, with oils and fpirits or with folid
bodies.

§ 148, In fhort, without water, no faline, mucous
or gummy fubftance, much lefs a terrene or metallic
body, could be diffolved ; and confequently, the in-
finite varity of eflects daily produced by fuch like fo-
lutions muft ceafe.  Bodies void of aqueous humidity
can neither fuffer fermentation nor putrefaction. Thus,
any body, whofe juice is moft fubjeét to ferment or
putrify, upon being dried and kept fo, may be pre-
ferved incorrupt for ages; whereas, by the adding of
water, or reftoring its humidity, it becomes fubject to
either. By means of water, many bodies are feparated,
‘which otherwife muft remane mixed : Thus, falts are
wafhed out of athes and other earths with water, and by
evaporation may be reducedto a dry or cryftalline
form. And by the {fame means, oils or refins diffolved
in burning {pirits may be parted. But, water is not
onely an inftrument of parting certain bodies, but alfo
that of uniting others; as may be colleéted from the
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premifes 3 fince it is plane, that by the interpofition
of this fluid, wvarious folutions are performed, and to
the {fame caule ftones, brick, and other earthen ware,
bones, horns, and fhells of animals owe their hard
and firm confiftency, with much of their gravity. In
fine, water is a moft ufeful agent in chemiftry ; for,
without it, the material operations of folution, ex-
traction, cryftallifation, precipitation and humid dif-
tillation can not be performed: Add to this, the
great importance of meafuring heat with an eafe and
exactnefs unknown to the antients, by the means of
water and a thermometer ; by which all the degrees,
between the freefing point, thirty two, and two hun-
dred and twelve, the boiling heat of water, beyond
| which it can not be raifed, arereadily alcertained for
| every purpofe of the curious operator.

| § 149. Having given this general idea of the na-
| ture and properties of common water ; it may not be-
judged improper to enter into a more particular exa-
mination of this fluid, whofe jult ufe and choice is
of fuch great importance in the oeconomy of life.

The trials and choice of fimple water.

§ 150. Having thus given a general view of the
nature and properties of water, it is ealy to conceive
why, and upon what principles, itbecomes {fo univer-
fally ufeful and neceflary in the works of nature and
art.

§ 151. But, as we meet with an almoft infinite va-
riety of water, fromits almoft unbounded diffolving fa-
culty ; it is neceffary to point out the diverfity, whence
it arifes, how it 1s to be diftinguithed, and what kinds
of water are moft fit for the principal purpofes of life,

§ 152. Nature early teaches us to diftinguith wa-

ers by the common teft of our fenfes: 1. We look

upon no water to be pure or fimple, that does not up-
on f{ight appear, pellucid or clear, and colorlefs ; and
the more clear and colorlefs it is, the bett:r we juftly
G pro-
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pronounce it.  Such water upon ftanding lets fall no
{odiment. 2. No water can be thought pure, but
fuch as is perfectly inodorous. 3. No water can be
pure, that is not quite infipid ; though fome infipid
waters are far from pure : moft terrene or petrifying
waters are taftelefs. 4. The pureft water makes the
greateft noife, when poured out of one veflel into
another. 5. The pureft water wets fooneft and moft,
and feels fofteft to the touch. But, though thefe be
the firft trials to be made on water, as the fenfes dif-
fer in moft men, we are not to truft folely to them ;
they onely ferve to guide us to the proper and con-
clufive trials.

§ 153. Various artificers and ruftics have certam
tefls, by which they prove waters fit or unfit for their
feveral purpofes. They commonly diftinguifh them
into hard and foft waters. The hard waters are fuch
as are charged with fome terrene or ftony or meta-
lic matter; fuch as the waters of fome fprings and
moft wells or pumps; the foft are rain, {now, fome
{prings, moit nvers, lakes and ponds. The hard are
unfit for the watering of plants; whereas the light
and foft fertilife the earth, promete vegetation and
nourith all vegetables. Wherefore, prudent garden-
ers, in defect of rain or foft river water, expofe their
hard waters fome time to the air and fun, in order ta
foften them, by promoting a feparation of thofc tex-
rene or other matters, which rendered them hard.
Thele hard waters are unfit for wathing or bleaching,
brewing, baking, or boiling of food, whether ani-
mal or vegetable ; being already fo charged and
clogged with terrene and other foregne matters, that
they can not penetrate, and refolve the connection of,
other bodies, till they be firft freed from the extrancous
impurity. Wherefore, wathers, bleachers, brewers,
bakers, cooks, &c. choofe the fofteft waters for their
purpofes.  The firft commonly know how to foften
hard, when they can not get foft water: For this
purpofe, they infufe the afhes of burned vegetables in

their
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their water, whofe alcaline falt diffolves therein ; by
which, the acid in the water is faturated, which caufes a
{peedy feparation and precipitation of the terrene parts,.
which being, by the acid, fufpended in the water,
obftruted its union with foap and rendered it, as it is
called, hard.

§ 154. Hard waters are the beft for builders and
plafterers; as they coincide with the intention of giv-
ing firmne{s and ftability to the mortar, by adding
more of a fimilar fubftance extremely fine, For want
of a due regard to this, we fee many walls but 1l ce-
mented, and plafter crumbling and mouldering, which
made with hard water, would be as firm and durable
as {tone. We have not a more common complaint,
than the dampnefs of the walls of our houfes, thofe
built in great cities more efpecially, where they are fo
negligent or ignorant of this caution, that we fre=
quently fee them take the waters of fewers and the
common cannals in the ftreets, charged with ordure
and other materials fit for generating nitre, and build
walls with them, which never do, nor can thoroughly
dry. This I take to be one of the caufes of fires be-
ing fo eafily communicated from one houfe to ano-
ther in our capital,

§ 155. For all the other purpofes of life, whether
for dilution or nutrition, for the boiling our foods of
all kinds, efpecially for the refolving of horns or
bones of animals ; for brewing or infufing of any ve-
getables ; for baking the lighteft fermented bread ; for
wathing of all things; for bleaching of linen, the
fofteft water is always the beft, |

§ 156. But, no artificer requires fo great accuracy
in-the choice of water, as the chemift. He ufes it
for clixiviation, folution, precipitation, lotion or ab-
luticn, cryftallifation, diftillation and numberlefs other
operations.  In which, if the water be not pure, that
is, if it contains any thing foregne to his purpofe, he is
liable to endlefs errors and remedilefs deceptions.

§ 157. The waters in the natyral ftate found
moft pure are in the order in which we have fet

G 2 them



84 Of WaTer in general.

them down in the beginning of this work ; to wit,
1. The meteoric or atmefpheric, as dew, rain or
fow, gathered with the given neceflary cautions.
This is to be looked upon as a kind of natural diftil-
lation, whofe purity, like that of arteficial diftillati-
“on, depends upon the medium, through which it
pafles, and the veflels, in which it is received. 2. The
terreftrial ; as the waters of {prings, rivers, &¢. which
being but collections of the firft, differ from them
according to the various bodies, on which they have
layen, or the ftrainers, through which they have paf-
fed.

§ 158. From what has already been offered, re-
lating to the nature and properties of water, the ab-
furdity of imagining any, that falls under our cogni-
~ fance, being perfettly pure and homegene muft moft
evidently appear : For, in the firft place, it is hardly
to be divefted of air, without lofing its fluidity, or
charging it with fome other foregne matter; and if it
imbibes air, it muft take in all, that fuch airis charged
with ; which may be all the bodies of the terreftrial
creation, in different forms and proportions. How-
ever, as bodies muft be divided to an inconceivable
tenuity, to cnable them to be fufpended in that moft
light fluid, air; fuch waters as contain moft air, of
all others are found the lighteft and pureft: For, fuch
waters, as have their interitices filled with grofs,
heavy, faline or other terrene bodies, contain but litthe
air, and are therefore the moft ponderous. Thus, we
find the alcaline ley of tartar, abfurdly called oil, and
the acid of vitroil, as improperly called fo ;  both
being none other than water faturated with different
{alts ; thefe contain little or none air; as do waters
charged with other falts or earths, as the waters of
falt {prings or the fea, and petrifying waters, in pro-
portion, . . | :

'§ 159. Hence, the lighteft waters moft readily
conceive igneous.motion, as well as moft fuddenly
lofe it.  That is, are moft quickly heated and the

_ | fooneft
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fooneft cool and freefe. It is hard to bring ley of
tartar to boil, ftill harder to bring the heavy acid
of vitriol to boil, and in proportion, fuch watcrs, as
are charged with other grofs matters, whether falts or
earths. Thefe alfo, when once heated, moft flowly
cool, and hardly freefe. The truth of the laft obfer-
vation is known to Millers and Fullers in Germany ;.
who are fond of having their machines upon a {pring
or other ftream of fuch waters, as are never known.
to {reefe, though they know not the caufe.  Thele,
I have obferved to be of the petrifying kind. Of
which, the moft remarkable, that I have fcen, are, a
pretty large rivulet near Aken or Aix la Chapelle, on
which there are fome confiderable Fulling-mills, and
a large fpring near Malmendy, whofe waters are turned
to the wheel of a mill, for grinding bark for the tan-
ners, in hard weather, to prevent freefing. _

§ 160. As the left terreftrial water is the lighteft
and the moft readily fet in motion, fo it muft necef-
farily be the moft volatile. Hence, expofed to the
open air, it is moft apt to evaporate, and in diftilla-
tion rifes the fooneft. - .

§ 161. The ligheft water is proved not oncly by
thefe marks, but by ftatical experiments ; for, fome
waters appear lighter or heavier than others upon the
balance. But, to make thefe trials with due accuracy,
it is neceflary to examine the waters to be compared
in the fame degree of temperature, either hot or cold.
For, as water is capable of extreme rarefaltion by
heat, and confiderable condenfation by cold, nothing
can with certainty be determined by hydroftatical ex-
periments, without afcertaining by the thermometer
precifely the degrees of heat or cold of the water, at
the time of making fuch experiments. |

§ 162. As water then is capable of receiving into
it’s pores or the interftices of it’s parts, not onely
much air, but alfo great variety of falts and other ter-
rene bodies, without fenfibly increaling it’s volume ;
fo the water, that contains moft air is always found

G 3 the
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the lighteft ; as that which is moft charged with ter-
reftreity muft be found to contain left air and to ap-
pear ftatically the moft ponderous.

§ 163. Thefe trials may be made various ways,
If for example, two or more glaffes of equal dimen-
fions be filled with different fimple waters, fuch as
rain, {pring, well, river or other waters, all of the
fame degree of heat or cold, and placed under the
large receiver of an air-pump ; the lighteft water will
fhew, and part with its air, fboner and in greater
quantity; than the heavier. And the water, which is
thus found to contain moft air, may be pronounced
the lighteft and beft.

§ 164. This experiment may likewife be made by
~ the common Hydrometer,” which is a machine, that

confifts of a round hollow bulb, to one fide of which,
there is placed a round, fquare or flat index, of three
or four inches long, graduated, and oppofite to it, a
weight, to balance the index, is fixed. This may be
made of metal, ivory or glafs, the later of which, I
think the beft, as 1t wets more freely, and confe-
quently gives lefs refiftance in pafling through the water,
than any polithed metal, bone or wood ; and the weight,
or balance of quickfilver. 'When this machine is
thrown into any liquor, the heavier part of it moft
inclines to preponderate.  This being the balance, the
index is kept upright, and the bulb finks deeper, or
rifes higher, in proportion to the levity or gravity of
the liquor.  And the degree may be noted on the in-
dex. The water or other liquor, in which this finks
the lowelt, is the lighteft, and fo on the contrary.
But, to compare any two liquors together, care is to
be taken, that they be cold or hot in the fame de-
gree ; otherwife, the trials will be liable to great in-
certainty for the reafons before made obvious. That
watcr, in which this machine finks loweft in the
great=lt cold above freefing, is the lighteft and beft.

§ 165. Waters may alfo be compared with fuffi-
eient exaltnels by a common, juft pair of feales:

Thus

a
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Thus; Let a ftrong glafs phial be made, to contain
about two ounces, with a fmall mouth, to which a
ftopple is exactly adapted by grinding. Let this phial
be filled by immerfion in any water to be tried ; then
prefling in the ftopple, as far as it can go, without
violence, let it be quickly dried on the outfide, and
exactly weighed., This will fenfibly fhew the diTer-
ence between any two or more Waters, of the fame
temperature, compared.  That, which 1s found to
weigh the left, is the beft, becaufe the lighteft, con-
fequently, the moft pure, water.

§ 166. The meteoric waters may alfo be compared
to the terreftrial in any particular place or feafon by
the following experiment ;

§ 167. Let any quantity of pure dry alcaline falr,
one pound for inftance, be taken and equally divided
into two parts. Let the one be diffolved, by expoling
it to the open air, and abforbing the humidity there-
of, where it may be left fubject to receive dult or
other foulnefs, Let the increafe be marked by mea-
fure and weight. Let it then be evaporated to a dry-
nefs, and let the procefs of thus diffolving and eva-
porating be repeted feveral tunes. Then, let the falt,
well dried, as at firft, be exaltly weighed, and the -
creafe, if any, be marked.

§ 168. Let the other portion of falt be diffolved
in a fufficient quantity of any watcr to be compared
to the meteoric, noting the quantity with exaltnefs,
that the proportion of this water to that abforbed from
the atmofphere, be with due accuracy afcertained. Let
this folution like the former be carefully evaporated
to a drynefs, aud the procefs of folution and evapora-
tion be repeted in this, as in that, and zt laft, the falt
dricd, as at the firft. Then, let it be weighed and its 1n-
creafe accurately noted. Whatever either has increafed
in weight, it muft have gained it from the water, 1n
which it was diffolved ; if the experiments were per-
formed with care and cleanlinefs. ~And upon compa-
rifon the different purity or impurity of the folvent,

G 4 with



88 Of WaTer in general.

with its proportions, will be exaétly known. The pot-
tion of falt, which received the greateft increafe, or
otherwife fuflered the greateft change, denominates
the moft impure water, |

§ 169. By this means alfo any two terreftrial wa-
ters may be compared.

§ 170. This may be a more certain method of de-
termining the quantity of folid contents diffolved in
any water, than fimple evaporation by itfelf, * For,
many particles of terrene matter may be fufpended,
fo united with the water, as to fly off with it in va-
Eor; whofe conneétion with that fluid may be fo

roken, by the interpofition of this falt, that they

may be more eafily feparated ; fo that the water may
be purely exhaled and leave its earthy companion,
as well as fome portion of its acid, mixed with the
alcaline falt, '

§ 171. The chemic art has, as yet, found out no
means, by which terrene bodies may be diffolved and
fufpended in water, but by theinterpofition of falts,
and thefe chiefly acid. It is true, Becuzer tells
us of a volatle mineral fpirit, that bears no mark
of acidity, but is purely infipid ; which neverthelefs,
is found capable of diffolving, not onely earths, but
‘metals. This our learned author difcovered in blew
clay. And, from thence, fays, hewas able to extract
it by diftillation : For, he informs us, that it tran-
{cends the helm with the flighteft heat, and in an ad-
vanced degree, may be diftinguithed from the water
contained in the clay, by its diftilling in little ftriac or
venes, like vinous fpirits, along the infide of glafs
diftilling vefiels.

§ 172. If the exiftence of this {pirit were once fair-
ly proved, we might eafily account for the almoft in-
finite impregnations of water with metallic and other
earthy bodies, which daily occur to us. We might
alfo cenceive, whence the extraordinary medicinal vir-
tues afcribed to certain newly difcovered fprings of
infipid water, which in time are found quite effete and

ufe-
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ufelefs, might arife. But, why this {pirit, whofe
exiftence and power, I do not pretend to queftion,
thould be diveited of the acid charaer entirely, is
the doubt, in which I hefitate.  That it is extremely
volatile, I agree ; for, we often fee it fly off in the
boiling and lcave the water milky, with the precipi-
tating earth, which it had before fufpended. Yea, fly
oft upon ftanding in the open air, fo as to let go the
earth and leave the water, which it had before ren-
dered terrene and hard, fimple and foft, And, that it
can not be well colle@ed without fuch a quantity of
{irdBle water to dilyte it, as muft render it infipid, 1
can, without much difficulty, conceive. But, that it
is no more, than the univerfal acid, more pure and
exalted, than we commonly extra@t it from other mi-
nerals or metallics, T am induced to believe, fromthe
following, among other, confiderations

§ 173. The moft infipid terreftrial waters to be met
with, that contain any terrene or metzallic matters,
part with them upon the addition of fixed alcaline
falts ; which, by the rules of chemiftry and natural
}ahilt}fuphy, is thus explaned ; The terrene or metal-
ic body in the water, was diffolved and fufpended
| therein, by the interpofition of a body, that had a
ftrong attraction with thefe fubftances; thofe, that
have the ftrongeft attraction, we know of, with fuch
fubftances, are the feveral kinds of acids; all thefe,
in different proportions, modifications and manners,
| difiolve all metals, metallics and other terrene mat-
| ters. When then, an alcaline falt is thrown into fuch
a folution, or a water, with any fuch matter thus im-
pregnated, the effe& is a breach of the former com-
bination and the production of a new one; which is
accounted for in this manner, by our modern fyftems
of Chemifiry and Philofophy :——The mutual atrrac-
tion, which is judged to arife from the fimilarity or
affinity of bodies, betwixt the acid and the earthy bodies
caufed a diffolution and union of them. This union
1s broken upon the adding a third body, which has a
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ftronger attraétion to one or other of the diffolved
bodies, than they had to each other.  This i1s the al-
caline falt, which has the moft powerful attrattion to
all acids. As foon then, as it is thrown into any wa-
ter, I have yet feen or heard of, which is impregnated
with any terrene matter, {o foon, the mixture grows
turbid and lets fall a fubtil powder, by the chemiils
called, a precipitate, or magiftery. The evident caufe
of which 1s the more powerful attraction between the
alcali and acid, than between the terrene body and
the acid ; whence, 2 new combination arifes, a neuter
falt, from the union of the acid and alcali, a mixture
no longer capable of diffolving or fufpending metals,
metalics or mere terrene’ bodies; whence, all fuch,
from their {pecific gravity, preponderate and precipi-
tate.
§ 174. Upon this é:»rinciple it is, that we difcover
a great variety of bodies in waters merely by the ad-
dition of other bodies ; and at laft, determine the na-
ture of the acid, in which the firft and all the fuc-
ceding bodies were diflolved.
§ 175. The order of this attraétive power, asitis
demonftrated in Chemiftry, is as follows ; ‘3
'§ 176. 1. All metallic bodies diffolved in acids,
the mineral acids efpecially, are precipitated, firft, by
all the abforbent earths ; fuch as lime, chalk, crabs
eyes, &c.  When the folution is faturated with thefe
earths, it then bears no relation to the metallic fub-
{tances; they are precipitated, and the liquor is charg-
ed onely with thefe earths. Then, fecondly, thefe
earths are all precipitated by volatile alcalies ; fuch as
falt or fpirit of bloed, urine, hart’s horn, or any ani- =
mal body. And then the refult is a terrene magiftery
at bottom, and the liquor is charged no more witﬁ
earth, but with a kind of falt ammoniac ; thatis, a
volatile alcali faturated with a mineral acid; if it be |
the acid of fea falt, it will be true falt ammoniac; if
the acid of nitre, a falt partaking of the nature of falt
ammoniac and common nitre; 1f the acid of vitriol, *
or 3§
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or the univerfal acid, the fal ammoniacum {ecretum
of Glauber. Thirdly, The connection of any of thefe
is broken, by adding what has ftill a ftronger attrac-
tion with any of thefe acids, than the volatile alcali
had. Thisis found to be a fixed alcali ; upon the mix-
ture of which with the former folution, an union a-
rifes between it and the acid; whereby, the volatile
alcali being fet at liberty, by its volatility, makes its
efcape in the open air. The refult of which is ano-
ther kind of neuter falt, differing according to the
nature of the acid, as the ammoniacal falts were found
in the laft preceding obfervation. Thus, for example,
an union of a fixed alcali with the marine acid, pro-
duces a fale, like fea falc; with acid of nitre, {alt pe-
tre, or common nitre is regenerated ; with the vitrio-
lic acid, arcanum duplicatum or tartar vitriolate 1s
produced. The moft powerful attration then in thefe
fubftances lyes between the acid and the fixed alcali,
the fecond between the acid and the volatile alcali,
and fo of the reft.

§ 177. 2. But, to be more particular; We have
already fayed, that the metals, as well as earths, are
foluble in the mineral acids, which is fuppofed to be
caufed by attraétion ; of which there are different de-
grees between the different metals and acids, as de-
termined by chemical experiments; the knowledge of
which tends greatly to facilitate our examinations of
water and to give us clear conceptions of the com-
pofitions, as well as decompolfitions, that are dail
produced by nature and art in this way., As for Ex-
ample

§ 178. 3. The more noble metals, as gold and
filver are lefs attrated by the feveral acids capable
of diffolving them, than the bafer metals ; thefe are
lefs attrated than the abforbent earths ; thefe earths,
lefs than the wvolatile alcalies, and the volatile ftill lefs
than the fixed ; fo that thefe precipitate each other in
the following order ; — filver diffolves in the acid of
nitre, commonly called the fpirit of nitre, vulgarly

ﬂq:l.}ﬂ



92 Of WATER in general.

aqua fortis ; fo do mercury or quickfilver, lead, cop-
per, iron, zinc; abforbent earths, and volatile and
fixed alcalies. If then to the {olution of filver, di-
luted wirh diftilled water, you add quickfilver, the fil-
ver will be precipitated and the quickfilver diffelved.
If more quickfilver be added, than the folvent is capa-
ble of dificlving, then a fhrub-like concretion of cry-
ftals, called Arbor Dianae, or Philofophorum, Dia-
na’s or the Philofopher’s tree, is produced. If to the
folution of quickfilver, you add plated or granulated
lead, the quickfilver will be precipitated and the lead
difiolved ; If to this folution of lead, thin plates, wire
or filings of copper be added, the lead will fall to the
bottom in form of a white powder, and the copper
will difiolve and give a {ky blew tincture to the Ejlu- ..
tion ; if to this folution, clean, fine wire or filings of
iron be 1immerged, the acid will attack the iron, and
quit and let fall the copper in its proper form ; If to
this folution of iron, granulated or filed zinc or {pelter
be added, thiswill be diffolved, and that precipitated ;
If to this folution, an abforbent earth be added, the
folvent will quit the metalic and diffclve the terrene
body ; this terrene folution, will be precipitated, upon
the addition of a volatile alcali ; this wvolatile alcali
will be fet at liberty, and fly off in its original thape
and form, upon the addition of a fixed alcali, ‘and the
acid of nitre thus recovering its alcaline bafe is again
by evaporation reftored to its priftine form and qua-
lity ; common nitre or falt-petre. ‘The attraction
then ftands in an inverted order to that which we have
fet down for thefe precipitations or decompofitions.
Thus, the ftrongeft attraction is between the mineral
acid and the fixed alcali; the next, between the acid
and the volatile alcali; the third, between the acid and
the abforbent earth ; the fourth, between the acid and.
the zinc 3 the fiveth, to the iron; and fo to the reft.
§ 179. The like order holds good in the attraétion
between the vitriolic acid and thefe bodies; and as

this is the moft common acid, and that, in which we
find
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find moft metals and metallic fubftances diffolved in
the bowels of the earth, as well as ftones and earths
themfelves, T fhall fet it down and fhew the refult
of the various impregnations and decompofitions with
it produced.

§ 180. To this acid, we owe a great variety of
compofitions and combinations of bodies in nature, as
well as byart, The fubftance, with which it has the
ftrongeft affinity known, is the inflammable principle
of bodies, that, to which vegetable and animal bodies
owe their oily or combuftible quality, and to which
metals are indebted for their luftre, duétility, mallea-
bility, &¢c. For, without it, they are all but calces, as
the chemifts call them, incoherent earths; as by re-
ftoring it, they regain their fufibility, {plendor, duc-
tility, malleability, &c. When thefe two principles,
the univerfal acid and the Phlogifton, in an highly fub-
tilifed ftate, are brought into contact, they moft pow-
erfully, artract each other and form that concrete,
called fulphur or brimftone. Here, is its ftrongeft
| and firft attraction.

| § 181. The fecond, is with fixed alcalies; with
the mineral fixed alcali, the bafis of fea falt, it forms
that concrete, called Glauber’s falt, from the inven-
ter’s name * ; with the vegetable fixed alcalies, this
acid forms tartar vitriolate, arcanum duplicatum, or
fal polychreft ; for, they are all one, when rightly pre-
pared and perfeétly purified. :

§ 182. The third, is with volatile alcalies; with
which it forms a kind of fal ammoniac, firft defcribed
‘by Glauber and taking his name.

§ 183. The fourth is with earths, fome kinds of
which it holds intimately diffolved in the form of a

* This falt is common in many waters ; there is no purging wa-
ter without it, in one form or other: It pafles with many, if not
with moft, of our writers, for nitre, from the refemblance of form.
FEven the great Dr. Lister took it for nitre; but, well oblerving
the difference, gave it a diltinguifhing epithet, though of no fignih-
cation ; he called it, Nitrum calcarium, w which he iz followed by

many.
falt,
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falt, as alum 5 whileft with thofe, called abforbent
efpecially, when diluted in a fufficient quantity of wa-
ter, it forms another concrete ; which, while diluted, it
fufpends ; otherwife, it lets fall that fubftance, which
15 called Sclenites, Aphrofelenus, and by fome, Sal
Selenites, from its refemblance to a falt in every thing,
but folubility, after it is once formed. To this com-
bination, it is more than probable, Gypfum or Plafter
of Paris, Talc, Mufcovy glafs, Spar, &¢c. owe their
origine.  Many waters are charged with felenite 4 as
thofe of Pyrmont, Spa, &7¢. and others, with different
other ftoney or earthy matters, as all the petrifying and
other hard waters. To this quality, the obftructing
and fouling of the glands, particularly that, called
the Thyroide, which brings on the fwelling under the
chops, called Bronchocele, fo common at the feet of
the Alpes and other meuntanes in Switzerland ; where
the waters of the aquedu&t of Arcucille are much
drank, in Paris; among thofe, who drink much of
the wells in Rheims, or of the Pouhon, at Spa; as 1
all the common people do, to whom it ferves for or-
dinary beverage. ‘

§ 184. The fiveth degree of attrattive power of
the univerfal acid is with iron. Hence, the aptnefs -
of this.metal to corrode or ruft in the open air, by
attracting this acid. Hence, the flatey concretions
found about mines, thofe of coal particularly, which
expofed to the air, moulder into duft, which taftes, |
~ auftere, fubacid or vitriolic, containing iron; which, _
with this acid, forms vitriol of iron, green copperofe.
From an union of this acid with iron and the inflam-

* ~ mable principle, phlogifton, that concrete called, by

the greeks wugirns, Pyrites, that is, the Fire-ftone;
either becaufe it {trikes fire by percuffion, likea flint; or
becaufe, expofed to the air in heaps, it conceives fire
and burns.  This confifts of fulphur and iron, with
abundance of the acid, as appears by chemical ana-
Iyfis. The concentrated acid of vitriol attrads the
humidity of the air; by which, fuch an agitation,

fuch
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fuch an attrition of the parts is excited, as produces heat,
and in this concrete, kindles the inflammable principle
into actual fire. Hence, the Pyrite becomes the
chief, if not the fole, caufe of fubterrancan heat and
fire ; by its means, fome waters are heated, others
impregnated onely, and others impregnated and heat-
ed; As fhall be {poken to more at large, in treating
of the mineral waters.

§ 185. The fixth degree of attraction is with cop-
per. This metal is {oluble by all the falts. Itisfo, by
this acid, and with it forms the natural Aerugo, or ver-
digrife, found in the mines, as alfo blew vitriol and other
fimilar concretes. Many waters are ftrongly charged
with copper by means of thisacid ; Asin divers mines
in Hungary, Germany, and in one in Ireland, from
whence the copper is feparated by means of iron.

§ 186. Its laft and remoteft degrees of artration
are with the noble metals ; but, as it does not diffolve
them, without fome particular management of art,
which is not found in nature, it is foregne to our pur-
pofe to do more than glance at them in this place.

§ 187. Here, we have fhewn what bodies are moft
likely to be diffolved in water, by means of this acid,
and how. Now, to thew partly how they may be
difcovered, or feparated, and partly to prove and il-
luftrate our rule, let us invert the order, and fee the
refult.

§ :88. Let us begin with one of the pure or per-
fect metals. If filver be diffolved in the acid of ni-
tre, it-may be precipitated, with the acid of falt,
in the form of a magiftery, which when fufed and
cooled, becomes an horney fubftance, called Luna
cornua. It may, in like manner and form, be precipi-
tated, by the vitriolic acid. If to the magiftery, thus
precipitated, a fufficient quantity of this acid be add-
ed, it will be rediffolved in it. So fhall a folution of
filver in the acid of vitriol be obtained. *

§ 189. If, in this or the former folution, thin plates,
wire, or filings of copper be immerged, the filver will be

* S1amuL devitriol. eloz.

pre-
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precipitated, in bright, white granules, in proportion,
as the copper is attacked by the acid, and takes its
place.  This givs afolution of copper, and yicids blew
vitriol by cryftalifation, when rhe vitriolic acid is ufed,

§ 190. If to this folution of copper, wire, thin.
plates, or filings of iron be added, that moft foluble
metal will be forfaken by the acid, which engages and
diffolves the iron. Thus, copper may be extracted in
its pure, natural form, from any waters impregnated
with it.  This has been imagined a tranfmutation ;
becaufe copper is found, not onely in the place of the
iron, but it the folution of copper be duly diluted,
the concretion of copper, will be found of the precife
form and make of the piece of iron, whofe place it
took. - This is but a miftaken notion, like many
others, that prevale, for want of a competent know-
ledge in chemiftry; For, this is no more, than a pre-
cipitation of copper, and a folution of iron, upon the
principles layed down. The proof of which appears
by evaporating the folution of iron, whence the cop-
per was precipitated : For, by this means, the iron
will be found in the formof copperofe, if the firft fo-
lution was made in the vitriolic acid :—An ufeful hing
for the Irith copper miners, who throw away their
water thus charged with iron, as they till lately did
thoie impregnated with copper.

§ 191. If, to this folution of iron, granulated zine
be added, the acid will quit the iron, and diffolve the
zinc; which folution, if made by the vitriolic acid,
will give white, as the preceding gave green, vitriol
or copperofe. _

§ 192. If to this folution, well diluted, abforbent
earths be added, the zinc will be forfaken by the acid,
which encounters and diffolves the earth ; but, if the
vitriolic acid be ufed, and it be not well diluted, a fe-

lenite will at the fame time be formed, and precipitate

alfo. This will be an hard, and petrifying water.

§ 193. If to this folution of any abforbent earth,
or fuch like charged and hard water, any volatile al
cal be added, a milky opacity enfues, and the ter-

2 rene
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rene parts are foon after precipitated, leaving the wa-
ter impregnated with Glauber’s fccret falt ammoniac ;
which may be extracted by cryftallifation.

§ 194. If to thisammoniacal folution, a fixed al-
cali from the mineral kingdom be added, the volatile
alcali will be fet at liberty, by the union of the acid
with the fixed alcali, to which it has the {trongeft at-
traction ; the refult of which union is the expulfion
of the volatile alcali, and the produétion of Glauber’s
falt, the Nitrum calcarium of LisTer and others.

§ 195. If to this folution of this neutral falt, orto
a folution of Epfom or Glauber’s falt, a fixed vege-
table alcali be added, the mineral alcali will be prea-
pitated inthe form of a white magiftery, the magne-
fia alba of the fhops, from the ftronger attraction of
this acid to the vegetable, than to the mineral, fixe
alcali. This liquor then freed from the magnefia al-
ba, contains a neuter falt of an other kind, which it
yields'upon evaporation in cryftals ; Tartar vitriolate,
arcanum duplicatum, or fal polychreft. This thews
the manner of producing thefe like compofitions, the
degrees of attraction or affinity, thefe different
fubftances bear to each other. And nothing can con-
tribute more to a true knowledge of the nature of all
forts of water, than being perfeétly acquainted with
thefe rules. But, though it may, in fome fort, be

thought foregne to our purpofe, at firft fight;; I muft
_ procede to prove my firft pofition with regard to the
attraction of the'acid and the phlogiftic principle.

§ 196. The laft mentioned neuter falt appears to
confift of a vegetable alcaline bafe and the vitriohc
acid ; as the laft but one appears compofed of the
fame acid, with the mineral fixed alczli to its bafe.
Now, if to either of thefe, a fubftance be added,
which has a ftronger attra&tion with either the alcalior
acid, than they have to each other, a decompofition
or difunion of this concrete, and a third fubftance,
differing from both, will be produced. This is done
by fufing Glauber’s falt by itfelf, or tartar vitriolate,

H . which
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which is not by itfelf fufible, with the addition of a lit-
tle fixed alcali: If to cither of thefe infufion, beadd-
ed any vegetable or animal body, burned in a clofe
veflel, or fo as the air had none accefs, fuch as char-
coal or ivory black, and then fufed together clofe co-
vered for a while ; the univerfal acid will quit the al-
caline bafe to attra& and unite with the phlogifton,
with which it conftitutes another kind of body, which
is fulphur: For, 'by pouring water upon the black or
dark brown mafs, which is the refult of this mixture
and fufion of thefe neuter falts, with bodies replete
with the pure inflammable principle, as charcoal, &c.
a folution of fulphur, by the means of the alcaline
falt, which alone could render it foluble in water, 1s
produced. Thus, water may be impregnated with
fulphur ; not otherwife : For, water can not be actu-
ally, or fubftantially, charged with fulphur, without
the interpofition of an alcali. Hence, the abfurdity
of thofe, who contend for the exiftence or folution of =
fulphur, where no falt or a neuter falt onely, not an
alcaline one, is found in the waters; or what is ftill
more inconfiftent, who look for fulphur in thofe wa-
ters, in which an heavy acid predominates, muft ap-
pear ; as it muft alfo from the following confiderations,
which, at the fame time, prove fulphur generated by
the above union of the acid and phlogifton. ]
§ 197. 1. The above mafs fmells ftrong of ful- °
phur, though each ingredient before mixture, was
fcentlefs. | ,
§ 198. 2. It grows moift and partly flows in the
air, and diffolves alfo in water, to which it givesa ©
yellow color, ftrong f{mell, and bitter tafte, and the
quality of tinging filver firft yellow, and then of all §
the colors. -
§ 199. 3. If to this{olution, purified by ftraining, =
as much of any acid be added, as may faturate the &
alcaline falt, now in fome degree fet at hberty, by the =
vitriolic acid’s quitting it, to unite with the phlogif- =
ton; If, Ifay, to a pure folution of this mafs in wa-
‘I:;I‘, g
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ter, any acid be added, it will faturate or neutrate the
alcali, and in proportion, as it produces this effect,
it renders the liquor incapable of diffolving fulphur,
or of keeping it fufpended when diffolved ; whence,
it precipitates in form of a white powder, called
magiftery, milk, or precipitate of fulphur. This
precipitate dried and fufed gives common brimftone.
Sulphur is foluble in no fluid but cil, without the in-
terpofition of an alcali.  The later being fufed with
fulphur, gives a fubftance analogous to this, called
hepar fulphuris, liver of fulphur, from its liver co-
lor. This is foluble in water, fo is crude fulphur in
lime water or any alcaline ley ; and this is the onely
method known, by which fulphur is fubftantially dif-
folved in water. And this folution is deftroyed and
iI:jhc fulphur precipitated by acids of all kinds, as a-
ove. -

§ 200. From whence* we may, as truly, as rea-
fonably, conclude, that fulphur is generated by the
means mentioned ; that, in t. i; manner, it is render-
ed, from infoluble, foluble in water ; that by acids,
it is precipitated, and confequently can not {ubfift in
a ftate of folution in any water, that is not charged
with an alcali, much lefs in a neuter water, and left
of all, where any acid predominates, In what man-
ner fulphur is contained and found in the waters of
Achen or Aix la Chapelle, and why there 1s, and can
be, none in thofe of Bath, contrary to the received
opinions, fhall be explaned in treating of thefc waters
apart. But, let this be here eftablifhed as an axiom,
that fulphuris not by itfelf foluble in water, and can
be diffolved therein by none other means known, than
thofe of alcaline falts or earths ; whence, it becomes
precipitated, when thus diffolved, by every thing,
that tends to neutrate the alcali; efpecially, by the
predominancy of acidity of any kind.

* § 196, 197, 198, 199.
H 2 § 201.
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§ 201. Water, by the means of acids, may be, as
we often find it, impregnated with an extreme variety
of mineral bodies ; as divers metals, metallics, ftones,
earths, &c. in different manners and proportions ;
without imparting any thing remarkable to the fenfes.
Then, it pafies for fimple, pure water ; but, the de-
ception is difcoverable by the rules here layed down,
Thus, all bodies diffolved in water, by means of
an acid, may be precipitated and difcovered by alca-
lies; whileft, on the contrary, fuch bodies, as are
diffolved in water, by the interpofition of alcalies, are
precipitated and determined by acids.

§ 202. Various foffil bodies diffolved in acids
may be precipitated by other acids. Thus filver, -
though it may, by different artifices, be diffelved, in
fome proportion, in the acids of vitriol and fea falt
yet, either of thefe acids dropped into a folution of fil-
ver, inits proper folvent, the acid of nitre, will caufe
a precipitation of the metal in white clouds, which fet-
tle in a grumous fediment. Hence, this folution of
filver is ufed in the trial of waters: For, if dropped
into any pure water, it makes no change, as bet%re:
obferved *; but, in water charged with the vitriolic
acid, or that of falt, or falt in fubftance, a blewith
cloud and white precipitate is inftantly preduced.

§ 203. The fame Eulds true of quickfilver alfo; -
which diffolves difficultly in the faline and vitriolic a-
cids, but readily in that of nitre: -Yet, a folution of
it, in the laft acid, is precipitated by fea falt, and its |
acid, as well as by the various other fubftances fet
down in the preceding rules. Whence, it is ufed ir
the trial of waters for the fame purpofe, as filver. §

§ 204. Lead diffolved in the acid of nitre, orin 3
diftilled vinegar, is precipitated by waters, charged =
with thefe acids, aswell as with abforbents and alcalies.
Whence, fuch folutions, the latter efpecially, are ufed =
to the like purpofes with the preceding. Thefe + may

® 5158 3. + § zoz, 203, 204 3
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be confidered as exceptions to the ordinary notions of
the attractions of folvents and folvends : For, though
quickfilver, filver, lead, regulus of antimony and tin
do not fo powerfully attract the acid of falt, when each
are in the aggregate ftate, as to effect a complete folu-
tion ; yet, any of thefe, being firft divided or diffolv-
ed by any other folvent, inftantly attrats and is attract-
ed by the acid of falt, from which it is not to be fepa-
rated by any other acid ; whence, the attrattion may
here be deemed the greateft. Thus, quickfilver dif-
folved in any other acid, upon the interpofition of fea
falt, quits the firft folvent, unites and fublimes with
the acid of fea falt ; and filver and lead, diffolved in
other acids, are precipitated by this of fea falt; yet,
not {o as to become perfect magifteries ; they confti-
tute the horn-like, fufible, and wvolatile fubftances,
called Luna cornua, or Saturnum cornuum.

§ 205. From the foregoing rules and obfervations,
ufeful methods of examining waters may be collected.
Suppofe, for example, we take any water, whofe pu-
rity we would prove, or whofe compofition we would
explore ; after comparing it by the balance, hydrome-
ter, pneumatic machine or air pump, by the folution
of alcaline falts in air and water, &c. to the pureft
water, that can be procured, as before direted® ; let
us procede to further experiments, upon the princi-
ples of folution and precipitation before layed down,
taking in fome from the art of dying, with which, as
the fimpleft, we may properly begin. The effects of
the various dying matters, ufed for thefe purpofes,
are to be determined by experiments, firft in fimple wa-
ter, then inthofe, that are varioufly impregnated with
acids, with metallics or minerals, with abforbents,
alcalies, &c. noting the difference, and examining the
caufes, as well as effeéts.

§ 206. 1. Chemical experiments teach us, that all
the blew flowers of vegetables, or their coloring juices,

*'§.q2, 01, 1. & feq;
s g are
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are not changed, further than by dilution, upon mix-
tcure with pure water ; whereas, with acids, they are
changed to a red, "and with alcalies and abforbents,
to a green color. -

§ 207. To this general rule, however, fome ex-
ceptions ftand ; fome acids charged with certain ab-
forbents, as the vitriolic acid, with that earth, that
produces alum, with certain metals and metalics, as
iron, lead in diftilled vinegar, not in the acid of ni-
tre, change them intoa green. Whercfore, the fore-
going experiments of changing the juice or infufion
of blew flowers green, are not to be relied on, before
they are confirmed by other collateral proofs.

§ 208, If, forexample, any water turns green, up-
- on mixture with firup of violets, we are not to con-
clude this change wrought by an alcali, until we have
tried a portion of the water with an alcali: For, if
it was an alcali, that caufed the green color, adding
an alcali to the water will work no change in it,
Whereas, it will otherwife caufe a commotion or pre-
cipitation of the terrene or metallic matter, which was
the true caufe, :

§ 209. 2. This ambiguity is partly cleared up by
the juice of tournfol, or paper died blew with it.
The color of this is turned to a pale red, by acids,
but preferved, heightened, or reftored by alcalies.
Hence, we conclude, water that makes no change in
firup of violets is neither acid nor alcaline ; that, which
turns red with firup of violets, or tournfol, contains
an acid 3 that which turns the firup green, and exalts
the color of the tournfol, or changes or reftores it,
from red to blew, is impregnated with an alcali.

§ 210. 3. Red rofes dried, yield in pure water a
pale red or Burgundy wine-color. This is highly ex-
alted by acids, efpecially the mineral acids, in certain
proportions ; particularly by the acid of witriol.
Whereas, it turns to a pale yellow or gofling green
with alcalies, and with folutions of iron, a compound
color of a blewith tincture with a yellow, a kind of a

dark
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dark olive color, is produced. To this clafs may be
added the juices or firups of red flowers, fuch as red
poppies, cloves, &c. the juices of red cabbage, red
or bloody dock, red betes, and the like, which are
not altered or exalted in color by acids, but changed
to a green by abforbent earths and alcalies.

§ 211. 4. Rubarb in pure water gives a bright yel-
low tincture ; which acids render rather more pale 3
but alcalies tinge to a high red ; whereas, folutions of
iron produce much the fame color with this infufion,
as witch that of rofes.

§ 212. 5. Campechy dying wood, or logwood,
gives a bright red or deep Burgundy wine-color to
pure water, This is heightened to a deep crimfon by
alcalies ; to a deep purple, with blew vitriol ; to a
deep mazarine blew, with green vitriol ; all which co-
 lours are deftroyed by acids: The bright red is redu-
ced to fomewhat of a tawny.

213. 6. Cochinelle is an infect, with which, by the
means of the acid of nitre and tin, the modern fcarlet
dye is produced, and from which the beautiful {carlet
pigment, called carmine, is made. The judicious
dyers choofe the water fitteft for their purpofe, by
this drug. In pure water it yields an high red tend-
ing to the crimfon hue. This is heightened by alca-
Jies 3 but brought to the fcarlet hue by acids, and if
they contain metalics or abforbent earths, the color-
ing matter is precipitated.

§ 214. 7. Oak bark, leaves, juice, or excrefcences,
and all the aftringent vegerables, give but their native
coloring matter in pure water. Alcalies render fuch
infufions turbid, by caufing a kind of precipitation of
the abforbent, oraftringent, terrene fubftance of fuch
vegetables diffolved in the water 5 which it likewife
tinges of fome fhades of green, upon ftanding.
Acids, on the contrary, reftrain the tinge, except in
red flowers, and in fome, precipitate or deflroy it.
The folutions of iron, invitriols, &c. fuffer that kind
of precipitation by this very fubtil, ftyptic earth, which
: s e produces
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produces a blew, or as the tincture and folution are
{tronger, is heightened to the extremity of blew, which
is black ; what we call ink. Wherever any fhade of
this coloris produced by the infufing any aftringent ve-
getable in any water, we pronounce it chalybeate, or
ferrugineous, a fteel or iron water, and fo procede to
further trials upon that head.  This color is totally de- -
ftroyed by reftoring both the precipitating coloring
matters, the aftringent vegetable earth and the iron,
to a ftate of folution, by the means of any acid. And,
upon deltroying or faturating this acid, with an alcali,
t[Ee black color is again reftored ; not quite fo perfect,
becaufe more compound ; being an other different
precipitation of the iron, caufed by the alcali.

§ 215. 8. Alcaline falts, volatile and fixed, ina con-
crete or liquid ftate, make no alteration, fuffer onely
folution and mixture, in our pure water. But, mn wa-
ters, charged onely with acids, an ebullition and con-
traft, with the dry falts efpecially, will arife 3 in wa-
ters, by means of acids charged with any foffil body,
a precipitation, which examined fhews the nature of
the matter precipitated, and a neuter falt, which de-
monftrates the properties of the acid, are produced.

§ 216. 9. If the water contains copper, the vola-
tile alcalies, as foon as they have faturated the acid,
that held it diffolved, will feife and ditlolve it, and
produce a beautiful faphirine color.

§ 217. 10. Soaps ferve to prove the purity and
quality of the water.*  Soaps readily, equally diffolve
in pure water; in hard, or highly charged waters,
flowly, difficultly ; and foon after feparate into gru-
mous coagulations, the acid in the waters more ftrong-
ly attratting the alcali, than the o1l did in the foap;
~whence, the foap is decompofed ; that is, the alcali
quits the fat or oil in the foap, to unite with the acid
in the water, with which, after feparating and preci-
pitating the terrene matters, it forms a falr, as before

) * .8 0%,
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explaned,* according to the nature of the acid. For
thefe experiments, 1 choofe a folution of foap made
in brandy, which mixes with the water, without that
commotion occafioned by fire or agitation, which ma
otherwife be neceflary, and which might greatly alter
the nature of the water before the foap could be dif-
folved in the common manner of making a lather,

§ 218. 11. Some ufe, what they improperly call
oleum calcis, oil of lime, to try waters, Thisis a fo-
lution of lime or chalk in the acid of fea falt, which
is the mother or bittern. It may alfo be made with
the acid of nitre. But, we meet with very few waters,
in which this will caufe any change by the preceding
rules: We may obferve, it will itfelf be decompofed
and precipitated by alcalies; as it will precipitate me-
tals, in fome ftrong folutions. It is likewife precipitated
in a faline form, that of the felenite, by the vitriolic acid.

§ 129. 12. If we find by the preceding trials,T
| room toapprehend a water contains any thing alcaline,
we try it with acids, which by an ebullition with it,
'Frc:-ve our apprehenfions juft, and teach us to judge

rom the falt produced by the faturation, what alca-
line fubftance it contains.| For thefe trials, we begin
with the milder vegetable acids, either fimple, as
juice of oranges, lemons, &c. or fermented, as vi-
negar, &c. and that either fimple, or diftilled. From
thefe, we gradually procede to the ftronger, the mine-
ral acids, thofe of falt, nitre, and vitriol. If we find
the milder acids caufe an ebullition, we may conclude,
the ftronger muft. Thefe are the fitteft to determine
the nature of the falt in the water ; becaufe, the ef-
fe€t of their combinations with alcaline falts are beft
known, and eafieft demonftrated. Though the falt
produced by the union of fixed alcalies with vinegar
is known by its foliated form, whence called whimfi-
cally Terra foliata tartari, the Foliated earth of tartar ;

* § 176, 181, + § 206. 1. 209. z.
u i |;}'ﬁ: I-gli

n



106 Of WATER in peneral.

in our fhops, as inexpreflively, fal diureticus, the diu-
retic falt; as alfo by its fufibility, volatility, and apt-
nefs to liquefy in the open air; qualities, which diftin-
guifh it from moft other neuter falts, but are found
1n an inferior degree in that prepared with the mineral,
to that prepared with the vegetable, fixed alcali. In
like manner, the falt produced by faturating an alca-
line water, with a folution of tartar, would be known
by its folubility and the figure of its cryftals, if it
bore any analogy to tartarus tartarifatus or folubilis 5
a falt fo called, compofed of afixed alcali faturated
with the creme or cryftals of tartar,

§ 220. 13. A folution of alum in fimple water is
ufeful in the examination of other waters, Alum con-
fifts of a peculiar abforbent earth diffolved in the uni-
verfal or vitriolic acid. This added to pure water,
fulfers no change, but folution. But, if the water
contains any thing, that has a ftronger actraction * to
either of the conftituent parts of alum, than they have
to each other, a difunion of thefe parts will be occa-
fioned and a new combination produced; each of
which examined apart gives us intimations of the com-
pofition of the water. As for example ; If a folu-
tion of alum, upon dropping into water caufes white
clouds and a precipitation, the inftilling of the folu-
tion may be repeted till no more cloudinefs arifes, or
precipitation is caufed by the mixture. Then, it is
to be prefumed faturated. The precipitate being fe-
parated, will be found upon examination to be the
earth of the alum, whileft its acid has formed an uni-
on with an alcaline falt and produced that concrete,
which this acid is found to form with alcaline bodies.+
But, it muft be remembered, that in fome cafes, the
acids perform fuch a precipitation, where the folution
1s metallic. || Thus, the folutions of filver and lead
are precipitated by the vitriolic acid in the alum,
Thefe precipitates are  diftinguithed from the former
by this; that of filver readily fufes and foon after

® § 118, 119, 120. + § 194, 195. | § 207, 208.
flies
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flies off, if continued over the fire, If it be fuffered
to cool, it yields an horney fubftance, called, Luna

cornua. That of lead will yield fimilar appearances ;
“and each may be reduced to its priftine metallic form ;
the one by fufion with the black flux, foap, &c. the
other, with the addition of a little oil or fat or charcoal
duft, will fufe into its priftine form, the metallic pro-
perties, lofled in the folution, being reftored with the
phlogiftic or inflammable principle.

§ 221. 14. The metallic folutions in different acids
may all contribute their part in the examination of
fimple, as well as mineral waters, upon the principles
of attraction or affinity, as before layed down;* Of
each of which in their order.

§ 222. 15. Quickfilver diffolved in the acid of
nitre diluted with purified water ; or the {folution eva-
porated to adrynefs, or to cryftals, and the dry mafs,
or the cryftals diffolved in diftilled water, exaétly not-
ing the proportion in a given quantity of the fluid ;
This is one of the boafted fecrets, one of the much
famed drops, of one of our quacks of the firft mag-
nitude ; As any one may prove by the following ex-
periments.

§ 223. 16. By the different degrees of attraction
obferved between other bodies and the nitrous acid,
greater than between that and the quickfilver, it is
cafy to judge how many different fubftances, fufpend-
ed in water, may caufe a precipitation therein, upon
the addition of this folution.+ Quickfilver in this
form is precipitated, not oncly by the various metals
and metalics in the cited fection fet forth, but by all
abforbent earths, by alcalies, volatile and fixed ; and
thefe, mineral, as well as vegetable ; but particularly
by fea falt and itsacid. Hence, waters charged with thefe
fubftances muft precipitate the mercury in fuch a folu-
tion, whenever it is dropped into them. Bur, they
produce different colors which diftinguith them ; in
chalybeate waters it is firft white, then fuddenly
changes to a lemon color, or deeper yellow ; the fame

®§ 175, 176, 177, and feq. + § 178. 3.
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effect is produced by waters charged by the means of
the vitriohc acid, with fimple abforbent earths, and
with fixed alcalies ;- in thofe charged with abforbent
carths, and fome lixivial and muriatic falts, ftringy
clouds or filaments of a pale yellowith hue; in waters
containing a pure volatile alcali, an afh-colored fedi-
ment 5 in waters charged with fixed alcalies, a mudd
yellow ; in waters charged with pure feafalt, a beau-
tiful white precipitate, or rather a kind of cryftallifa-
tion; for, the acid of fea falt, uniting with that of
nitre, conftitutes that compound mineral acid, called
aqua regia, the royal water or folvent, from its being
the onely proper folvent of gold, the chemift’s King
and the Idol of moft men of what fect or religion fo-
ever ; this liquor is incapable of diffolving the mer-
cury 5 whence, the before diffolved particles attracting,
vand being attracted by, the muriatic acid, form thofe
little cryftals, which are ftill foluble in water, confe-
quently no true magiftery or precipitate. But, to the
forming of this kind of precipitate, as it is called, the
alcaline bafe of the fea falt may contribute fomewhat,
which better deferves the name. This folution of quick-
ilvergives a pale lemon-colored precipitate with a fo-
lution of Glauber’s falt, and with that of tartar vitrio-
late, a turpeth mineral-colored precipitate. ‘The knows
ledge of which facilitates our acquiring a juft notion of
the mixture in the water, To afcertain which, the pre-
cipitate is to be examined apart, and the liquor, whence
the folid matter was precipitated, is to be proved by eva-
poration, cryftallifation, &c. inorder to getErmine what
concrete it affords with the union of the acid of nitre.
Y 224. 17. Corrofive fublimate mercury is recom-
mended and ufed by many in the trials of waters; |
though, to the beft of mine obfervation, to very lit-
tle purpofe, at left, to much lefs than the preceding fo-
lution.  Sublimate is a folution of mercury in the
concentrated acid of fea falt, in which it is not foluble
by the ordinary rules of folution. But, quickfilver |
being diffolved in any other mineral acid, evaporated
to a drynefs, mixed with a certain proportion of fea |

7 _ falt, |
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fale, with or without calcined vitriol, or the precipi-
tate of mercury with fea falt, or its acid dried, and
committed to a fand furnace, in a convenient glafs
veflel, upon adminiftring the juft degrees of heat,
the acid of falt is fet in motion, and by a more pow-
erful attraction, wrefts the mercury from the acid,
which held it diffolved before, and by a quality pecu-
liar to the acid of fea falt, that of volatiliing all me-
tals and metallics, with which it unites, it renders the
quickfilver, which is almoft fixed by any of the
other mineral acids, femivolatile and elevates it into a
fair cryftalline form, which may be looked upon as a
kind of wvitriol of mercury. This, though difficult-
ly, diffolves in pure water, and makes no change in
it, This mixed with a burning fpirit, is ufed internall
and externally by our quacks, as Antivenereal Effences
and Lotions. The mercury is thence precipitated in its
proper form, by filver, by copper or brafs, and before
folution, by regulus of antimony, and by tin. It gives
a milkynefs to water charged with fulphur or phlogifton.
It is precipitated in form of a magiftery by abforbents
and alcalies : The earths and the volatile alcalies give
a white, and the fixed, an orange-colored precipi-
tate., To demonftrate the later, is its chief ufe in the
trial of waters. |

§ 225. 18. Lead diffolves in every vegetable acid,
but more readily when firft corroded by the means of
the vapor of a fermented acid as vinegar, whereby
white lead 1s prepared; or whenit is reduced to a calx
by fire, fuch as litharge or red lead ; by which treat-
ment the metal is in a great meafure deprived of its
phlogifton. In this ftate, lead is moft foluble. It
then diffolves readily in all expreffed oils, in moft
acids, in moft fermented liquors, the acefcent efpeci-
- ally, and partly in common water; to all which it
imparts a faccharine fweetnefs. The preparation, called
fugar of lead, i1s made by diffolving any of thefe calces
of lead in diftilled vinegar, evaporating and cryftalli-
fing it. And here, 1 can not omit enveighing againit
thefe fraudulent dealers in wine, who ufe thele prepa-

rations
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rations of lead to fweeten their pricked or four wines 5
than which, nothing can produce more deadly effeéts.
I am likewife prompted to inculcate a caution againft
boiling or keeping acid or fermented liquors of any
kind in leaden or peuter veficls, or baking tarts or
pyes of green or four fruit in dithes of thefe metals ;
from which cholics, cramps, convulfions, palfies, and a
painful lingering death is frequently brought on. In
France, the ufing lead to fweeten their wines is punith-
ed with death. Though all this muft be confefled fo-
regne to my prefent purpofe, it can not be difagreeable
to the reader to learn a method of difcovering, whether
lead be difiolved in wine or in any other fermented li-
quor. This may be doneby dropping a folution of Hepar
Sulphuris into it, which will occafion a reddith brown
precipitate, or what is {till more certain, a folution of
orpiment with quick-lime in boiling water, or Horg-
man’s volatile tincture of fulphur, which will caufe
a black precipitate. By confidering the variety of bo-
dies, that have a ftronger attraction or affinity than
lead has to this acid or that of nitre in which it dif-
folves*, and the acids, as well as abforbents and alca-
lies, that caufe a precipitation of thefe folutions T, the
ufe of a folution of lead in the examining waters will
readily appear. ‘The nature of the precipitate is to |
be proved as before obferved ||

§ 226. 19. The folution of filver in its proper
folvent, the nitrous acid, is very ufeful in the trials of
waters. ‘This diflolves, as quickfilver does, and like
that, it may be evaporated to a drynefs or to cry-
ftals, either of which may be diffblved in purified wak
ter, or the folution may be moderately diluted with
the fame, exactly noting the proportions ufed to a-
void miftakes in experiments and comparifons, Up-
on confidering the variety of bodies, that have a more
powerful attration to the nitrousacid, than the filver
hast, it is eafy to fee the ufe of a folution of filver

=N 1y8.oa. § 204, 220, 13, =1, 2.
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in the examination of waters. ‘This folution dropped
into the pureft water mixes frecly without making
any change in it.  But, if it contains the left veftige,
the flighteft taint of thofe foregne matters, before *
{poken to ; then, white clouds and a fpeedy precipita-
tion follows. The caufe is to be found, by examin-
ing the precipitate, and the contents of the hquor,
whence it was precipitated |, apart, upon the princi-
ples before layed down 1.

§ 227. 20. Upon the fame principles, other me-
tallic folutions are ufed in the examination of waters s
fuch as thofe of copper and iron, either in the nitrous
acid, or in that of vitriol ; fuch as the folutions of
the green and blew vitriols afford. But of each a
word apart ;

§ 228. 21. Copper is of all metals the moft folu-
ble. All falts diffolve it, more or lefs; whence, it is
not onely, in fome meafure and manner, foluble in
all acids, but in all alcalies, and even in neuter falts,
as well as in otls and foaps. To the different folvents,
it imparts different colors, fuch as different fhades of
blew and green. But, if extremely diluted, it appears
colorlefs, Copper corroded by vegetable acids is of
a color between a pale green and a pale blew, called
verdigrife.. Bur, diffolved gives a deep green tinc-
ture and cryftals. Copper diflolved in the vitriolic
acid gives a pale faphir-color, in the acid of nitre,
if pure, a paler blew ; but if tainted with falt, as in
aqua regia, a berill green ; The folution, in the acid
of nitre diftilled, comes over colored green with the
copper, which fhews its volatility ; diffolved in the
acid of falt it gives a beautiful, bright emerald color.
Upon confidering the different attractions of bodies|,
it is eafy to conceive how copper is precipitated from
all thefe folutions, or its color changed in {olution b
different folvents. Whatever more {trongly attraéts
the acid, than the copper and the acid attract each

® 177, 2, & .+ §176,.1. 181,182,183, .1 § 196.
224. 12. | § 175 to 176,
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other, will faturate the folvent, as faft as that is ef-
fected, the copper is precipitated or rather fufpended
between the two folvents; but, as {foon as the fatura-
tion is completed, and the acid folvent is by an al-
cali rendered neuter, then the copper is moftly redif-
folved by the ncuter falt; and then, if the alcali be
made to predominate, it is again difloived in that
falt.  So that copper once {et in folution, it is hardly
to be totally precipitated by any means, but iron.
The changes of color, it undergoes in ﬂnﬁ:mg of fol-
vents deferve attention. Theacid of falt added to the
blew folutions of copper, in the nitrous or vitriolic
acids, changes them to a fair grafs green. If to any
of thefe folutions an abforbent earth be added, a par-
tial precipitation will be performed 3 If a fixed alcali,
a partial precipitation will immediately enfue ; but,
upon faturation or overcharging the folvent with the
alcali, another folution will enfue, but not fo complete
as the firft ; and the color becomes of an higher tinge
of blew. This fuccedes better with the volatile al-
calies: Thefe, in each of the folutions, caufe at firft
a partial precipitation ; but, as the alcali becomes pre-
dominant, a new folution is inftantly brought about ;
which, in the firft and fecond fbiutmns puts on a
beautiful faphir-color ; in the third, that of an ame-
thyft, all deeper or paler, as the liquor 1s more or lefs
charged with copper.  All thefe colors are again de-
ftroyed by acids; which, at firft dropping in, caufe
{fome precipitation ; but, as they approach to fatura-
tion, a rediffolution in the neuter folvent enfues, and
and a ftill completer, upon the acid’s becoming pre-
dominant. The moft complete precipitant of copper
known, is iron : For, this {fo faturates the acid folvent,
as to leave it quite void of copper *. Bythefe means, we
difcover whether a water contains copper or not. Orby
the adding a folution of copper toany water ; we may
learn what caufes the precipitation, if any enfues. All
the folutions of copper have a moft naufcous, bitter,
offenfive tafte, with aufterity i in the acids and acrimo-

* § 193, 198, ny
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ny in the alcalies. In very{mall quantities, it gives
extreme ficknefs and violent vomitings ; but, in great-
er, it approaches very near the deleterious qualities of
modern arfenic, that intractable poifon. This, with
its extraordinary folubility, even in the air, fhould
caution againft the promifcuous ufe of copper veflels
and other culinary utenfils, .

§ 229. 22. Iron may alfo be ufed in the trial of
waters, upon the fame principle, with other metals.
And to different {folutions of it, we owe all our mar-
tial or ferrugineous waters, commonly called Chaly-
beate or Steel waters, with impropriety ; as fteel is not
known innature. Iron, though the hardeft, isyet, next
to copper, the moft foluble of the metals. The acid of
the air corrodes it, and few waters are known, that are
not fo replete with this acid, as to diffolve iron. Al
the mineral acids, in adiluted or concentrated ftate, at-
tack it with great violence, heat and vapor, and diffolve
it ; but, more effectually, diluted. The moft potentand
probably the proper folvent of iron, is the vitriolic a-
cad. This, {eemingly contrary to our general rule ¥,
quits, in fome meafure, its favorite phlogifton to urite
with iron : For, if filings of iron and fulphur, in lowers
or powder, be mixed together and moiftened with
water, the acid of the fulphur and the iron attrat
each other fo powerfully, as by their attrition to pro-
duce an heat, fufficient to give fire to, and totally con-
fume, the adherent phlogifton ; leaving the iron and
the acid united ; fo as to form vitriol of iron by elixi-
viation or infufion in water, evaporation and cryftalli-
fation. This is a kind of artificial pyrite. Some ufe
this experiment to fhew how hot baths and fulphure-
ous waters are produced. But, unfortunatcly for thefe
fuperficial fmatterers in phyficand chemiftry,fuch a com-
polfition is not to be fought in nature ; becaufe, iron, in
amalleable or ductile ftate, has motft rarely, if ever, been
found in its native place. Befides, though it had, a ful-
phureous water could not be the refult of waters paf-

* § 180, 195. 1995, - :
I fing
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{ing through fuch a mixture ; becaufe, the fulphur is
decompofed and one of its conftituent parts burned
and diffipated in the operation.  Iron then diffolves
freely in the vitriolic acid ; if not very plentitully di-
luted, much of the phlogifton of the metal flies off
in a combuftible vapor. ~When the folution is finifh-
ed, a black cruft remanes, which, with moft, has hi-
therto paffed for an infoluble earth ; whereas, it is in
fa& fulphur, generated by the union of the inflam-
mable principle of the iron and the univerfal or vitri-
olic acid. The folution of iron in this acid, duly di-
luted, ‘is of a pale grafs green; and evaporated and
cryftalifed, gives pale green cryftals, green copperofe 3
or as fome affect to call it, falt or vitriol of Mars or
iron.. This métal diffolves in the acid of nitre and
%ives a dark orange colored tincture ; it diffolves in
the acid of falt, and gives a greenifh yellow, which
fome abfurdly impute to copper, not confidering,
that copper can not fubfift in a folution charged with
jron: It diffolves in aqua regia and gives a yellow
tinture ; it diffolves by means of tartar and gives a
dark red or brown tinéture ; it diffolves in ditilled
vinegar and gives fweetith cryftals ; it is diffolved by
the juices of all acid or auftere fruits or ‘other ve=
getable fubftances, as is difcovered by the taite a
knife gives the fruit in cutting, and the ruft or black
color on the blade, which enfues the cutting. Itis
not difficult to conceive how water fhouid become
impregnated with this moft common, as well as
moft excellent of all metals, when it appears fo re-
markably foluble, Upon confidering the various fub-
ftances, that hold a fironger attrattion with all or any
of thefe acids, than iron does *, we fhall fee how the
addition of any of thefe to a water, impregnated with
iron, will difeover and precipitate that metal ; and on
the other hand, how a folution of this metal dropped
into any water, charged with any of thefe matters,
will be precipitated, and fthew the caufe of the preci-
* § 176. 1. 178.3. 133. 190, 191, 1932, &C. 214. T &C.
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pitation.  Thus, for example, powder or infufion of
galls, or the like aftringent vegetable fubftance, thrown
into a water, by any of thefe acids impregnated with
iron, will caufe a blew or black precipitation or co-
lor ; abforbent earths, volatile or fixed alcalies, will
occafion ochrous precipitations of martial earths; or
a folution of iron, dropped into water charged with °
aftringent vegetable earths, abforbent mineral earths,
or volatile or fixed alcalies, will produce the like ef-
fects, for the like caufes.

§ 230. But, here we muft not omit an exception to
this general rule, which will greatly facilitate our ac-
counting for a principle or ingredient, frequently found
in the moft a&ive chalybeate waters; as in- thofe of
Pyrmont, Spa, Malmendy, Bru, &c. as fhall be fhewn
in the proper place. It has in general been obferved,
and in the laft article in particular; been infified on,
that fixed alcalies precipitate folutions of iron. In the
general acceptation, there is nothing more certain than
this; yet, an exception to it has been difcovered bya
late illuftrious ornament * to phyfic and chemiftry,
who firft obferved, that if a ftrong folution of any
pure fixed alcali be gradually dropped into a folu.
tion of iron in the acid of nitre, keeping it conftantly,
quickly, and thoroughly agitated ; fo far from caufing
a precipitation, it will be found, that a perfect folu-
tion of this metal in a fixed aleali will enfue - For,
the more of the alcaline ley is added after faturation,
the more complete the folution. This folution no
longer aétually contains an acid: For, that, in which
the iron was firft diffolved is faturated with the aleali
in the conflict upon mixture ; whence, a neuter falt, to
wit, nitre is produced.  This then, i§ a folufion of
iron in an alcali, which may be proved by thefe con-
fiderations ; firft, if the folutions be both concentrated
or veyy ftrong, part of the nitre will cryftallife in its
patural form, upon lying quiet in a cold place, leaving

# Stanc. opuf, phyfico chemico-medica,
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the iron diffolved in the remamng ley ; fecondly, ei-
ther the folution, or this remaning ley, now fuffer a pre-
cipitation upon the addition of the weaker acids. This
experiment fuccedes beft with a folution of iron in the
nitrous acid. It is deemed owing to the great quantity
of phlogifton in the iron and in the acid of nitre, which
ftrongly attracts fixed alcalies, and forms with “them a
folvent, not unlike that produced upon mixing com-
mon fulphur and a fixed alcali by fufion: This gives
the concrete, called hepar {ulphuris, which becomes
a folvent for all the metals, gold not excepted: For,
metals fufed with hepar fulphuris become with the
mafs foluble in water; whence, both are precipitated
by acids.

§ 231. Having thus thewn the means of difcover-
- ng the kind and manner of the principal impregna-
tions of waters with variety of matters, in the way of
mixture ; let us purfue the analyfis by other methods
for, all the known ways of exploring the compoﬁti-
ons of water, are frequently to be called to our aid,
before a thomughl}r inquifitive, rational mind can ac-
quire full fatisfaétion.

§ 232. The folid contents of a water may not onely
be obtained by the ways of precipitation, before * fet
forth, but alfo by evaporation ; in which the connec-
tion of the aqueous and terrene parts is diverfly broken
and the parts feparated. It has before been obferved 1,
that moft of the waters, which contain any folid parts,
that have hitherto fallen under the cognifance of the
curious, are impregnated by means of an acid of dif-
ferent degrees of fubtility and volatility ; and for the
moft part, by one, as volatile, as the univerfal acid,
with which the atmofphere 1s charged : Hence, we
find the hardeft waters decompofed by boiling, which
caufes the depofing or precipitating the terrene parts,
in proportion, as the acid folvent efcapes. The fame
thing happens more flowly, when thefe waters {tand

* § 173, 174, 175, and following, + § 1710
| expofed
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egpofed for a few days to the air. This is well known
to gardeners and other ruftics, who let their hard wa-
ter {tand to foften, asthey call it; thatis, to let the
acid folvent efcape and the earth fall to the bottom.
All waters, charged with whatfoever earthy or me-
tallic parts they may be, fuffer a decompofition by
thefe means. This is extremely evident in the rmoft
active chalybeate waters, as thofe of Pyrmont, Spa,
Malmendy, and the like, and even in thofe of Tun-
bridge; all which, upon ftanding in the open air
a while, in glaffes, cover their fides with innumera-
ble airbubbles ; which, as faft as they are feparated or
efcape, leave the water turbid, and when they are all
difperfed, let its folid contents, which by this means
were diffolved, fall to the bottom ; the water, with-
out this folvent, being incapable of diffolving any me-
tallic or terrene matter. '

§ 233. As this volatile folvent, as well as the wa-
ter may be exhaled from the {olid contents ; the firft
rational procefs for the examination of waters, in this
way, is by diftillation. Let then any water, to be tried,
be diftilled, by the apparatus * for purifying water.
And let the firft runnings of it be examined by the
means before directed for proving, whether it con-
tains any and what volatile principle, befides water.
The diftillation may be protracted, till all the fluid be
drawn off, trying it from time to time from firft to
laft, with blew paper, firup of violets, with acids,
with alcalies, with folution of lead and filver. If thefe
make no fenfible change in it, we may préfume the
diftilled water pure, as art can make it, and that the
acid has been either altered by the fire, or by its ex-
treme fubtility made its efcape in the operation. I
have obferved fome waters, which diftilled, gave no
{enfible proof of acidity ; yet, a piece of blew paper,
layed in the junéture of the diftilling veffel, has been
found in divers parts ftained red; afull proof at once
of the exiftence and fubtility of this acid,

" § 92 to g8, | .
i3 § 234
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§ 224. The fediment, that remanes in the glafs, is
the folid and fixed contents of the water. Bur, this
is not the moft exaét method of collefting it: For,
the heat requifite for diftillation, is more than necef-
fary and prejudicial in evaporation ; which can hardly
be done too flowly. Becaufe, we know by experience,
that too great heat in the evaporating moft falts for
cryftallifation, fenfibly alters them in quantity and qua-
lity. “Fhercfore; to obtain the folid contents of any
water, let it be fet in a flat or low glafs vefitl,
placed over the gentle heat of the vapor of heated or
boiling water, in boiling or heated water, or in an
heat analogous, in a fand furnace. et it be layed,
where no duft or feregne exhalations can foul or other-
wife alter it, and then let it be flowly evaporated to a
drynefs. -

§ 235. As all, that is volatile, and that onely,
efcapes in this procefs ; - the folid contents are thus as
fairly obtained, as poffibly may be, byart. In this fedi-
ment, we have all the fixed, folid parts, that are by
art f_E:paraB]ﬂ from the water ; as in the diftillation or-
evaporation, all that is truly volatile flies off, How-
ever, we muft be caatious of pronouncing the pro-
portion of folid contents in a given quantity of any
water from what it is found to yield upon one or two
trials in the way of diftillation or evaporation: For,
great variety will be occafioned by the different de-
grees of heat, and the make of the vefitls, ufed in the
operation.  Becaufe, it is found by experiment, for
which itis not eafy to account rationally, that water,
boiled in open vefiels, lcaves much lefs terrene fedi-
ment, than when it is boiled in clofe or covered vef
fels; which poffibly may be owing to this, that the
union of fome matters, by means of this fubtil acid
diffolved in the water, is fuch, that, as in the tartar
vitriolzte, it may efcapein the boiling y but; being re-
ftrained in clofe vefiels, the fubtil {pirit may be firfk
diflipated and leave the falt or earth to fubfide.

§ 236.
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§ 246. Thewaters, that are left charged with folid
tnineral matters, muft be the lighteft, are fooneft heat-
ed, and fooneft cool, readieft diftil, and leave the fmalleft
quantity of fediment in evaporation. Such are the wa-
ters of Slangenbadt, of Taeplitz and Pfeffer, beforemen-
tioned, and that of Zeffen or Seffen, a moft curious,
pure, cold {pring near Aix la chapelle, whofe water very
nearly equals that of Pfeffer in lightnefs and purity,
The exception to this rule, which fome offer from Lime-
water, which appears highly charged by various expe-
" riments, yet is fayed to leave little or nothing behind
it in evaporation, is now of no force ; as by more ac-
curate experiments, it appears to be a grofs error. *

§ 237. There are few or no waters, whether me-
teoric or terreftrial, known, that do not leave a con-
fiderable quantity of an heterogeneous mafs behind
them in evaporation. To which point, we have the
concurrent teftimony of fome of the moft learned, in-
duftrious and obfervant profeffors of chemiftry., ‘

§ 238. BorricHIus 7 took of limpid {pring water,
as well as that of rain, fnow, hail and froft, one
hundred pounds and evaporated them apart, in clean
glafs veflels, to one pint each. In this, fome ter-
rene feculency fhewed itfelf, which being feparated by
filtrating it through foft, porous Eaper, the ftrained
liquor appeared of a red color. This liquor, he com-
mitted to a clean glafs cucurbit, fet it in a bath-heat,
and, by flow evaporation, reduced it to the confift-
ence and color of gely of corinths. Thisextract, be-
ing continued in the bath-heat, was at length reduced -
to adry powder, which melted with bubbles, and over-
running its bounds, took fire and burned with a clear,
bright flame, which gave Pruuf of an oily fubftance.
The remaning burned mafs, being wafhed with di-
{tilled water, yiclded a faline ley, which gave fair, cu-
bical cryftals of fea-falt, by evaporation, and left an

*§ 57 4 S
+ De Herm, et ZEgypt. Sapientia:
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infipid earth behind. The extra& diluted with difs
tilled water gave a red tin€ture not ungrateful to the
palate; which, being filtrated and expofed during the
fummer months in a wide-mouthed glafs, as the wa-
ter gradually exhaled, coalefced into fplendid, bril-
hant, cubical cryftals, in themfelves colorlefs, but in-
terlayed with the oily coloring matter, which was in-
Aammable. The proportien of this falt to the oily
fubftance is never certain: fometimes it is found as
three to one, at others, as ten toone. The thick ex-
trat diftilled by a retort yields firft a fmall portion of
an oily, inflammable fubftance, and afterwards, fome
acid {pirit.

- § 239. Though KunxeL’s * experiments do not
exactly agree with this; yet, do they not effentially
differ the one from the other. This moff affiduous
and accurate chemift tells us, that after evaporation
of a moft immenfe quantity of rain water, a blackifh,
faline earth remaned ; which being much expofed to
the air and then diftilled by a retort, yielded an acid -
fpirit and an empyreumatic oil; or being fet on fire,
after the inflammable parts were confumed, an afh-
colored, alcaline powder remaned.

§ 240. The feeming difference of thefe two procef-
fes ferves onely to fhew, that rain water is very different,
1n certain feafons and places, from what it is found in
others. Indeed, it is not to be expected always of
the fame nature in any one place, however carefully
1t be collected ; as its variation depends upon that of
the atmofphere. It is always found to contain more
or lefs earth and falt and fome oily matter ; but, it is
often charged with various other mineral matters,
Some writers, extremely follicitous to prove a long
prevaling erroneous or artful affertion, of certain wa-
ters containing fulphur, think they have fucceded in
obtaining this oleo-faline extract + from their waters.

* Obfervs chemic,
T §238, 239. g But,
: ut
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But, furely this proves more, than they wifh ; fince, by
this rule, they muft find themfelves hard fet to point
out a water veid of f{ulphur, if they deem this oily fub-
ftance fuch, from which there is hardly any water
quite free.

§ 241. But, neither of thefe experiments * has the
neceflary accuracy for a perfet analyfis of water; the
proportions are to be determined with the {lricteft
exactnefs. The quantity of water ufed is to be firft
afcertained, and the refiduum, when carefully and
cautioufly dried, weighed with a true balance. Then,
the conftituent parts of this remaning mafs are to be
enquired into and eftablifhed upon certain, not hypo-
thetical, principles, and by tefts more conclufive, than
the f{enfes alone can afford.

§ 242. Thefe mafles are generally found, as well
in the terreftrial, as atmofpheric waters, to confift of
different kinds of falts, 1. alcaline, 2. neuter, which
are of different kinds, 3. earth, which is commonly
of three kinds, and 4. with more or lefs of the oily
{ubftance,

§ 243. It has been obferved before -, that feveral
falts may be blended together in the fame water, If
fo, we may ook for the refiduum after the evapora-
tion of waters to be in general very compound ; and
the preceding tables § furnifh hints how the different
parts may be {eparated.

§ 244, But, it rarely happens, that we find more
than three different falts together, that can be fepara-
ted in a dry or concrete form, in any one water. And
thefe, for the prefent laying the felenite afide, are,
1. the mineral alcali, the nitre of the antients; 2.
- falt gem, or fea falt; and 3. a compound of the firft
or of the bafe of the fecond with the vitriolic acid, a
falt bearing great analogy to that of Glauber, falfe-
ly by fome taken for nitre, L 1sT & r’s nitrum calca-
rium. Thefe, our tables || teach us to {eparate readily -

* & 228, 212q. ? f :
ﬂilslﬂgulzi? + § 121 1 § 118, 119, 120
For,
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For, they fhew us, that upon throwing water on thé
mafs, the alcaline falt will firft diffolve, next the falt
of the nature of Glauber’s or Epfom falt, and laftly,
the fea falt or fal gem. But, this wants due accuracy :
The beft method is to wath the whole mafs carefully
with warm, diftilled water, while to the tafte, or upon
riments, with folution of lead, filver, or the like,
it fhews the left veftige of any falt. The remaneder
is a matter infoluble 1n water ; to wit, earth; which,
being carefully and effectually dried, is to be exactly
weighed ; and its weightbeing fubftracted from that
of the whole mixed mafs, the difference tells us the -
quantity of grofs faline matter in the mafs. Then, this
mafs of falts may be parted, as the tables * direct :
The fea falt will firft cryftallife ; next, the Glauber’s
falt, leaving the unfaturated alcali to be evaporated
to adrynefs.,  Thefe feverally dried, their quantities
or proportions are to be determined by the balance.
§ 245. Having parted the falts, we are next to ex-
amine and determine their kinds. The alcaline falt is
proved, 1. by an acrid, lixivial or urinous tafte ; 2.
by changing blew firups, green, 3. by an ebullition
with, and faturation of, all acids ; conftituting a neu-
ter falt, according to the nature of the acid employ-
edt; 4. by precipitating metallic and terrene {oluti-
ons, made by the means of acids ; 5. by precipitating
a folution of corrofive fublimate in an orange-colored
magiftery; 6. by inlarging or difmiffing the volatile
alcali in falt ammoniac and taking its place. The marine
falt is difcovered, 1. byits well known tafte, not equal-
led by any other ; 2. by the pyramido-cubical form of
itscryftals ; 3. by its decrepitating, cracking and burft-
ing into very fmall fragments upon being thrown on
burning coals or an ignited iron ; each molecule betray-
ing, by its form, from what ftock it fprung; 4. by
pouring the ftrong acid, called oil of vitriol upon i,
whereby a violent commotion and heat is excited from

* &210, 121. + §176: 1. 181,
the



Of WATER in general. 123
the flronger attraction between the vitriolic acid and the
bafe of the fea falt, the mineral alcali, than between
this and its own acid ; whence, the acid of fea falt, be-
ing the moft lightand volatile, flies off in white fumes 3
5. by its making a folvent for gold, aqua regia, with a=
qua fortis; 6. by precipitating mercury, lead and filver
diffolved in the acid of nitre and volatilifing each in
mercury fublimate, faturnum cornuum and luna cor-
nua, ‘The nature of the other neuter falt is difcover-
ed, 1. by the fize and figure of its cryftals; o, by its’
fufibility ; Glauber’s and Epfom falt flowing with 2
gentle heat, vitriolate tartar, refifting the moft vio-
lent; 3. Thefe kinds of falt are diftinguithed from
nitre, to -which they bear the greateft refemblance in
form, by lofing their pelucidity and crumbling into a
white powder in drying ; by fufing and drying, not’
fulgurating or flagrating, upon being thrown on a
red hot iron or coal; by mixing, without any com-
motion, with the ftrongeft acids ; whereas the ftrong
acid of vitriol propels the acid of nitre in red fumes,
with a violent commotion and heat ; by all, but the
tartar vitriolate, precipitating a white abforbent or al-
caline earth, when diffolved in water, upon the addi-
tion of a vegetable fixed alcali to the folution. More-
over, 4. all thefe falts by fufion with one part char-
coal powder, with or without the addition of a fixed
vegetable alcali, which the tartar vitriolate requires to
promote its fufion, being fluxed, yield a mafs ana-
logous to hepar fulphuris, which, like that diffolves in
water, and yields {ulphur in form of a magiftery upon
the addition of any acid *, Of this kind are all the
neuter falts, hitherto difcovered in all the waters of
Europe. How different from nitre or falt petre, let
any one confider, who knows the remarkable effecs,
which attend the committing nitre, charcoal and falt
of tartar to the fire, when they want but one of the
mgredients of gun-powder, or of that compound, called
pulvis fulminans, from the violence of its explofion.

* § 196, 197, 168, 199, 200, 6
§ 246.
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§ 246. The proportion and quality of our faits
being thus determined; procede we next to the exa~
mination of the infoluble, folid, fixed contents of our
water, the terrene parts. Upon confidering the va-
riety of earthy particles floating in the atmofphere,
the various earths, of which our globe and its furni-
ture are compofed, and the great and almoft bound-
lefs extent of the diffolving faculty of water ; We may
be ftaggered at the bare attempt. But, however great,
and, to the fenfes, feemingly endlefs, the diverfity of
earths, from different modifications, may appear; yet,
the real diverfity is certainly not fo great ; for, all ter-
rene bodies, of what kingdom or clafs foever they be;
have but one common bafe, earth, truly and proper-
ly fo called ; the falt, or the falt principle of the an-
cients, Terra Prima, the primary or vitrifiable earth
of the modern chemifts, in diftinction from theirTer-
ra Secunda, the phlogifton or inflammable principle,
and from theirT'erra Tertia or mercurialis, the third or
mercurial earth, or metallifing principle ; which, with
water, are the principles or elementary particles, of
which all material beings are compofed, and confti-
tuted, as the chemical philofophers * demonitrate.
However, we are not to look for mere elementary
earth in our waters; but for an aggregate of grofs
terrene parts ; and thofe, that have hitherto been dif-
covered, fall under the general denominations of cal-
carious, argillaceous, or ochrous. The terrene refi-
duum of water 1s known to be calcarious or abforbent,
1. by its diffolving in acids, with an ebullition; 2. by
its becoming upon calcination, more white, and acrid to
the tafte, inftead of in{ipid ; then, by hiffingin, and heat-
ing, water, and partly diffolving, upon immer{ion there-
in; in fhort, by its putting on the charatter and qua-
lities of lime. Waters, confiderably charged with this
earth, by the vitriolic acid, are of a petrifying nature.
This quality is moft evident if they be natural baths ;
there, we find the fources, canals and receptacles full of

* BEcHER, STAHL.
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ftoney concretions, as in the Caroline Baths, in thofe of
Aix la Chapelle, Borfcheit, &c. The fediment or refi-
duum of waters is known to beargillaceous, 1.when it
caufes none ebullition, and diffolves not with acids 3
2. when, inftead of becoming whiter and more pulve-
rulent by calcination, it puts on a darker color, and a
ftoney hardnefs. The ochrous or martial earth 1s
diftinguithed, 1. by its yellowifh, redifh, or brown
color; 2. by its tardily diffolving, without much
commotion, in acids; 3. by its growing red by cal-
cination, and partly anfwering the attraction of the
load-ftone 5 4. by yielding fufible iron, upon cemen-
tation or calcination, in a clofe covered crucible, with
oil or fat, particularly lin-feed oil.

§ 247. But, thefe are not the onely terrene bodies,
we find diffolved in water : we fhall, in the fequel,
find another fubftance intimately fufpended in water,
which, as foon as it puts on a concrete, though it be
a faline form, is then ncverthelefs as infoluble, as any
earth or ftone: I mean the felenite, which, upon a
flight evaporation, immediately after the ochrous or
martial earth, precipitates in pellucid fleaks, in the Pyr-
mont, Spa, and fome other waters.

§ 248. Having thus layed down general rules for
the examination of all waters, thewn how they may
be impregnated, and how that impregnation may be
difcovered, I now come, according to the order pro-
pofed,* to confider the fimple, {weet, or infipid ter-
reftial waters, beginning with the principal waters ufed
in the oeconomy of life in and about our capital, which
at prefent demands my chief attention and care.

Of the common waters, in general ufe, in and about
' London.

§ 249. After a man has in the proper fcholes ac-
- quired that pitch of erudition and knowledge of na-

*§ s IL 1.
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ture, which intitules him legally to the appellation
Phyfician, and really qualifies him to judge of mat-
fers in general, of man, and fuch things as relate to
his health in particular ; his firft care fhould be to in-
form himfelf, as well as poffible, of the nature and
qualitics of the climate, in which he purpofes to
practice, to make himfelf well acquainted with the
foil, the air, and the water, together with their feve-
ral produéts, whether conducive to, or deftru&ive of,
the life or health of mankind: Without this, no man
can be prefumed capable of direcing the ufe of the
proper air and aliments, the avoiding noxious things,
and muych Jefs for pointing out other means for fup-
porting life, preferving prefent, or reftoring inter-
- rupted or loffed health. And therefore, the phyfi-
cian, that wants this branch of natural knowledge,
muft be very defective in his profeffion.

§ 250. Of all thefe matters, noné feems to have
lefs engaged the attention of the judicious, than the
examination of waters in general 3 fuch efpecially, as |
are uled for the ordinary purpofes of life. Some re-
gard, it is true, has been payed to the mineral wa-
ters ; they have employed the pens of many. But,
what degree of eftimation authors deferve, who take
upon them to treat of compound bodies, without ex-
planing or examining the fimples of which they are
compofed ; who pretend to analyfe a compound mi-
neral water, without giving, or perhaps, forming to
themfelves, any idea of a fimple water, let men of
common fenfe determine. To which, by the bye,
let me add, that moft of the voluminous and numer-
ous tracts, and of thefe the moft pompous, we have,
upon mineral waters,have been publithed by men living
or practifing upon the fpot, not always competent
judges of the fubject, but always interefted in the
fame of the particylar water, which was their idol,
the Diana of the Ephefians; and always interefted in
letting the world know, by a book or pamphlet, cal-
culated for the purpofe, -where the mouth of the ora-

cle,
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cle, the Prieft of the myfteries was to be confulted :
Such a man’s evidence muft therefore be deemed as
doubtful, concerning the efficacy of his favorite wa-
ter, as that of any other prieft touching the miracles
of the fhrine, by which he gets his bread.

§ 251. Before I procede to the confideration of the
mineral or medicinal waters, I fhall firlt examine thofe,
that are immediately neceffary to life, the fimple wa-
ters. Of thefe, we are ferved with greater variety
and abundance, than any city in Europe can boaft:
There is not a confiderable ftreet in London which is
not furnithed with fuch plenty of water, by way of
aqueduéts or pipes, from various fources, befides
what its wells by pumps fupply, that not onely the or-
dinary offices on the ground floor, orunderit, ineve-
ry houfe, but even the upper ftory of moft houfes
are, or may oe, fupplied with water by pipes from the
common aqueducts in the ftreet. Such is the plenty
of this ufcful element, that in many of the great
ftreets there is enough to ferve the common draught
cattle, and proper repofitories are fixed to receive and
keep it for thefe purpofes. Befides, in moft of the
broadeft ftreets, there are common cocks for watering
the ftreets in fummer ; from the overflowings of which,
moft places are fupplied with water enough to fup-
prefs duft and cool the pavements in the fummer, and
to wafh away their filth in a running ftream through
their cannals in the winter. This plenty of water pre=
vents our having a number of hands, which may be
better employed, occupied in hawking water about, as
may be {een in Paris, and other great cities ; and un-
doubtedly is one of the principal caufes why our capi-
tal is the moft healthful great city in the world.

§ 252. The fources, whence we draw our fupplies
of water, are various, exclufive of our wells, which
are very numerous and confiderable. The firft and
great fource is the river Thames, that great ornament
and fupport of our kingdom in general, but particular
ly of our metropolis. From this, water is drawn by ma-«

: | chines,
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chines in different places, as at London-Bridge, Chel-
fea, and at York-buildings, and ‘conveyed by proper
aqueduéts to different parts of the town. The fecond
is that, called the New-River, brought in an open wa-
ter-courfe from the river Lee in Hertfordfhire, to
Iflington; whence, itis conveyed by pipes to furnith
a great number of ftreets in town. The third, 1s
Hampftead, where rain water, together with that of
fome fprings, is collected and dammed up in ponds,
and thence conveyed by pipes to town. The tourth,
is a large {pring, at the end of Rathbone-place, whofe
water is raifed by a machine, now wrought by an
korfe, and thrown into an open repofitory, where it
ftands, till it is fuffered to run by pipes to the feveral
ftreets in which it 1s ufed.

§ 253. To thefe the different wells, that furnith the

~ town may be added. But, as it would be endlefs to

recite the extreme variety of them, I fhall confine
myfelf, for the prefent, to fome of the moft remark-
able and moft generally ufed of thofe, that have, as
yet, fallen under mine obfervation.

Of THAMES WATER, as it is commonly ufed in London.

§ 254. For the trials of this water, I judged ne-
ceflary to be made, T had it taken up, at the different
times of the tide, over-againft Somerfet-Houfe, about
the middle of the river. Here, I fhall fet down the
extremes onely of high and low water, and the expe-
riments made upon it at thefe times of the tide, as
one of the principal caufes of the changes wrought
in this water. It is alfo fit it thould be noted, that I
made mine experiments in warm weather in May,
when there had been no rain for above three weeks:
Rivers, and even fome fprings, will be found to vary
according to the quantity, as well as the quality, of
the rain they receive,

§ 255. The water at low, as well as high water,
was turbid, but the later moft fo. Upon ftanding

: to
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te fubfide, it grows clear, but not perfeétly color-
lefs.*

. § 256. Paffed through filtrating paper, it becomes
quite clear; but, ftill retains fome pale fhades of a
white wine-color. The coffin of paper, through
which it paffes, being weighed before, and, upon
drying, after filtration of a pint of the low water,
will be found to increafe in weight from under half a
grain toupwards of agrain and even to one grainandan
half; the high water increafes to two grains and fome-
times upwards. This is the proportion of infoluble
matter, quite foregne to the nature of water, found at
different times in the Thames at London ; which, for
all the nicer purpofes, fhould be feparated before
ufing. p _ .

§ 257. In the following experiments, two ounces
of the water was ufed in each ; theletter L. denotes the
low and the letter H. the high water compared ;

§ 258. 1. Sirup of violets twenty drops, is firft
diluted onely; but, upon mixture, changes to a fea
green, which heightens fomewhat upon ftanding with L.

§ 259. 2. The like appearances are produced in H.

§ 260. 3. Infufion of Campechy log-wood in dif-
tilled water, of a very deep yellow, or dark orange
color ; in L. every drop, as far as four or five, upon
mixing is changed to a pink color, which, upon
ftinding, is heightened to a crimfon.

§ 261. 4. In H.a fimilar effect is produced ; but,
the color paler, and inclining to a rofe purple.
 § 262. 5. A grain of cochinelle in powder thrown
into L. ftrikes a pink bloom on mixture, which, upon
ftanding, firft heightens to a crimfon and then fades
to a pale muddy purple, letting fall obfcure green
clouds.
 § 263. 6. The fame in H. produces nearly the
fame efeéts, the purple brighter and the clouds paler.

* Thames water at Richmond is always, in (ry weather, per-
fectly colorlefs dad pellucid. Irs receding from thefle qualities muft
b: owing to the foregne mixtures it receives about London.

§ 264.
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§ 264. 7. Alcaline ley, five drops, in L. each thews
a flight m'lflcy cloud, and upon mixture, it becomes
milky all over., Upon ftanding, the glafs becomes
flightly coated with a Fale earth, whileft an inconfider-
able light fediment is found at the bottom.

§ 265. 8. In H. the like appearances in general,
feeming fomewhat more milky,

§ 266. . A folution of foap, in L. canfed akind
of pearl-colored milkinefs ; but, no coagulation; for,
next day, the mixture appeared pretty fmooth and
uniform.

- § 267. 10. In H. the like appearances as in L. at
firft; but next day, fome grumous coagulations were
found. '

§ 268. 11. The diluted acid of vitriol works no
pereeptible change in either L. or F. and confe-
quently none other, of inferior ftrength, works any.
~ § 269. 12. Afolution of quickfilver in the acid of
fea falt, that s, mercury fublimate, diffolved in a fuf-
ficient quantity of pure water, this, as far as ten drops,
wrought no fenfible change on mixture with L. Upon
ftanding, a mother of pearl-colored pellicle covered
the furface, leaving the liquor underneath {lightly
milky.

" § 2v0. 12. In H. much the fame effets were
wrought ; the pellicle was paler, and fome very light
grumous precipitate appeared.

§ 271. 14. A folution of mercury in ‘the acid of
nitre 3 This produced pale clouds at every drop, which
‘appeared at firft milky and white, but foon' changed
‘to a yellowith color, T added four drops; bemg mix-
‘ed, the liquor got the fame color all over. Upon
ftanding, a flight, pale pellicle arofe ‘and a muddy o-
chre-colored fediment fubfided.

§ 272. 15. In H. the like effets were fhewn,
with a fomewhat larger precipitation.
- § 273, 16. A folution of lead in diftilled vinegar ;
of this every drop, as far as four or more, caufed a
. pright milky cloud ; which, growing more opac and.
white,
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white, fubfided. At four, being ftirred, it had a
milky opacity all over. Upon ftanding, it threw up
a broken, pale pellicle, and let fall a fight, white pre-
cipitate. .

§ 274. 17. With the H. the difference of effects
were not fenfible, -

§ 275. 18. A folution of filver in the acid of ni-
tre, to four drops, in L. caufed a pear]-colored milki-
nefs firft in clouds; upon ftirring, all over. Upon
ftanding, this fubfided, cowvering the bottom and
fides of the glafs with a fair, violet purple precipi-
tate, -

§ 276. 19. In H. it produced fimilar effects, the
precipitate inclining more to the rofe, than the violet,
yet partaking of the color of each.

§ 277. By what has been fayed, in the general
idea of falts and the method of examining waters, it
is eafy to conceive the caufes of thefe changes, or ra-
ther to what mixture in the waters, they are to be im-
puted. From Exp. 1. 2. an alcaline principle in a
imall quantity is aparent in Thames water at L.ondon ;
lefs at high, than low, water ; befides, at that time,
fome particles more of fea falt mix with it, than can
be in it when the tide isout. 3, 4; 5,63 fhewa
calcarious earth diffolved in the marine acid, with
perhaps fomething of the volatile alcali 3 whence it
appears an unfit water for the fcarlet dye. 7, 8. thew
both charged with terrene parts, which muft have
been diffolved by means of an acid ; of which the H.
- feems to contain more than the L. by its giving more
precipitate with the fame quantity of alcali. This
notion feems confirmed by g, 10. in the former of

- which, the foap unites with the water ; whileftin the

later, it is partly decompofed. 11. fhews, an alcali is
not predominant in either. By 12, 13. it appears, the
quantity of alcaline matter is moft inconfiderable. By
14, 15, that fome abforbent earth, by the means of
an acid, is fufpended in the water ; of the later of
which more appearsin.H. thanin L. water, by the later

' U R experi-
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experiment.  This acid appears to be the univerfal;
from the color of the precipitate ; which, were it the
acid of falt, fhould be a pure white. This terrene
impregnation is thewn above, 7, 8; g, 10. In fur-
ther proof of thefe, come 16, 17. As 18, 19 do, to
demonftrate fome portion of a muriatic falt, of which
there appears moft in H. '

§ 278. To give farther proofs of thefe trials, and
to determine the proportions and natures of the folid
contents in this water, evaporated, after having firft
filtrated it, at different times of the tide. I fhall here
onely recite the extremes: I took a gallon of the
Thames at low water from the former place, fet it in
a clean glafs bell or pan placed in fand, in a fand fus-
nace. I gave fire gradually, till a vapor arofe ; and
kept it in that degree of heat, raifing it out of the
fand, as the humidity exhaled, till the whole was con-
fumed. In the procefs, I obferved, 1. asit heated,
it threw off fome air in bubbles to the fides of the
glafs and furface 3 but not {o much, as moft of our
fprings and pumps; 2. It grew fomewhat milky ; 3.
It threw up a terrene pellicle; 4. During this time,
no remarkable {fmell could be perceived from it; 5.
The liquor, which was not at firft perfeétly colorlefs,
as the humidity exhaled, the remaning part appeared
more colored, even to that of white wine, and ftill deeper
towards the end; 6. As it confumed, it left fome
light, pale earth along on the fides of the glafs, loofe-
ly adherent 5 7. When it was reduced to about three
or four ounces, it began to coat the glafs round its
furface with a thick, brown, feeming greafy cruft ;
this continued for about half an inch, but, 8. below
it, nothing remaned, upon completing the evapora-
tion, but a thin coating of coarfer, fandlike earth,

flightly, if at all, adherent. ¢. Expofed to the open

air, at the lower part efpecially, it contraéted fome hu-
midity, and grew foft and pultaceous. 10, The glafs
fet again in warm fand, it readily dried as before ; be-

ing carefully gathered and ‘mixsd, it appeared of a
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dark olive or lute color, and weighed fiveteen grains,
It felt gritty or fandy between the teeth, and tafted
flightly bitterith, acrid and faline.
- § 279. One gallon of Thames, at high water, exhi-
bited the like appearances and produéts, upon the fame
treatment 3 but, a greater quantity of folid contents :
For, the refiduum dried with equal care weighed fix-
teen grains and an half, which tafted evidently more
falt, than the preceding.

§ 280, Thus it appears, that every pint of puri-
fied Thames water, at London, contains, in the one
extreme lefs in the other more, about two grains of
folid matter, which now remanes to be examined.

§ 281. 1. This matter, with the ftrong acid of vi-
triol, caufed a ftrong ebullition and fome degree of
efervelcence ; and emitted fome fumes, with all the
fenfible appearances of the acid of fea falt.

§ 282. 2. In the diluted acid of vitriol, a very
fenfible ftrong ebullition, which continued long, with-
out a complete folution.

§ 283. 3. Ten grains of the dry matter, wathed
with an ounce of pure water, gave it the tinture of
mountane wine, and left in the filtrating paper fix
grains of infoluble, confequently terrene, matter, of
an afh color.

- § 284. 4.The wathings of this, 1. grow milky with
alcohol: 2. work no very remarkable change in firup of
violets; 3. are not fenfibly affeted by acids ; unlefs the
vitriolic, which in large quantities, expsls the fumes of
the falt, with a great effervefcence, and formsafelenite 5
4. mix with alcaline leys without anycommotion; but fuf-
fer a confiderable precipitation, which is of the nature of
‘magnefiaalba ; 5. precipitatea folution of quickfilver,
not perfetly white ; 6. that of filver, into luna cornuaj
7. evaporated, they leave the glafs coated in pale yellow
rings, which, fcraped off, give about three grains in
weight, of a faline and oleofe tafte, which grows moift
in the air; 8. rectified fpirit of wine poured on it and
‘digefted, diffolved and carried off the coloring matter,

K 3 leaving
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leaving the faline behind ; 9. Thefe diffolved in wa-

ter gave cryftals and every other ;‘:-rmf of fea falt,
weighing near two grains ; but, could not be kept long

dry; 10. The tinture had an higher aromatic fmell -

and tafte than the fpirit ; 11. It grew milky upon mix-
ture with acids ; but, without any cbullition ; 12. It
did the fame with pure water, -

§ 285. 5. Ten grains of the firft refiduum thrown
into a fmall, well ignited crucible, it fumes and fames,
and gives a fmell, fuch as if oil or greafe were burn-
ing, without any fenfible acid vapor or blewnefs in the
flame. It then becomes black. Upon urging the fire,
till it 1s ignited all over, it ceafes to fume ; does not
fufe ; changes coler toa pale ath color ; lofes fomewhat
- better than four grains of its weight, and gets fome-

thirg of an alcaline or acrid tafte,

§ 2856. 6. The wathings of this calx, 1. tafte like lime

water precifely, and like that throw up a pellicle on-

ftanding ; 2. turns firft to a bright and then to an ob-
fcure green with firup of violets; 3. becomes milky

and lets fall a fine white precipitate with volatile and.

fixed alcalies; 4. mixes without commotion with dilu-
ted acids; and gives every cother known proof of be-
ing a perfect lime water.

§ 287. From § 281. 1. and § 282. 2. It appears,
that thefe mixed folid contents of our water contain,
an abforbert earth and fca falt. § 283. 3. and § 285.

. fhew the tcrrene parts to be fix grains in ten.
g 284. 4. proves the coloring, which is probably an
oily, matter, together with the faline, difiolved in the
watcr, to be four grains in ten. § 284, 4. N©. 6. de-
monftrates about three of thefe four grains to be fea
falt, wirh a fuperabundance of its acid and fome earth,
whence it is apt in part to deliquefce 3 the reft an oily
matter.  And § 285. 5. and § 286. 6. prove the
earth to be calcarious, Of the faline or foluble parts,
more in the fequel.

§ 288, Thefe are the conftitusnt parts of Thames
watcer and their proportions at low water, in London.

The
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The onely difference obfervable in  the high, is a little

inore {alt. ;

§ 289. Many have fought, and fome fpoke of, 2
fpirit to be extracted from Thames water. It is found
liable to ferment and putrify. This may happen
from the oily matter and others in the water; yet, it
chiefly happens when it has Jayen fometime in wooden
veflels. What it then affords by diftillation is by no
means to be imputed to the water alone ; it partly be-

Jongs to the extraétive parts of the wood, which the

water diffolves, fubtilifed by fermentation or putrefac~

tion. But, from the component parts of the water,
and from the immenfe variety of mixtures, it receives
from the city, it will not be wondered, if it fhould be
more apt than ordinary to ferment and putrify. The
products of fermentation and putrefaction are- not to
be attributed to the water ; both of thefe are but crea-
tures of thefe operations, and confequently, foregne to
the water, in the natural ftate ; in which alone it falls
under our cognifance here. -

§ 290. This is found one of the lighteft, pureft,
fofteft and beft river waters, into which the tide flows.

The quantity of matters, foregne to pure water, con-

tained in it, is very inconfiderable; notwithitanding

the immenfe quantity it daily appears to receive. It

is not eafy to colle€t rain water with much, lefs ; efpe-
~ cially near a great city. And though the proportions
~may be found to vary, yet thefe fame principles or ra-
ther mixtures are to be found in fome degree in moft
waters, that touch the earth.

§ 291. Such fuperficial naturalifts, as enter upon
the examination of fome one or more medicinal wa-
ters, without having ever enquired into the nature of
fimple water, or compared the one with the other, are
apt to afcribe the virtues of their favorite water,which,
with many, may be confidered as their idol, to fome one
or more of the ingredients, now demonttrated in the
Thames, and to be found, in fome degree, in all wa-
ters, fimple as well as medicated, Upon looking into

K 4 any
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any of our modern thermal phyficians, it will readil
appear, that they afcribe fulphur and bitumen, and
even give the epithets, fulphureous or bituminous, to
certain waters, for no better reafon, than an oil
fubftance appearing in their refidua, as here, The
fenfible will affuredly beware of confiding in fuch
waters, as fulphureous ; when all he meets, whether
hot or cold, are generally fuch, in fome meafure. And
who fhould truft the phyfician, who relies on any wa-
ter for fulphureous qualities, which are found as

lenty in {prings, rivers, lakes and ponds, as in his
oafted Bath?

Of the New RivEr WATER.

§ 292. Next in order, as in importance in the oe-
conomy of life, to this metropolis, is the great fource
of water, with which our city is fupplied by an aque-
du&t from Hertford-thire ; I mean the New River,
whofe water is conveyed from the refervoirs at Ifling-
ton to many different parts of our capital. This wa-
ter bears great analogy to that of the Thames at low
water, as appears by the following experiments.

§ 293. 1. It is nearly the fame in pellucidity and
color, at the taking up from its courfe, and when
fined by fubfidence or filtration ; in the later, it leaves
much the fame quantity of foulnefs,

§ 294. 2. It gives a paler green with firup of vio-
lets.

§ 295. 3. It gives a paler pink color, with Cam-
pechy wood ; but, heightens in the fame manner and
degree with Thames at low water.

§ 266. 4. With cochinelle, it produces the like
appearances, as that.

§ 247. 5. The fame effeéts are alfo produced in
both, with fixed alcalies, concrete and liquid ; but, in

a flighter degree; for, this becomes lefs mulky and
fhews lefs fediment.

§ 298. 6. With a folution of foap, it becames lefs
milky, and upon ftandiryy hews no coagulation or fe-
paration, | T §299,
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§ 299. 7. It fuffers no fenfible change with acids,
- § 300. 8. With a folution of corrofive {ublimate,
it futlers no vifible change at mixture ; upon ftanding,
it throws up a diverficolored pellicle, in which orange
appeared to predominate.  There was no perceptible
milkine{s nor other alteration, but many fmall air bub-
bles about the glafs. |
- § 301. 9. With the folution of mercury, it pro-
duced much the fame appearances, as L. with rather
a {lighter precipitation,

§ 302. 10. With the folution of lead, all the fame
appearances, but in a lower degree, were produced.

§ 303. 11. With the folution of filver, it wrought
the like effeéts ; but flighter; and with the precipitate
of a pale violet color.

§ 304. As this water is found to bear fuch ana-
logy to that of the Thames at low water, as to point
out a comparifon ; the reafon for the effets of thefe
trials are to be fought under the former head.

§ 305. I committed this water to evaporate in the
fame manner, as that of the Thames was before treat-
ed. I found it yielded all the fame appearance, but
in a lower degree; except air, which feemed in this
-more abundant. The refiduum was of a pale color.
And a gallon yielded but fourteen grains. This feem-
ed alfo lefs falt to tafte.

§ 306. 1. This matter in the ftrong and diluted
acid of vitriol gave the fame appearances and produced
the fame effets as in § 28:. 1. § 282. 2.

§ 307. 2. Ten grains of it gave not fo ftrong a
tincture as in § 283. 3. Left in the filtrating paper,
of terrene matter of a paler color than before wathing,
above feven grains. '

§ 308. 3.The wathings, 1. deftroy the color of firup
of violets, and then give a pale fea green upon ftand-
ing ; 2. become milky with alcaline leyand with alco-
fol 5 2. are not fenfibly affected by diluted acids ; 4. caufe
a milkinefs and precipitation with a folution of quick-

tilver,
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filver, lefs colored than that in § 284. 4. 3. and the
like precipitatation of luna cornua, in a folution .of
filver, rather paler, but upon ftanding, partly of a
flate color ; 5. They give all the other effects of num-
bers 6, 7, 8, 9, 10, 11. with lefs of the coloring
matter and rather more of the falt.

§ 309. 4.Ten grains of the dried refiduum, thrown
into an ignited crucible, fumed and flamed ; but more
flightly and fhortly than that of Thames water. Cal-
cined like that, it did not fufe ; loffed fomewhat better
than three grains of its weight ; changed to a paler
ath-color ; and to an abforbent and lime-like tafte, ra-
ther flighter, than that of Thames water; § 285. 3.

§ 310. 5. The wathings of this calx ftood every
teflt of lime water, as well as that of § 286. 6.

§ 311. From thefe experiments and obfervations,
it appears in what manner and proportion this water
difiers from or agrees with the Thames water. The
reafons are fo obvious, from what has before been
fayed, that pointing them out would be but teadious
and unnecefiary repetitions to the intelligent and at-
tentive, by whom alone T can hope to be underftood.

§ 312. Thefe waters may with fafety and propriety
be ufed, wherever a pure foft water is requifite, for
drinking or bathing; for wathing or bleaching ; for
drefling of food, animal and vegetable ; in the ways
of baking or boiling ; for making malt and for brew-
ing ; for preparing medicines by infufion, decoétion,
diftillation, &c.  But, for the exa& dilution of folu-
tions for precipitations ; for the wathing of magifte-
ries ;* for dying the tenderer colors ; for the accurate
cryftallifation of falts, and the like operations, purer
waters fhould be fought by the curious operator.

Of HampsTeaD WATER.

§ 313. 1. This is partly the product of {prings and
partly rain water colleéted in ponds about the hills of
' Hamp-
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Hampftead and Highgate, about four miles from
London, and conveyed by pipes, through Kentifh-
town, to certain parts of the town.

§ 143. 2. Itis feldom quite bright to the eye, till |
it {tands fome time to fubfide. After rain,it is very
apt to be turbid, from the quantity of light clay, wafh-
ed into it from the hills and high ways.

§ 315. 3. Set ftanding in a glafs for twenty-four
hours, 1t 1. difcharges fome air, in fmall bubbles,
which fiy off partly at the furface and partly ftick to
the fides of the veffel; 2. It lets fome hight fediment
fall, and grows proportionably clearer.

§ 316. 4. The color of firup of violets is firft di-
luted, then changes to a fea green, which upon ftand-
ing heightens. In twelve hours, it becomes yellowith.

§ 317. 5. The infufion of Campechy log-wood
gives a pink bloom; upon ftanding, a little while,
heightens fomewhat ; afterwards begins to fade, till
in fome hours it comes to the color of old Canary
wine.

§ 318. 6. With cochinelle it gives a very beautiful
crimfon, which heightens upon-ftanding, and in twelve
hours fuffers no diminution of color.

§ 319. #. Alcaline falts, concrete and liquid, in
doub%e the proportion added to Thames water, work.
hardly any {enfible change, upon mixing or ftanding
in this water.

§ 320. 8. The folution of foap mixes fmoothly

~ and caufesa flight lactefcence ; but, none other fenfible

. change.

§ 321. 9. With the flighter vegetable acids, as di-
ftilled vinegar, it fuffers no change. With the dilu-

. ted vitriolic acid, it mixes without any fenfible com-

motion; upon ftanding fhews fome air bubbles and
feems fomewhat brighter.

§ 322. 10. With the folution of mercury fublimate,
upon dropping, no change appears ; upon ftandingit
feems lactelcent, and throws up a {light, pale, mother-
of-pearl-colored pellicle, but thews none air. In about

2 twelve
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twelve hours, it appeared covered with a fmooth va-
riegated pellicle ; fhewed no fediment ; but, the glafs
was flightly coated.

§ 323. 11. Every drop of the folution of mercury
caufed a white milky cloud, which foon turned to a
pale yellow. This upon ftanding, precipitated fairly ;
whileft a flight pellicle of different colors arofe upon
the {urface.

§ 324. 12. The folution of lead caufed at every
drop a pale milkinefs, which, at four, heightened to
a pearl-color, without any vifible feparation. Intwelve
hours 2 pale, flight and broken pellicle appeared on
the furface and an inconfiderable pale precipitate fub-
fided. '

§ 325. 13. Every drop, as far as four, of the folu-
tion of filver caufed pale, blewith white clouds, which
upon ftirring rendered it all over of a pearl-color. In
twelve hours, a blewifh flate colored precipitate thinly
covered the fides and bottom of the glafs,

§ 326. 14. A gallon of the purified water evapo-
rated in a glafs bell in a fand heat, 1. thews a good
deal of air, which partly fticks in bubbles to the fides
of the glafs, and partly flies off, as the water warms ;
until, 2. a pellicle arifing upon the furface arrefts
fome of them and forms large bubbles, which cover
the whole. 3. In the operation, the vapor, that flies
off, has an earthy fmell. 4. As the water exhales,
the pellicle coats the fides of the glafs, grows higher
colored and thicker towards the bottom ; where, 5.
it makes a circular cruft of a darker color, in the cen-
ter of which, 6. A light, thin, paler cruft appears, 7.
Thefe, well dried and collected with all care and cau-
tion, weighed four feruples and ten grains; 8. Gave
a terrene tafte with fome faline acrimony; 9. abforbed
humidity enough from the air to increafe their weight,
in wet weather. _

§ 327. Henceit appears, that every pint of Hamp-
ftead water contains eleven grains and a quarter of
folid matter, which we now procede to examine.

; 328,
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§ 328. 1. This refiduum, with the ftrong acid of
vitriol, caufed a ftrong ebullition with fome degree
of effervefcence and {ome fharp, white fumes like
thofe of fea falt, to all fenfible appearances.

§ 329. 2. In the diluted acid, it caufed a ftrong
and long commotion ; but, was not completely dif-
folved.

§ 330. 3. Ten grains of it wathed with an ounce
of pure water and filtrated gave it the tinfture of
mountane wine, and left in the filtrating paper five
grains of a paler, a kind of creme-colored earth.

§ 331. 4. The walhings at firft but diluted the co-
lor of firup of violets, then difcharged it, and upon
ftanding put on fome fthades of a fea green ; 2. caufed
no commotion with acids; 3. with alcaline ley, no
commotion, but a milky opacity, and with alcohol, a
~milkinefs ; 4. precipitates the folution of quickfilver
yellow, and 3. that of filver grumous and white 5 6. e-
vaporated to a drynefs it affords phaenomena fimilar to
thofe of this part of Thames water, § 284. 4. N°.
7s 8, 9, 10, 11. the faline refiduum more apt to run
liquid in the air,

§ 332. 5. Ten grains of the firft refiduum thrown
into an ignited crucible gave but little fumes, of the
- dmell of burning bricks; but no flame; foon after
fufed and bubbled f{martly, then fubided and run
{mooth, and in about a minute fixed. It loffed of its
weight, in this operation, three grains and an half;
and put on the afpect of a fufed falt, the tafte of
which, with fome lime-like acrimony, it had acquired.

§ 333. 6. The wathings of this 1. had a falt tafte,
with fomething lime-like or lixivial ; 2. mixed with
acids without any fenfible commotion ; 3. was preci-
pated by alcalies and gave every proof of being a
lime water.

§ 334. To offer a comparifon betwixt this and the
preceding waters, would be but teadious and unne-
ceflary ; and the etiology of the experiments, would
be but a difagreeable repetition ; as the caufes of the

changes,



142 Of WaTER 7 geweral.

changes, the difference between this and the other wd-
ters, and which deferves the preference in particular
ufes, muft readily occur to the attentive, who alone
can profit by thefe or fuch like analyfes.

Of RaTHBONE-PLACE WATER.

§ 335. 1. This water does not appear perfectly
bright to the eye; fetin a glafs for fome hours, it
lets fall a flight earthy depofite, and throws up a ter-
rene pellicle upon ftanding ; whileft it covers the ficles
-of the glafs with air bubbles.

§ 336. 2. Sirup of violets has its color firft di-
Juted, then turns greenifth, and improves but little by
ftanding, -

§ 337. 3. The infufion of Campechy wood gives
a kind of Madeira wine color, which heightens a little
upon ftanding,

§ 338. 4. Cochinelle gives a rofe purple, which
holds for fome time 3 but, in about twelve hours, thews
fome greenifh clouds precipitating, .

§ 339. 5. The fmalleft portions of alcaline falts, in
a hiquid or concrete form, caufe a milky opacity, the
later a greater ebullition than ordinary, and upon ftand-
ing, precipitate a confiderable quantity of pure, white
earth, and throw up a terrene pellicle to the furface.

§ 340. 6. Every drop of the folution of foap coa-
gulates on the furface, and being mixed, inftantly fuf-
ters a complete decompofition. -

§ 341. 7. With acids, it fuffers a very fenfible com-
motion, throwing off much air in minute bubbles
to the {urface and to the fides of the glafs, and be-
goming more pellucid.

§ 342. 8. The folution of corrofive fublimate,
caufes a confiderable milky opacity upon dropping,
firft at the bottom of the glafs, and upon ftirring, 1t
- appears of a pearl colored milkinefs ali over. It throws
‘up 2 diverficolored pellicle, and in about twelve hours,
lets fall a fair, pale precipitate. @&

§ 343
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§ 343. 9. The folution of quickfilver caufes the
{ame appearances, as in Hampftead water, the clouds
more ‘opac, their upper furface more white, the pre-
cipication fooner formed of a deeper color, with a
ftrong, variegated pellicle.

§ 344. 10. Every drop, as far as four, of the folu-
tion of lead in diftilled vinegar, caufed a thick white,
milky, opac cloud, which fuddenly precipated. In
twelve hours, the precipitation was complete, of a kind
of creme color, and a{light pellicle formed on the
furface.

§ 345. 11. A folution of lead in the acid of nitre,
which caufed no fenfible change in the Thames at high
or low water, in the new river water and that of Con-
vent-garden pump, at firft fufféred none alteration in
this. But, foon after ftirring, it began, upon ftanding,
to coat the glafs, and in twelve hours, fhewed a very
white precipitate. This the Savoy pump produced
more {uddenly.

§ 346. 12. Every drop of the folution of filver
caufed opac white clouds at dropping. Upon ftirring,
the mixture appeared of a milky opacity allover; and
upon ftanding, let fall a pale, flate colored precipitate
in greater plenty, than Hampftead water did.

§ 347. 13. A gallon of this water committed as
the others to evaporation in a fand heat, as it heated
threw off a great quantity of air, which rofe in fmall
bubbles from all the firft and moft warmed parts of
the glafs to the cooler parts and to the furface of the
liquor. As this efcaped, a pellicle arofe onthe water,
which thickened, as the air and humidity diminithed,

“{o as to be at length able to retain much of the air in
great bubbles at the furface. The vapor had no re-
markable fmell. The pellicle did not coat the glafs,
fo thickly or firmly, as that of the Hampitead water ;
and the folid contents coalefced in grumes or a kind of
roundifh granules at the bettom, of a pale lute color.
Thefe, fcraped carefully off’ and well dried, weighed
five {fcruples of a more pignant faline tafte, than thole

- of
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of Hampftead ; like which they feemed to grow moift
upon being expofed to the air. )

§ 348. This fhews, that every pint of the water of
Rathbone-place contains twelve grains and an half of
folid matter. ; |

§ 349. t. This refiduum with the ftrong and di-
lute acid of vitriol gave the fame phaenomena witlt
that of Hampftead waters, . Ut

§ 350. 2. Wathed in the like proportions with:
pure water, it gave the like tinture, leaving about
four grains of a paler earth in the paper through
which it was fltrated. ¥

§ 351. 3.Thefe wathings, more than any of the pre-
ceding, tended 1. to change firup of violets to a pale
green; yet, 2. caufed no commotion on mixture with
acidss- 3. with alcaline ley, a milkinefs and precipita-
~ tion 3 4. with alcohol, a great milkinefs ; and anfwer-
ed all the other experiments made upon the like re-
fidua of the preceding waters.

§ 352. 4. Ten grains of the firft refiduum projec-
ted into an ignited crucible fumed and fmelled the
left of any, fooneft fufed, bubbled, fubfided and fix-
ed ; lofled barely three grains of its ‘weight ; gave not
fo ftrong a fenfe of faltnefs or acrimony upon the
tongue, as any of the preceding ; being more compact
and infoluble, However, its wathings anfwered all
the preceding characteriftics of lime water ; but, was
not fo ftrongly charged with the lime.

§ 353. The changes with acids, § 341. 7. and the
decompofition of the folution of corrofive {ublimate,
§ 342. 8. diftinguith this from the preceding waters ;
the caufe of which is evidently an alcali, as appears by
§ 351. 3. but, more probably of the volatile kind,
fince N© 2, fhews it remanes not after evaporation,
at left in a quantity fufficient to caufe a new commoti-
on with acids. .

§ 354. It may feem a paradox, that this water
fhould at once give proofs of its containing an acid
and an alcali : The difficulty will be cleared up, when
it is confidered, that the acid in this and many other

fuch
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fuch like waters is of a volatile nature, and fies off,
not onely upon the fire, but in the open air, as is
proved by this water’s growing foft and depofiting
the earth, with which it is charged, by the means of
this acid, upon ftanding in the open air. = Of this ef-
fect, the proprietors of the works are apprifed ; for,
they let the water ftand in a large open bafon before
it is taken in by any body for common ufe. After it
has thus ftood, it proves a very ufeful, good water
for the ordinary purpofts of families. But, of this
acid and this alcali, a clearer notion fhall be given in
the introduction to the fecond part of this eflay.

" § 354. To the water of Rathbone-place works, all
the pump-waters, as well as the {prings, I have yer
met with in London and Weftninfter, bear. fo great
analogy, that I can onely find them charged all with
the fame ingredients, but in proportions fomewhat dif-
ferent. Thus, for inftance, the public pumps at Arp-

GATE, in St Pavr’s church-yard, in Harz-courT,
in the Temple, in Swan-varp, inthe Strand, in the
Savoy, in CoNnvVENT-GARDEN Market, at the Ban-
QUETTING-HOUSE, Whitehall, and 5t. MarcarzeT’s
church-yard, Weftminfter, as well as the fprings of
L. amp’s conpuit, Crowper’s well, and PosTpry-
Rowz, fhew none efitntial difference upon any trial.
' The variations, that are difcovered, arife chiefly from
the different proportions, not effences, of the compo-
fition. It would be but tedious licre rto enter into
particulars, I fhall therefore confine myfelf to fome
| of' the moft remarkable, which may excite men  of
more parts and leifure to purfue the ufeful enquiry up-
on the plan here layed down.

§ 355. 1. St. Paur’s church-yard-pump, upon
evaporation, gives a ftraw-colored matter, fixty-one
grains to the gallon ; thatis, feven grains and an half
and one cighth of a grain to a pint ; which matter,
1. abforbs the humidity of theair, 2. produces analo-
gous effects, with ftrong and diluted acids, with the.,

preceding.
L § 356.
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§ 346. 2. This matter wathed with pure watery
as the preceding refidua, gave the like tincture, paler 3
and being filtrated left but three grains of terrene
matter, of apaler color than before wathing, in the
coffin.

§ 357. 3. The wathings produced the like effeéts
with thofe of Rathbone-place.

§. 358. 4. The firft matter thrown into an ignited
crucible gave the fame appearances with the refiduum
of that alfo.

§ 359. The Savoy pump treated in like manner,
gave the like produéts, fix grains lefs in a allon 3
but, this was more faline ; for, in wafhing, it eft but
ewo grains and an half of earth. The reft being a
kind of falt. The wathings were of a pale color ;
and wrought all the effects of the preceding, fumed,
rather lefs 3 Aluxed fomewhat {fooner, bubbled, fubfided
and gave lime, like the reft.

§ 360. Crowprr’s well evaporated with appear-
ances fimilar to the pump-waters 3 but, its refiduum
was more colorlefs than moft; for, upon the glafs, 1t
looked more like a faline cruft, than an earthy mat-
ter; and being left quite dry upon the glafs at night,
by the next morning, it had abforbed humidity enough,
to appear in large yellow drops upon the fides of the
glafs, of a very acrid and feeming alcaline and lixivial
tafte. The fand being again heated, till it was per-
fetly dry, the refiduum, whileft hot fcraped carefully
off and gathered, weighed four fcruples from a gallon,
that is, ten grains from a pint, and now appeared of
a pale olive color of a very fharp acrid tafte.

§ 361. Ten grains of this, wathed like the others,
1. gave the fame kind of tin€ture. 2. Thefe wathings
gave a tendency to a fea, and then to a pale green
with firup of violets; yet, 3. mixed without commo-
tion with acids ; 4. was precipitated by alcaline leys,
and in fhort, produced effects analogous to the other
wafhings of the preceding refidua.

§ 362.
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§ 362. What remaned in the filtrating coffin, dried,
weighed four grains, and became of a pale afh-color,
So that fix grains of the ten are falt, of the fame na-
ture with the reft.

§ 363. Projected into an ignited crucible, the firft
refiduum fumed very little, fufed, bubbled, fubfided
and gave lime, like the reft.

§ 364. L.ams’s conpurT thewed lefs air in evapo-
rating, having been two days drawn, the {pring }lj?e
ing then dry. 1. It gave twenty grains and an hailf of
matter darker colored than any of the reft, of much
the fame tafte with that of Crowder’s well ; but feem-
ingly more earthy, in that, that it did not run fo much,
or fo much attraét the humidity of the air; 2. itwas
like the reft affefted with the acids; 3. wathed like
them, it gave an high old Canary wine-colored tinc-
ture, which produced the like effects with the other
waihin?s in general, making allowance for the differ-
ence of color; 4. Thofe left in the paper, through
which they were wathed, above four grains and an
* half of a much paler earth; fo that not above five
grains, and about a quarter, inten, were falt of the
{ame nature with the reft. 5. The firft refiduum pro-
jected into an ignited crucible exhibited f{imilar ap-
pearances and effects with the others, but fufed rather
more {lowly.

§ 365. As the falt-like fubftances, extracted by elixi-
viation of the refidua of thefe waters upon evapora-
tion, are not {ufficiently explaned byany one, I haveyet
met with, it is proper to l%end fome time and pains
in examining them a little further.

§ 366. The refiduum of every one of thefe waters,
that of rain and of every other water, I know, that
does not contain fome other neuter falt, than that of
the fea, abforbs the humidity of the air in fome de-
gree, and hume&s or runs liquid in fome meafure, like
thofe, that contain the nitre of the antients or mineal
alcali, or rather more,

L2 § 367.
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§ 367. This deliquefcencé or folution always has A

an acrid tafte, as the refiduum itfelf imprints upen the
tongue. Fromits folubility, as well as tafte, one is
naturally induced to conclude this a falt; and from its
abforbing the humidity of the air, one is prompted, at

firft fight, to pronounce it, an alcali, as KunckEL

has, from the like properties, miftaken the ley or bit=
tern' of falt water. But, we muft be cautious in our
conclufions. It will be found, that the wathings of
thefe refidua give fome portion of falt:; but, all that
diffolves 1s not to be looked upon as a falt, ftriétly
fpeaking. When the oily parts are feparated by alco-
hol, or by calcination of the mafs left upon evapo-
ration of thefe wathings, it then readily diffolves in
water, or by reforbing the humidity of the air. Then,
by evaporation, it will fhew fome cryftals of fea falt;
but a great part remanes, that will not cryftallife. If
the folution be evaporated to a drynefs, it will not
long hold a concrete form ; but, will attra&t moifture
and again run liquid. This, muft be confeffed to be
one of the characterftics of an alcali ; but, the others
muft concur before any conclufion is drawn. Thefe-
like leys or folutions of fixed alcalies, 1. inftantly tinge
{irup of violets of a bright green ; 2.caufe an ebulh-
tion with, and faturation of; acids. But, our folution, or
thefe wathings of the refidua of our waters, 1. hardly
-change the color of firup of violets; 2. caufe none e-
bullition with, or faturation of, acids : but, with the
heavier, as the vitriolic acid, produces a felenite, after
-expelling the marine acid, in perceptible white, fharp
fumes; and, inftead of mixing without any fenfible
- change, as one pure alcali does with another, every alca-
line falt,'whether fixed or volatile, caufes a fair precipi-
- tation in thefe wafhings of eur refidua, of an abforbent
earth, in all refpects correfponding with that called
magnefia alba; and being added, - till no further pre-
~cipitation is caufed, produces, with fixed alcalies, a
purer fea falt, one with a vegetable, inftead of a mi-

neral
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neral alcali to its bafe; and with volatile alcalies, fal
ammoniac. Though then it appears, that our refi-
dua may contain fome inconfiderable quantity of fea
falt ; we may be affured, the far greater part is Ma-
ter Salis, the mother of falt, bittern, wéll known to
our workers in falt, whether of the fea or of our me-
diterranean falt fprings, which is the acid of fea falt,
charged with calcarious earth, inftead of the mineral
alcali ; and is therefore a liquor analogous to Horr-
- maN’s Lixivium Salis and to the Oleum Calcis of the
chemifts, or the liquid thell of fome of our quacks,
which is the acid of fea falt, charged with lime, fhells
of fithes, or other calcarious earths.  Thefe will be
found upon every trial to produce analogous effeéts;
fuch as not keeping a concrete form ; lightly chang-
ing the color of firup of violets ; mixing without com-
motion with the light, and giving a felenite with the
heavieracids ; precipitating with fixed and volatile al-
calies, &c. &c. &c.

368. The curious, if there be any fuch, who
read this, will probably enquire, whence the origine
of this, as well as other parts of the compofition of
our river and {pring waters ?—Whence the waters them-
felves, is already made obvious. How they may be
differently impregnated with various bodies, has, in
our general idea of falts, as well as in examining the
properties of water in particular, been layed down.
The onely difficulty, I apprehend here remaning to
be cleared up, is the feeming change of the nature of
the acid, by whofe means the water becomes impreg-
nated. The ebullition arifing upon the dropping the
acid of vitriol or others into any of thofe waters, that
of Rathbone-place in particular, might have part-
ly arofe upon the propulfion of the lighter mineral,
natural acid, or the ethereal and elaftic fpirit, by the
union of the heavier, arteficial acid to the terrene
parts, which were by the former at fir(t held in a ftate
of folution in the water ; as well as it might alfo from
fome alcaline principle,  This alealine principle muft

L2 b:
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be of a volatile nature, fince it is not to be dlfmvercd
in the refiduum after evaporation. To this the milki-
nefs and precipitation, with folution of ﬁibllmate, may
be attributed. That fuch an alcali is found in the earth,
Berorr, Horrman, WaLLERTUS, &c. are agrtﬁd
as fhall be thewn in the fequel. This native acid, b]r
- which the earth in thefe waters appears diffolved, is
moft probably of avitriolic nature, the univerfal acid ;
as may be judged from its precipitating a folution of
mercury in the acid of nitre, yellow; as every foluti-
on of a calcarious earth in the vitriolic acid does;
whereas a white precipitation is produced with that
mineral thus diffolved, and a folution of thefe earths
1n the acid of {falt. Thﬂ acid of falt is judged to be
produced by the union of the third earth or mercurial
principle with the vitriolic acid. Both the one and
the other are plentifully difperfed throughout the crea-
tion. We need not then wonder at it in this water ;
nor that the acid of fea falt united to this earth ma}r
appear after the volatile vitriolic acid, or fubtil mine-
ral fpirit of the waters, has been Exheﬂed For, that
this is evidently the marine acid, no doubt can re-
mane from the preceding experiments,

§ 369. By whatfoever means waters become im-
pregnated with earths of any kind, they come under
the denomination 'of hard waters, wnl be prﬁmpitated
by alcalies, and decompofe foap. The waters, in
which thefe eflects have appeared, are of this clafs.
But, this containing the marine acid, is lefs liable to
pmducc—: the evil e[ﬁ&s, which attend thofe of the vi-
triolic folutions of fuch earths, which give that info-
luble {ubftance, called a felenite, which obftruétsand
fouls the glands, and poflibly contributes to the ge-
nerating of ftoney concretions in the urinary paffages ;
whllﬁi’c thofe with the marine acid are found to pre-
vent and break {fuch concretions.

§ 370. Hence, thefe waters are not to be dreaded,
in ‘thefe circumftances 3 but may, with fafety and pro-
priety, be drank by calculous and gouty patients;
and I am well perfuaded, thefe fprings and pUmlzils
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will be found more truly medicinal, than many of
thofe, that are deemed fo; and as fuch, have their
fonrces much frequented, and their waters tranfported
to various remote regions.

Of the medicinal Qualities and Ulfes of WATER.

§ 371. It were happy for the moderns, they had
kept up fome degree of that veneration for water,
which was payed to it by their more wife anceftors.
How ufeful and neceffary it muft prove to all the ter-
reftrial creation, may be eafily conceived from the
premifies. It is in an efpecial manner neceffary to the
animal kingdom, and of thofe, that can live out of
that element, to none more fo, than to the human
kind: in fo much, that, to me, there feems great reafon
to apprehend, that the health, and even the ordinary
cerm. of life of man; have fenfibly declined and
fhortened, in proportion as water has become neglected
or difufed.

§ 372. The antients looked upon water as the ma-
terial caufe or firft principle of all created things.
T he firft philofophers, who gave this as their opinions,
were * THALEs MiILEs1us, and EMPEDOCLES. They
had many followers. Among the moderns, +Para-
crLsus ftarted the fame doftrine, aflerting water tQ
‘ be at once the feminary and matrix of all created be-
ings, or to contain in it actually, as well as effentially,
not onely vegetables and animals, but minerals alfo,
not excepting the moft perfect gems and metals. From
this rambling philofopher’s opinion, VAN HEeLmoNT
did not much vary. And though all thele, to more
cool and better enlightened enquirers, appear to have
exaggerated in their notions 3 yet, ali muft confefs,
that without water, there could be no generation OF
procreation of any bodies of whatfoever fpecies in the
mineral, vezetable, or animal kingdoms. Hence,

* Diog. Laert. in Vit.

+ Param, lib. iii, meteor. lib. cap. 3. de peft. tr. 1. et paflim.
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tome wittly, if not truly, derive the etymology of
the laun name of water, Aqua, from a qua omnia fi-
unt ; that, out of which all things are produced.

§ 373. The ancient heathen did not think they dil- |

honored or leffened their gods in deducing their ori-

gine from water. * :
§ 374. A great part of the religion of the ancient

heathen, as well as of the Jews, confifted in wafthing.

How far phyfic and good policy contributed to give

rife to the cuftom of wathing, efpecially in hot coun-
tries, is not, at this day, eafily afcertained ; though,
it is probable, one or both bore a part in inftitutin
that, which religion afterwards more ftriétly enforeed.
Be that as it may, itis certain, no perfon, of either
perfuafion, was deemed clean, or judged qualified ei-
ther to facrifice or pray to the gods, who had not firft
been cleanfed and purified by wafthing. Without
this, -+ neither was to expect his prayers or facrifice
acceptable.  Hence, the cuftom of wathing of hands
became fo neceffary a ritual in facrificing, that the
greek word|l, ufed to fignify to wath the hands, ferv-
ed alfo for the exprefiion, to facrifice.

§ 375. The inhabitants of part of the Eaft-Tndies,
tothis day, pay the fame religious regard 'to wafhing.
‘Whence, immerfion in the river Ganges, ‘is looked
upon, by them, equal to an expiarory facrifice, with

others. Tt is not improbable, the ceretnony of fprink-"

ling with holy water, in the new roman religion, and
that of dedicating fweet, as well as medicinal, {prings
and natural baths, by the vortaries of that religion, to
fome of their faints, fprung from the fame fource,

and 1n procefs of time, and ignorance, degenerated
into fuperftition. -

* Qreasdy ve Ocow yeveows, w) paripe Tubly. Howmer, Iid. Iib. xiv.
Wisere the great parents {tacred Tource of gods)
Ocean and Tethys

T Homer. Oiyff, lib, i, and the books of Mofes.

i Hecriwlsis.
§ 376. What
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§ 376+ What or how elementary water may con-
tribute to the generation or accretion of the different:
bodies of the creation, I fhall not attempt to explane
further in this place. Let it fuffice to obferve, that
befides making an effential conftituent part of moft
bodies, it is, undoubtedly, the vehicle of nutrition to
all the creation. The beft philofophers agree, that
all things were fome time in a fluid form; and we
may prefume, it mull have been aqueous fluidity.

§ 377. No vegetable or animal can fubfit long
without water ; and it is certain, that, fince the crea-
tion, water has been the common drink of men as
well as of brutes. Hence, water may well be reck-
oned the moft valuable liquor produced by nature or
art. 'The wifdom of the Creator appears in none in-
ftance more manifeft, than in the vaft plenty in which
he has fupplied his creatures univerfally with this ne-
ceffary fluid ; though moft of them, even the ration-
al, have been ungrateful and infenfible enough to for-
get and defpife his providence and bounty, in making
this beneficent, this parent liquor, fo common.

§ 378. From the creation to the univerfal deluge,
which is calculated by divines to have made a fpace of
fixteen hundred years, we are told, that neither wine,
nor any other fermented liquor, was known; fo that
water was man’s chief drink during that time. We
learn from feripture, that men lived then to a thou-
{and years. I will not prefume to fay, that this longae-
vity was {olely owing to the ufe of water ; but, I think
it no prefumption to conclude, that, in thofe days,
in which men lived neareft the fimplicity, that nature
dictates in all her works, they were then moft healthy,
and lived the longeft. Water was the onely drink the
Almighty prepared for his creatures, after a certain age ;
and had any other been neceflary, he could not have
been wanting. in his unbounded knowledge and pro-
vidence, in producing it. It muft be confeffed the
pureft, the fimpleft, the moft natural, and, I had like

to have fayed, the onely proper drink for all grown
animals, ¥ 379
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§ 379. Let us confider the confequences of having
introduced other drinks. Noah, of our fcriptures,
who isagreed to have been the Bacchus of the heathen,
is deemed the inventor of wine : With the ufe of which,
a worfe deluge than the general, a deluge of luxury
and vice, overrun the world. Difeafes of body and
mind were introduced ; fo that men did not live to
above a tenth of the age of the antediluvians., Thus,
the royal pfalmift in his penitentials, after having per-
petrated every vice, that any monarch or fubject fince
his days could boaft, and contracted the fouleft dif-
eafes, that ever rendered a hibertine’s life miferable and
burthenfome, exclames, that the days of man are li-
mited to three fcore and ten years. Whereby it is ob-
fervable, that the further men receded from the fim-
ple courfe of diet and manners, which wife and pro-
vident nature, or her great and omnipotent author,
pointed out, the more immoral and profligate they
became, and the thorter they cut the thread of life.

§ 380. The ancient Perfians, as well as the Parthi-
ans, efteemed water the beft drink : For, we are told
of their kings, that they drank nothing but water;
of which they were very chary, as well as cautious in
their chaice.® Hence, their monarchs referved to their
own fole ufe, the water of the river Eulaeus, accord-
ing to Strabo, and that of Choapfes, according to
Herodotus, Of thefe, no fubjeét was permitted to
drink under fevere penalties. This author attributes
the longaevity of the Ethiopians, who, as he fays,
lived to one hundred and twenty years, to the ufe of
their waters, whofe fubtility and levity, he obferves,
to be fo remarkable, that no body, not even wood,
could float on them.¥

§ 381. Theancient Romans were very fparing in
the ufe of wine, Some of their hiftorians| affert,
that wine was not drank among them for four hundred

* Priw. Hift, Nat. lib. xxxi, c. 3.
4+ Lib. iii. ¢, 12§.
| Jurius FrontTinus,
and
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and fifty years after the building of the city. They
were then hail, robuft, vigorous, valiant, and vir-
tuous: But, as riches increafed, and their attendant
luxury crept in, they changed their fimple way of liv-
ing for a more fumptuous: Inftead of water, they
drank wine. And the confequence was, that in pro-
portion as they indulged in the ufe of wine and other
delicacies, fo they fell off from that happy difpofition
of body and mind, that rendered them the objects of
admiration, envy, and terror of the reft of the world ;
they became weakly, fickly, diforderly, daftard, cor-
rupt; and at length, exchanged the two greateft
bleflings of life for the worft curfes; health and free-
dom, for difeafes and flavery. And thus, we have
the teftimony of former ages concurring with what
is obfervable in our days, that the healthieft, longeit-
lived, and happieft people, are found among thofe,
that drink water rather than fermented liquors.
§ 282. From this, and many other confiderations,
1 am induced to be of the fame opinion with the learn-
ed Horrman, who fays, that if there be.in nature a
medicine, that deferves the title of univerfal, it i1s wa-
ter.* This will be rendered more evident by confi-
dering, with the properties, qualities, and effeéts of
water, the nature and ftructure of the human frame,
Let us then begin with the later confideration, as the
former fell, in part, already under our obfervation.
§ 383. The body of man confifts of various hete-
rogencous parts, and is of a very lax and fragile tex-
ture. It is liable to an infinite variety of difafters, and
hardly ever to be pronounced in a perfect ftate of
health. It ftands in need of continual {fupplies from with-
out, for its nourithment and fupport; and, as it muft
neceffarily take in more food, than it can aflimulate,
or difpenfe withal, it is providentially furnifhed with
means of throwing off ufelefs and fuperfluous matters,
by certain excretory duéls and pores, For thefe pur-
pofes, it muft be furnifhed with 2 great variety of or-
* De Aq. Medicina univerfs
gans
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gans or machines for comminuting, digefting, mov-
ing, {training, applying, uniting, or féparating the fe-
veral parts of the received aliments, as they are fitred
and deftined to fupport different parts of the whole
frame, and to caft off redundancies and recrements.
384. This wonderful congeties of machinery, the
work of ineffable wifdom and power, is conftruéted
of fuch materials as this lower creation affords, perifh-
able matter ; fo that every organ is worn, and in fome
fenfe injured, by the very funéion it performs for its
own and the general fupport of the oeconomy.

§ 385. Thus, all the parts of this complicated,
yet moft regular machine, whether they minifter to
the vital or animal functions, the inveluntary actions
neceffary to life, or thofe direéted occafionally by the
- impulfes of the mind, are all, in fome degree, worn
or impared in the very action. As, for example,
the teeth fuffer in maftication or chewing the aliments ;
the tongue and throat in deglutition or fwallowing 3

the ftomach and inteftines in digeftion and excretions

the heart and blood-vefltls in the circulation of the
blood ; the brain in elaborating the nervous fluid or
fpirits 5 the feveral glands in fecerning their peculiar
juices 3 the lungs in infpiration and refpiration; the
muicles and joints in motion ; in fhort, every organ,
even the feveral fecretory and excretory ducts and pores,
muft fuffer in the performance of thofe very offices,
avithout which the animal can rnot poflibly fubfift.

§ 386. This ftupendous frame confifts of folids and
fluids. The folids are all vafcular, and confift of
elaftic fibres; and as they receive their accretion and
nutrition from the fAuids, fo they contain them, and
promote their free.and equal diftribution by an uni-
verfal, regular circulation. Thus, the fupport and
prefervation of the whole depends on motion: For,
while the fibres retain their due tone, they will receive
and propel the contained fluids, and thereby pafs them
through all the canals, from the greateft in the heart

to
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-to the moft minute in the extremities, by afucceffive
and reciprocal dilatation and contradtion. By this re-
motion the {olids nourith and repare themfelves,

and preferve the neceflary fluidicy of the juices.

§ 387. While the due tone of the folids, and the
neceffary fuidity of the juices are perfeétly preferved,
the body muft fubfift in healch, This might be per-
petual were not the materials, of which the whole is
compofed, perifhable, fubjet to an infinite variety of
viciflitudes, ‘which, intime, muft bring on corruption
or diffolution.

§ 388. From the nature of the aliments, and the

very air, that {urrounds and fuftains the body of man,
the fluids and folids are varioufly affeéted ; ecither by
working an immediate change in the juices, which
muft mediately affect the folids, or by immediately
altering the folids, which muft’ mediately affect the
‘Juices.
Jm@ 389. Whileft the juices are preferved of a mild,
‘bland, balmy difpofition and due confiftency, they
furnifh the feveral folid parts with proper fupplies ;
and the folids, in their turn, perform their funéions
“uniformly, regularly; but, if they be altered from
this due difpofition and confiftency, and are rendered
in any degree acrid, fharp, and thin, or grofs, vil-
cid, and thick, an unequal tone of the folids muft
be induced, and an unequal diftribution and circula-
tion of the fluids themfelves muft {foon follow. On
the other hand, if the {olids be firft, or immediately,
affected, fo as atenfion, or crifpature, or a relaxation
of the fibres, be produced ; an undue motion of the
folids will thus be brought about; and the Juices,
whofe well being, in an efpecial manner, depends up-
on the folids duly performing their funétions, muft
fuffer an unhealthful change.

§ 390. By changes thus wrought in the frame of
man, foundation is layed for an endlefs variety of dif-
eafes, which, fooner or later, lead to final diffolution.
But, fhould thefc be avoided to old age, the fame

4 end
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end is but more flowly brought about ; for, the fibres
by time grow more folid, dry, hard; and rigid, the vef-
fels are, of courfe; diminifhed; and the pores con-
tracted. Hence, the fibres gradually abate of; and
at length totally lofe, the faculty of motion ; by which
alone the juices may be circulated for the mutual fup-
port of the whole. That this hardnefs and rigidity
of the fibres, &c. isbrought about, appears not one-
ly from the view and diffection of old bodies, in
which the {kin is hard and dry; many vafcular parts
are found quite folid, and not only cartilages and ten-
dons, but feveral portions of the arteries themfelves,
are converted into folid hard bones,* but alfo from a
well known obfervation in cookery, that the flefh of
old animals requires longer time to boil; bake, or
roaft, than that of young, ;

~ § 391. From this fhort fketch ofphyfiology, a ra-
tional idea of the caufes of health and difeafes of the
human body may eafily be concéived ; and the ope-
ration of medicines, which depends not upon their
activity alone, but is the joint refult of a mutual;
“mechanical action and reation of the remedies and
the animal oeconomy: For, did the operations of
medicaments depend folely upon their power of act-
ing, the fame effects would be produced in all bodies
alike, even in dead, as well as living fubjefts; the
contrary of which our common fenfes evince. Hence,
appears the grofs impofture of thofe, who pretend to
an univerfal medicine, that is, one remedy capable
not onely of preferving the health and life, but of
curing all diftempers and difeafes incident to the hu-
man frame ; and for this purpofe give their pretended
remedies, indifcriminately to all, without regard to
differences of fexes, ages, conftitutions, climates,

* Of this, Ihave a remarkable inftance by me; the great artery
of an old fubjeét I diffeéted, under the conduét of that minute ana-,
tomift, great phyfician, and excellent man, M. PeTiT,in Paris; of

which {everal portions, even of the crural branches, arecompletely
offified.

feafons
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feafons of the year, or other circumftances. How
hardly do they deferve to be undeceived, who fuffer
themfelves to be duped by fuch impoftors!

§ 392. Let us now examine what clame water may
lay to the titule of anuniverfal remedy. It is certain-
ly; of all known creatures, that, which has the faireft

etenfions to that appellation ; fince it is demonftra-
Efe, that nothing is found fo generally ufeful and be«
nieficent; fo neceffary to the prefervation of the health
and life of man, and fo inftrumental to the cure of
the variety of difeafes to him incident, as water. In
a general view, water may well be looked upon as
the univerfal medicine. In one fhape and proportion
or other, it agrees with all temperaments, ages and
fexes 3 may be taken, more or lefs, in all climates and
feafons 5 and without it, in fome form, ‘no man or
other animal can fubfift.  Then, in all difeafes, whe-
ther acute or chronic, when properly applied, it is found
a moft excellent, a moft powerful remedy, and equal--
ly anfwers the prefervative and curative indications.

§ 393. But, it merits a more particular attention.
The {uftenance of the animal body depends upon the
comminution or folution of the more folid aliments 3
whereby they are fitted to be carried through the va~
rious infinitely fmall ftrainers and tubes of the body,
and applied to the feveral parts and ufes of the oeco-
nomy, for which they are deftined by the laws of na-
ture. - This can onely be done by the means of wa-
ter ; as that is found the moft univerfal folvent of the
food of man and other animals. Then, as the flui-
dity of the juices of the beft nourithed body, on which
their equal diftribution and free circulation depends,
muft be owing to water ; the fitnefs and neceffity of
this liquor, to all conftitutions, to all ages, to both
{exes, and in all feafons and elimates, muft evidently
appear.

§ 394. The blood, that heterogene mafs of hu-
mors, from whence, not onely all the other fluids of
the body are fecerned, but the moft hard and folid

parts
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rts derive their origine and continual fupport, con-
fifts of fubtil terrene, oily and faline parts, blended
with a very confiderable quantity of water, and by mo-
tion kept in fo fluid a ftate, as to be capable of paf-
fing through veflels too minute for defeription ; l[;ut,
upon ftagnation, moft apt to fuffer a feparation, to
run into grumous coagulations, to form obftructions
in the veffels, to corrupt and putrify.
. § 395. Upon diftilling or evaporating the blood
of an healthtul perfon, in an heat not exceeding that
of boiling water, it will be feparated into two parts,
the one a black, hard, folid, and hardly foluble mafs,
which by its inflammability proves its containing oil,

and being burned, by elixiviation yields, a fimple
earth and a falt, analogous to fea fale. This makes

one part of the mafs. The other is pure infipid wa-

- ter, {lightly fmelling of the blood, and conftitutes two
parts of the whole. Thus, twelve ounces of blood,

by this treatment, is commonly found to contain about
four ounces of this mixed folid matter, and about
eight ounces of this fimple water,

- § 396. The health of the body depends upon the
due proportion and intimate mixture of thefe materi-
als in the blood. The redundance of any, efpecially
of the folid parts, lay an immediate foundation for fome
difeafe ; the want of any, elpecially the aqueous parts,
alike brings the body to a diftempered ftate. Health

depends upon the equilibrium being preferved ; but,

the oeconomy can beft difpenfe with the redundance of

water: If the folid parts preponderate, all the animal

functions in general fuffer; the circulation becomes
languid and unequal, the juices fizey and vifcid 5 ob-
ftructions, tume?a&iﬂns, indurations of the bowels and
glands are formed ; inflammations, general or partial,
are brought on, fubject to apoftemation, perhaps, to
gangrene and {phacelation, This evil is remedied by
reftoring its' due proportion of aqueous humidity to
the blood. By this, the humours acquire the juft and

neceffary
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neceffary fluidity, a free circulation and all the animal
functions are reeftablithed ; the vefiels are dilated and
opened, obftrutions removed, tumors and indurati-
ons refolved, the fecretions and excretions promoted 3
the predominant or difproportionate folid matter, which
is to be deemed foregne and noxious, whether terrene,
fulphureous or faline, is diffolved in its proper diffol-
vent and wafhed and carried off by the proper emunc-
tories,

§ 39%7. Thus we fee, it is water, that diffolves or
liquefies our folid aliments and extracts from them the
Chyle, from whence the mafs of blood is formed. It
is water, that preferves all the juices in a liquid ftate,
in which alone a free and vigorous circulation of them
can be fupported. By fuch a circulation, the matters
fit for the accretion and nutrition of the different fo-
lids are depofited and applied to the deftined parts;,
the moft fubtil nervous Auid, the caufe of motion and
fenfation, is elaborated and fecreted ; whileft all fo-
regne, or ufelefs matters, all redundancies and recrements
are excreted.

§ 398. Hence, it is ealy to conceive what this {im-
ple, and too much defpifed liquor does and may con-
tribute to the fuftenance of human life, to the prefer-
vation of prefent,and to the reftoration of loffed, health ;
and why water drinkers in general are more healthy,
vigorous, and cheerful, more prolific and longer lived,
than thofe, who ufe wine and other fermented liquors
for their drink. _

§ 399. This is obfervable, not only in the poor of
all countries, as well as our own, whofe penury pre-
vents the ufe of fermented liquors; but alfo in thofe
of better condition in other countries, who have the
prudence to make water their principal drink. Thus
it is in Italy, Spain and France, where the well bred
youth of either fex are hardly allowed or known to
tafte wine, and it is a reproach to any grown perfon
to drink much. Water, either pure or {lightly ting-
ed with wine, is the common draught of perfons Ef.

M the
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the beft quality at their meals. Nor are they, like us,
afraid to drink water after Fifh or Fruit, of which
they eat more than we do 3 and yet find water agree
better with them, than fermented liquors with thofe,
who are led by a kind of hereditary infatuation into
the ufe of pernicious fpirituous draughts, not onely at
meals, but at all hours between them.  This thame-
ful charge, with all its deftructive confequences, falls
to the lot of Germans, Dutch, Britons and Irifh.

- § 400.' Thus far we have confidered water as it
contributes to fuftain the life or to preferve the health
of man. Let us now confider how far it is or may be
inftrumental in the cure of the difeafes incident to the
human frame, in reftoring loffed health.

§ 401. Phyficians diftinguifh all difeafes into acute

~and chronic. By acute, thofe diftempers, whofe ac-
cefs is fudden, and whofe progrefs is rapid, violent
and dangerous, terminating happily or unhappily with-
in-a certain ftated {pace ot time, are underftood. Of
this clafs are all Fevers, which terminate on certain
critical days.  The idea of a Fever confifts in a vio-
lent and preternatural motion of the folids, whereby
the Fluids are neceffarily propelled with unnatural and
intolerable Velocity. This is always an effort of na-
ture to fhake off fome noxious or morbific matter
in which fhe either fuccedes, and the patient recovers ;
or fails, fo that he either dies, or gets through with fome
parts fo vitiated, as to lay foundation for difeafes of the
other kind, within a certain term. If by proper evacua-
" tions, fuch as by Venefection, where the blood is pec-
cant in quantity as well as quality, by emetics or pur-
gatives, where the firft paffages are affetted, or by
diaphoretics, where the fubdl poifon may be dif-
charged by the pores of the fkin, and thefe timely ap-
plied in the beginning of the difeafe, the patient be
not relieved 3 then the chief help, the phyfician can
give, is to reftrain the violence of the motion or fur-
nifh the oeconomy with fuch matter, as will render
the violent and inordinate motion lefs injurious and

- more
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more tolerable. The method of doing this, nature
herfelf generally points out. As by motiom, heat is
produced, and by that heat, raifed beyond due bounds,
the friendly balmy fluid, neceffary to keep the com-
mon mafs of humours in a fluid ftate, muft be alter-
ed, wafted or diffipated; the patient grows thufty
and calls aloud for water or watery liquors to drink.
Water is then, his principal, if not fole, remedy :
This correts the heat, cools and thins the blood,
{oftens and lubricates the arid and crifp folids, dif-
{olves and wathes off foregne and noxious matters, and,
m fhort, reeftablithes the vital and animal functi-
ons, and reftores defired health, Hence, the moft
obfervant and judicious phyficians, whether antient or
modern, have always layed a great ftrefs on the plen-
tiful drinking of water, either fimple, or flightly me-
dicated with fome convenient vegetable fubftance, in
the form of Prifans or Apozemes, in all fimple Fe-
vers; with this caution, that it fhould not be given
too cold. Were not this one of the beft, the moft
univerfal of remedies, what muft become of the poor
in this and other nations, where they can not often
procure any other medicine, and are fometimes forced
to rely on it for their principal fupport ?

§ 402. Chronic difeafes are fuch, as are flow in
their accefs and progrefs, and continue long, without
any ftated time of determination. Thefe generally
arife from a fulnefs and vifcidity, or fome particular
impurity of the juices, gradually induced, which brings
on obftructions of the bowels and glands, unequal
and imperfect circulation, fecretion and excretion.
Such are the fcurvey and fcrophulous diforders, the
ftone and gravel, the gout and rhumatifm, &c. for
the whole train of which, water has been found the
moft potent, the moft univerfal remedy.

§ 403. Of this, further proofs and inftances fhall
be offered in treating of the mineral waters, which
have been found moft effeftual in many chronic dif-
tempers. - That their efficacy did pot depend upon

M2 | their
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their folid contents, whether terrene, metalic, fulphu-
reous or faline, may be judged from thefe confidera-
tions; 1. that fuch contents given without being dif-
folved in, and diluted with, a confiderable quanticy
of water, would prove fruitlefs, if not hurtful. 2.
‘That many of the moft fimple {prings and baths have
been found fovereign remedies in a great variety of
chronic affe¢tions. This has proved a fatal ftumbling
block to many practitioners in Phyfic ; who, being
ignorant of the qualitics and effeéts of fimple water,
in order to enable them to conjetture the qualities,
or to explane the effeéts of fuch waters, by the ope-
ration of fome drug, with which they might have had
fome flight acquaintance ; have tortured their own
brains and the waters of divers healthful {prings to
find out or afcribe principles to them, which the wife
Creator never gave them., Thus, a medly of all the
mineral kingdom, a chaos of falts, as fome * call it,
were given to the waters of Aken ; fulphur, bitumen,
an alcaline falt, and nitre, to thofe of Bath; Allum
and Lime-ftone, to thofe of Briftol ; Nitre to thofe of
Scarborough, Cheltenham and other purging {prings,
and mercury to the pericdical baths of Pfeffer, &c.
the falfehood and abfurdity of which, we fhall fet forth
in treating of thefe waters feverally. But;, to thew, that
fimple {pring water, either cold or heated, in its paf-
fage through the earth, is found a powerful remedy in
many inveterate chronic difeales, let us attend to the
effects produced by thofe {prings, to which the fuper-
ftitious refort, expecting aid from the tutelar or ima-
ginary prefiding faint, to whom the waters are fup-
pofed to be confecrated. To thefe, let us add thofe fa-
mous waters mentioned by Horrman in the tralt before
cited fuch as the pure, light, fimple waters of Schleufm-
gen in the Principality of Henneberg, in Germany ;
by which the Gravel and Stone, Gout, Rheumatifm,
Scurvev, ftiffnefsand weaknefs of the joints and limbs,

* Flincel, de Therm. Aquifgr. & Porcet. and his followers and
tranfcribers. - i :

and
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and obftructed Menftrua and Hemorhoids are re-
lieved ; the like waters not many years difcovered in
the Black Foreft near Ofterod, which, upon examina-
tion, afford not a grain of any folid mineral matter ; yet,
are found effetual in the preceding diftempers, as well
as in inveterate diforders of the head, weaknefles of
the limbs and choleric and hypochondriac affections.
To thefe may be added the Baths of Toeplitz, in Ger-
many, the famous thermal waters of Pfeffer, in Switz-
erland, which we have alrecady mentioned, as none
other, than fnow water warmed by a fubterranean
heat ; for, they are found void of mineral {pirit, as
well as of all folid matter ; yet, they are powerful re-
medies for all diforders arifing from mucous, faline
or tartarous concretions, as contractions or rigidity of
the joints, gravel and ftone, fcurvey, gout and rhu-
matifm, &c. And notwithftanding, thefe waters are
as fimple and pure, as any water can be conceived ;
they are foft and light, as rain water; and have no
more appearance of mineral {pirit, of falt or fulphur,
or other terrene matter, than that: They fuffer no
change upon the addition of acids or alcalies, nor caufe
any precipitation upon the mixture of faline or meta-
lic folutions.

§ 204. The fame may be fayed of a bath in Hefle,
called das Schlangenbad, the ferpent’s bath, as alfo of
the waters of Pifa, Tettuccia, Noceria, and many
others in Italy ; as well as of a remarkable {pring in
Iceland, whofe heat is equal to that of boiling water,
though it be as fimple, as that of rain.

§ 405. We fee then, that reafon and experience de-
monftrate the extenfive, the univerfal ufe of water in
food and medicine. It was deemed a fubject to write
on, worthy of the pens of many of the antients, as
well as * Hippocrates, who wrote exprefly on water.

M 3 And

* De Liquid. ufu. et DeAcre Aquis & locis. Quicunque artem me-

dicam integre aflequi velit, primo temporum anni rationem habere de-

bet, deinde ventoram, qui cuivis regioni proprij. Neque negligentio-
' Icm
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And certainly, that phyfician, who is unacquainted
with the nature and quality of waters in general, efpe-
cially of thofe, that are ufed where he practices, is but

oorly furnithed with means of preferving or reftor--

ing the health of his patients.
§ 406. If authority be wanted to fupport the ufe
of fimple water in numberlefs difeafes, it may be had

by confulting the works of the graveft and beft prac-
tical writers,

§ 407. Rieprinvs,an author cited by Horrman,
recommends water in melancholy madnefs ; and fays,

that rain water, taken like mineral water, firft in a
{mall quantity, increafed gradually to a confiderable
pitch, continuing it fo for fome days, and then gra-
dually diminithing it, cures cacheétic and confumptive
Iperfﬂns. - '

§ 408. Riverrus * fays, that by the continued
ufe of fimple water alone, he has known the fuppref-
fed menttrual courfes reftored, better than by more
pompous emenagogues. s

§ 409. Cersus b earneftly recommends the ufe
of cold water in diforders of the head, as the mur,
or ftuffing of the nofe, bleardnefs or inflammations
of the eyes, defluxions onthe glands of the throat, &e.

§ 410. SyLvaTicus © warmly recommendsit in red
and pimpled faces and other erruptions of the fkin,
and in choleric heats of the liver.

§ 411. So effectual has fimple water been found in
the gout, in France, that it is called the Capucin’s
remedy ; becaufe the Friars of that order, by waters
drinking, keep clear, or cure themfelves, of that dif-
order, Agreeable to this, is what MarTiANUS in
his commentary on HirrocraTes afferts; Cardinal

rem fe circa aguarum facultates cognofcendas exhibere conventt,
Quem admodum enim guftu differunt et pondere et flatione; fic
quoque virtute aliae aliis longe praeftant ; has, fi quis ad urbem fibi
incognitam perveniat, diligenter oportet fcrutari.

* Oper. lib. iv. ¢, 24. b Lib. i. cap. 1g. € Cap 1,
Obf. 1, : oy
Ber-

N .'_'...-h.a-.u_.h.'-'.ﬂ.
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Bernerius his having been perfectly cured of the gout,
by drinking cold water onely. To this RonpeLE-
T1us * fubfcribes, when he afferts, his having cured
many perfons of the gout by plentiful drinking of cold
water ; which fucceded beft in thofe of bilious habits.

§ 412. But, as cold water may be difagreeable and
hurtful to perfons of cold conftitutions and weak
nerves ; for fuch, either the natural hot {pring water,
and next to thefe any fimple waters warmed are moft
proper.  Thefe are countenanced by AVICENNE h
Such waters taken upon an empty ftomach muft be
ferviceable in all diforders arifing from a foulnefs of
the inteftinal channel, or a thick and vifcid ftate of
the juices.

§ 413. Letno man be deceived in attributing folely
to the herbs or other drugs, with which water is im-
pregnated, fometimes difguifed, in Apozemes, Decoc-
tions or Infufions, or to {prings flightly tainted with
minerals, the effects, by the compofition produced.
Such Drugs given by themfelves would often be found,
as ineffeual, as the folid contents extraéted from mi-
neral waters -are obferved. Their efficacy is chiefly,
if not folely, owing to the water alone ; and in many
cafes, fimple, pure water would be found to produce
the fame or equal effeéts, with thefe more pompous
compounds.  Yet, fuch have their ufes in many cafes,
where fomething well adapted to the patient’s particu-
lar cafe, may be conveyed by the means of that moft
univerfal folvent and excellent vehicle, water.

§ 414. Moft chronic and many acute difeafes de-
duce their origin from a Plethora, or fulnefs. This is
beft prevented or cured by the ufe of water: For, by
thinning or diluting the blood, -1t prevents thofe mor-
bid coagulations and concretions, which lay a founda-
tion for all diforders arifing from obftructions ; or, by
diffolving them when formed, fit them for circulation,
and wathes away all impurities and faline recrements

a Prax. p. 611. b Lib. i. Se&t. 2, ¢. 16, p. 102.
M 4 from
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from the mafs of humors, determining them by the -

moft convenient emunctories.
§ 415. To facilitate the natural difcharges, water
foftens and opens the fecretory and excretory tubes in

general, and thereby promotes the rejection of all ufe-
lefs or ofienfive matters in them contained. It keeps

the body duly lax and free, promotes urine, and by

wafhing and cleanfing the urinary paflages, prevents
calculous concretions. Water, at the fame time, that
it keeps all the humors in due fluidity, opens and
cleanfes the pores of the fkin, by which tranfpiration,
of all others the moft beneficent and neceflary evacu-
ation, 1s regularly kept up.

§ 416. From thefe confiderations, it is not difficult
to conceive how water becomes ufeful and neceffa
in all conftitutions, to all ages, and to both fexes. In
- fanguine habits, it keeps up fuch a fluid ftate of the
mals of humors, as is neceflary for a free circulation ;
without which, fuch muft be conftantly expofed to
obftructions and inflammations. In the choleric, it at-
temperates the inordinate motion and confequent heat
of the folids, by blunting and correcting the acrimony
of the juices, and promoting a difcharge of the re-
dundant faline and fulphureous parts by the proper
excretory pores and ducts. By thinning and refolving
the vifcidity of the blood, it remarkably helps the me-
lancholic and phlegmatic. |

§ 417. Water not onely agrees, but is neceffary to
the well being of man in all ages. Infants are fub-
jeét to many diforders from the vifcidity and acefcen-
cy of the milk, which makes the chief part of their
diet. In the puerile ftage of life, various diforders
arife from a vifcidity of the juices, occafioned by the
redundance of nourtthment: In the adult or manly
age, we are expofed to the like diforders, and to in-
flammations and fevers; and in old age, the fibres
are apt to grow rigid, the {fmall tubes and pores be-
come folid or obftruéted, and all the vital and ani-
mal funclions become languid and irregular. In all

thefe

i Pl s i
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thefe ftates and cafes, water muft give the moft pow-
erful help ; for reafons, which, I hope, are obvious
from what has been before offered.

§ 418. Water is well appropriated to either fex,
whole diforders, in general, requires a fimilar treat-
ment, as the organs, which perform the wvital and
animal funétions, are in both alike, In either, the ob-
ftruction of the menftrual, or fupprefiion of habitual
hemorhoidal, fluxes, alike brings on dreadful diforders,
In both, thefe difcharges are effettually reftored bya
proper ufe of water.

§ 4119. Water then thould be drank at meals from
the infant ftate to the laft ftages of life. In general,
the quantity fhould not be lefs than triple the weight
of the folids confumed. As a medicine, in all proper
cafes. it may be drank to affuage heatand thirft, to
cleanfe the firft and fecond paffages, to dilute the
blood and other juices, and to take off the tenfion of
the folids; beginning with {mall quantities, increafing
them gradually, -till they are found to anfwer, and
then diminifhing the dofe in the fame time and propor-
tion, as it was augmented.

Of the topical ufes of Water.

§ 420. Hitherto, we have confidered the internal
ufe of water. Let us now examine it as a topical ap-
plication, in which we fhall not find it much lefs ef-
fectual, or lefs univerfal.

§ 421. Asitis probable, the firft diforder known
to man was local and external, fome foulnefs or injury
of the fkin, ftrain, bruife or wound, and water pre-
fented itfelf in moft places, it is likely, that this bew
nign fluid was the firft topical application. Its ufe in
medicine, as well as food, no doubt, beeame early
known to man. Nor do we find the brute creation
ignorant of its ufe in cither intention. The moit an-
tient writers in the healing art mention bathing, warm
and cold, as a well known and proved remedy. And

there
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there is hardly any credible account of any people
on the globe at any time fo rude and barbarous, as not
to know the ufe of bathing.

§ 422. We have before touched upon the antiquity
and univerfality of the cuftom and ufe of wafthing. It
is not here neceflary to expatiate much further on that
fubject : The medicinal, not the ritual or religious,
ufe of water is the object of this difquifition. We find
then, in all countries and in all ages, of which we have
any authentic hiftories, Bathing was held in univerfal,
high eftimation. . Thus, in every city in antient Egypr,
magnificent baths were built for public and private
ufe. The Greeks followed the example of the Egyp-
tians, as the Romans afterwards embraced that of
Greece. By bathing, théfe people fought the prefer-
~ wvation of prefent, and the reftoration of loffed, health.
Nor were they fruftrated in their expeétations: For,
thefe ends were eafily anfwered to a frugal, moderate
people ; and the good effects of thefe falutary appli-
cations were obferved and recorded by the moft an-
tient writers, and the pra&ice, by them authorifed,
handed down to pofterity ; as maybe feen in the works
of HiprocraTES, GALEN, ARETAEUS, TRALLIAN,
AeTtius, Cersus, Caerivs AURELIANUS, &c.

§ 423. The Greek and Roman luxury appeared in
nothing more evident, than in the magnificent ftruc-
tures, they erected for their Baths. It has ever been
the fate of the moft powerful remedies, that men
could not be contented with the ufe of them upon ex-
traordinary occafions and in cafes of neceffity onely,
but they muft luxurioufly introduce them into the com-
mon oeconomy of life, Thus wine, and other fer-
mented and {pirituous liquors, tea, fnuff, and many
other ufeful creatures, are, by their abufe, in our
days, fo perverted, as, at beft, to be rendered ufe-
lefs to thofe who are accuftomed to them, and too
frequently to be found deftru&tive.  This, foon after
their eftablifhment, became the fate of baths: It was
no fooner made known to be neceffary, to the prefer-
T, vation
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vation and reftoration of health, to bathe on certain
times and occafions, than every one ran into the pro-
mifcuous ufe of the pleafing application. Hence, the
Emperors and other great perfonages raifed thofe fu--
perb ftruétures toadorn their baths, of which. we find
mention made, not oncly by the Poets, by Statius,
Martial, and others, but by more grave and ferious
writers, fuch as Seneca®, Prinv®, and Vitru-
vius %, Of this kind of building, feveral great ruins
ftill remane in Rome and Italy, monuments of the
luxury, as well as magnificence of their founders. In
procefs of time, baths became chiefly ufed for plea-
fure and recreation ; as we find Charlemagne received
his levee in a great bath, in his favorite city, Aken.
Such abufe could not fail of bringing baths to difcredit
and difufe.  As this too frequent and promifcuous ufe
of them muft have often produced evil, as well as
good, effeéts.

§ 424. But, though the abufe of the beft medicine
| feldom fails of bringing it into general difrepute ; phy-
| ficians fhould procede upon more rational principles,
than to {uffer lictle, mean popular caprices to affe&
their practice, or difcountenance the ufe of thefe good
things, which reafon and experience recommend.
When they have the teftimony of the wifeft of all
ages and nations to convince them of the falubrious
ufe of rational bathing, how can they fuffer themfelves
to be difcouraged from the ufing it, by any evils pro-
duced by its abufe! Let it not be afked—Phyficians
are but men. Phyfic is become a trade ; and fince it
became fuch, it has too often fallen into the hands of
mean, fervile and mercenary men, to efcape the de-
fpicable frauds and artifices, that have over-run moft
of the trades and employments of life.  The public
is ever captivated with novelty, and ever reveres things
feeming {ecret and myfterious. Hence, as new modes
and fathions become the life of trade, Phyfic, the no-

3 In Epiflol.  ® Hift. Natur, * De Architeftura,
bleft
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bleft art known to man, has been made to ftoop to-
the fame vile craft and artifice, and to put on the.

fhameful mafk of obfcurity, to ferve the fame bafe
ends,—fordid gain!

§ 425. In fuch a general degeneracy, it is eafy to
conceive how medicines rife and fall in common efti-
mation, and {uffer a rotation of fathions like our cloaths.
The frauds and impofitions, the horrid train of igno-
rance,which neceffarily attend this bafe practice, muft be

.
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obvious to the meaneft capacity. In thefe days, it is no

wonder, we find numbers of phyficians entire ftrangers
to the nature and qualities of fome of the moft valuable
fimples, and not daring, where they happen to know
and efteem a fimple, common medicine, to prefcribe
it ; when they fee vulgar prejudice take up arms againit
it, or find the popular folly fuch, as to eftimate the
value of the phyfician, as is frequently the cafe, from
the rarity, expence, or complicated preparation, or per-
haps the infinuated or imagined myftery of the me-
dicine, he prefcribes; or to make men run after a

Jugling fecret-monger, who is not, in knowledge or

rationality, three degrees removed from the brute,
that draws the gilded chariot, in which he rides tri-
umphant over phyfic, truth and common fenfe. Who,

in fuch times, will prefume to prefcribe a plane, fim-
ple remedy, familarly known to old women and
purfes ? — The fenfible, judicious, honeft phyfician,
who prefers the good of his patient and the peace of

his own confcience to riches, or the favour of a popu-

lace, which are too rarely obtained by better arts, than

temporifing, adulation, and fervility. Had the phyfical
world been better ftocked with men of this caft, orthe
populace more difcerning, we fhould fee fewer quacks
and other knaves make fortunes by the fpoils of a de-
luded people ; and medicines would notbe rated by their
- rarity, or, as men are often, by the tinfel on their gar-
" ments, the magnificence of their houfes, or the fplen-
. dor of their equipages. Had a due regard to the in-
. trinfec worth, not -outward ' appearance, of medicines

been |
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been kept up, water, now defpifed from its common-
nefs and plenty, would have the firft rank in the ma-
teria medica. How far it deferves this clafs, we have
endeavored already to fet forth in part, in fhewing
the internal ufe of this element, and we fhall further
evince in explaning the various internal, as well as ex-
ternal diforders, that are curable by the outward ap-
plication of water. 1

§ 426. Water is not much more negleéted in the
internal ufe, than external application. To this, the
former motives too much concur. But, another of
the caufes of the difufe of this moft powerful, though
common remedy, in the relief of inward diforders
efpecially, feems owing to modern phyficians laying
out more time and pains in inveftigating the nature
and ftate of the juices, than in examining, or attend-
ing to, thofe of the folids. Had it been duly con-
fidered, that the free and equal circulation and diftri-
bution of the blood and juices in general depend upon
the due elafticity and vigorous tone of the fibres of the
| folids, as well as on the fluid and balmy temper of the
| Juices, and that a more {peedy change may be often
wrought in the ftate of the folids by external, than in-
ternal remedies ; water, which of all other creatures
is beft qualified to produce fuch a change expediti-
oufly, could not have lofled ground in practice or the
eltimation of phyficians. We fhall in the fequel en-
deavor to fet this important, but much neglected
matter, 1o a proper hight,

Of BatHs in general.

. § 427. Among the antients, there were various
kinds and methods of bathing, which were either cold
or hot, moift or dry.

§ 428. 1. The cold baths were always moift, con-
fifting of cold, fimple water, for the moft part;
though fometimes, faline, chiefly fea, water was ufed.

429. 2. The hot baths were humid or moift,
and dry. The humid or moift were chiefly imple
I water,
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water, arteficially warmed, or fimple or mineral water
naturally heated in its pafiage through the earth in va-

)

|

af
)
|

rious Thermae or natural baths.  The dry were alfo

natural or arteficial ; fuch as Infolation, or being ex-

poled to the heat of the funy falt or fund heated by |

the fun or by an ordinary fire ; hot vapors iffuing

from mines ; ovens and ftoves, built for the purpofe

and heated by art ; in which bodies were conveniently
placed for the difcharge of fuperfiuous humidity by

of
or fermenting grapes, which are ufed in fome coun-

1
-
|

|
Wy
|

the rpares of the fkin. To thefe may be added, Baths
ermenting or putrefying Horfe dung, or of prefied

tries, in chronic cafes, with great fuccefs ; and the |

Vapor Bath, that of any fimple water duly heated,

plane or impregnated with any appropriate medicine ;

or the vapor of fome natural bath, charged with a

fubtil, volatile fpirit, or with the effential principles of

fulphur, as the Baths of Aken, or Aix la' Chapelle.

§ 430. In this place, it would be improper and fo-
regne to our purpofe to treat of any other, than the
humid bathing, or the various manners of applying

fimple water to the human body externally, for the
prefervation or reftoration of health. In what efti-
mation this remedy was held among the antients may
be collected from *HirpocraTes, *GaLen, ©Ori-
BASIUS, ‘STrRaBO, *PLiNY, and others.

§ 431. The waters, which have been in ufe from
all antiquity for bathing, are the different kinds of ter-

reftrial waters ; thofe, for example, of Springs, Rivers, |
Lakes, or the Sea. Of thofe, baths may be had or |

made of any degree of cold or heat, that is required.
I fhall here onely confider them, as 1. cold, 2. tem-
perate, 3. tepid or hot; and then add fome account
of the Vapor bath, its ufes and effeéts,

* De Liquid. ufu. ~ ® De tuenda valetudine. ¢ Lib. vi. cap,

xxvii. 4 Geograph, lib, xv. ¢ Nat. hift. lib, xxix, c. 1. lib.
xxxi, c. 3. &¢,

1. Of
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I. Of the Cold Bath.

§ 432. Whoever would conceive a rational notion
of the operation and effects of any medicine, muft firfe
be well acquainted with the ftructure and ufe of the
parts of the body, with the animal oeconomy in ge-
neral, with the frame and nature of the part in part-
cular, to which it is to be applied, as well as with the
quality of the medicine itfelf.

§ 433. The fibres, of which the veffels and other
fofter folids of the animal body are compofed, are of
an elaftic or {pringy nature, and fo exquifitely {enfible,
that they are every inftant changing their tone, grow-
ing more tenfe or lax, as they come to be affected
by the alterations conftantly wrought in the animal
juices, they contain, or in the atmofphere, that fur-
rounds them. Thus, the tone of the fibres of an ani-
mal is never at a ftand ; but more variable, than the
| beft conftructed thermometer, in which the liquid 1s
| never found at reft. The brute creation fenfibly feels
the eflects, the changes of the atmofphere produce on
. them, and difcovers it to the obfervant : Ruftics fore-
tel the changes of weather, particularly to wet or dry,
by obfervations on the deportment of their cattle and
fowl, which are always found to lick and {mooth their
coats, or feather themfelves, at the approach of rain,
before any of our arteficial machines can meafure the
change. Thefe creatures feel an itching, or fome cer=
tain fenfation on the fkin, upon this alteration of
the air, which makes the one lay its fur {mooth by
rubbing or licking it ; and the other fqueefe, with its
beake, a gland in the rump, which fecerns, and, upon
compreflion, difcharges an oily or unétuous fubftance,
with which they befmear their feathers, fo as they may
be leaft affected by the impending rains.

§ 434. The whole animal frame is made up of fi«
bres a% this kind. Thefe fibres are moftly vafcular.
The veflels; they compofe, are twofold ; 1. Arterial 3

and
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and 2. Venal. The 1. or arterial are thefe which car-
ry the mafs of humours from the heart, or center, to
the extremities, for the nutrition of the feveral parts
and the elaboration or feparation of other juices, from
the general mafs for the ufes of the oeconomy. The
2d. or Venal are thofe, that carry the fuperfluous
mafs, {poiled indeed of all that is neceffary for the
forementioned purpofes, back again to the heart and
lungs, by pafling through which, it is as it were re-
newed, replenithed with fubftances fimilar to what it
before lofled, which it beftows in its courfe, asbefore,
Eun the feveral parts in its paffage. This is called

e Circulation of the blood, the happy dilcovery of
our immortal Harvey.

§ 435. Befides the very minute tubes, by which the
arteries and venes communicate, each have certain
other tubes exquifitely fmall appertaining to them.
Thefe tubular appendages terminate or begin in the
fkin, and conftitute that innumerable and inconceiv-
able number of perforations of the fkin, which are
called the Pores. Thefe fubtil ducts are two fold 3 1.
The arterial or excretory pores, which procede from
the arteries ; by which a certain fubtil excrementitious
humor, exceding in weight all the other evacuaticns
of the human body, is, in an healthful, which is the
natural ftate, continually difcharged in an invifible va-
por or exhalation, or in a perceptible dewy moifture.
This is the perfpirable or tranfpirable matter, which
is diftinguithed into infenfible or fenfible Perfpiration
or Tranfpiration ; the nature and excretion ot which
was firft and beft explaned by SaxcTorrus, an Italian
Phyfician, and further illuftrated by our great LisTER,
and the Kervs,

§ 436. 2. The venal or inforbent Pores, are fmall -

and invifible duéts, which, pafling, like the arterial,
through the fkin, communicate with the {malleft ca-
pillary branches of the venes, and thus convey to the
mafs of blood, all matters that are applied to the fup-
face of the fkin in a ftate fubtil enough to pafs their

orifices.
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orifices. By thefe, various medicines are conveyed
into the blood and produce their refpeétive effects. By
thefe, nourifhment is abforbed from the very air: For,
by thefe alone we can account for the extraordinary
fatnefs of cooks, butchers, and other perfons con-
cerned much in drefling or handling of provifions for
food : The efAuvia or {ubtil exhalations, that conftant-
Iy fly off fuch bodies, efpecially when warmed or heat-
ed, enter into thefe pores, and are by them conducted
to the venes, and fo mixed with the blood, and by
the circulation, applied to the feveral purpoifes of the
oeconomy. Hence, we may fee, that good air is ne-
ceffary to our well being ; as well for what we may
infpire or inforbe by thefe pores, as for what we take
in by the Lungs. And hence, we may learn how
cautious we fhould be in the choice of water for exter-
nal, as well as internal application : For both purpofes,
the lighteft, fubtileft, and fofteft water fhould in ge-
neral be chofen ; except in fome particular cafes, where
that, naturally or arteficially medicated, may be found
more effectual and proper.

§ 437. This fhort fketch of phyfiology premifed,
the effeét and operation of topical or external applis
cations in general, that of water in particular, may be
more rationally explaned and eafily underftood.

§ 438. The water ufed for cold, as well as tem-
perate and warm, bathing are to be confidered 2s pure
or fimple ; asthatof rain, fnow, fweet or infipid {prings,
8c. or as compound, fuch as the mineral, or medi-
cated waters, Here, we fhall confine our felves to
fimple water folely, leaving the others to be treated of
in the fequel, under their proper heads.

§ 439. By bathing in general, is meaned the im-
merfion of the whole or fome particular limb or part
of the body inwater ; though certain dry applications,
fuch as heated air and vapor, as well as falt, fand, &c.
have obtained, as before obferved, the denomination
of Baths, in a phyfical, as well as a chemical, accep-

tation. Here, we mean, by bathing, the immerfion
of
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of the whole or fome particular limb or part of the
body, in a fimple watery fluid onely, either cold,
temperate, warm or hot, or lying in the vapor of
fuch. And firft of cold bathing.

§ 440. The altion of water, upon the body theren
rmmerged, depends, 1. upon the purity or heteroge-
neity of the water ; 2. upon its levity or gravity; whence
its fitnefs or unfitnefs to diffolve matters, or enter the
pores of bodies ; and, 3. upon the different degrees of
its Coldnefs or Heat.

§ 441. 1. The pureft, impleft waters are the lighteft,
the moft foft and capable of diffolving and wathing
of bodies, the moft fubtil and fit to enter the pores of
thefkin, and dilute the blood. Thefe waters are found
cold or hot, according to the temperament of the air
and earth through which they have paffed, or in which
they are kept. The more heterogene the water, the
more heavy and grofs in general it is found, the more
hard and unfit to diffolve bodies or enter into the mafs
of humors by the pores. 1ts coldnefs or heat depends
upon the fame accidents with thofe of the moft pure ;
for, in this refpect, all waters are but paflive; fome
being more fufceptible of heat and cold than others,
for reafons before obferved. '

§ 442. 2. The lighteft water is found eight hundred
times heavier, than common air. In this proportion,
then, is the preflure upon the body immerfed in wa-
ter increaled, by the greater or lefler weight of water
incumbent upon the furface of the body: This is fo
much added to the weight and prefiure of the atmo-
iphere, which is fuftained alike in, as out of, water,
 § 443. 3. Water 1s rarefied by heat and condenfed
by cold. . Hence, cold water is heavier, than the like
volume of hot. The colder the water, the more denfe,
the more heavy, the more grofs and unfit to diffolve
bodies, and enter the pores of the {kin, it will always
be found.
 § 444. Hence, the action of cold water, upon the
body therein immerged, is eafily conceived : It mg{t

aACiy
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aék, 1. chiefly by its fluidicy, which qualifies it to em-
brace and comprefs equally all the parts; 2. by its
coldnefs, which conftringes the folids, and condenfes
the fluids ; and, 3. by its gravity, which, by compref-
fing cthe furface with an additional weight, repels all
the fluids from the circumference to the center.

§ 445. As the dimenfions of all the veflels, ex-
pofed to the immediate action of the cold bath, mult
neceflarily be fo contraéted, as to receive or contain
but very little blood, during the impuife ; fo, of ne-
ceffity, the great, internal veficls muft be proportion-
ably diftended and enlarged. As foon, as this exter-
nal impulfe is removed, if the bowels, which perform
the vital funtions be vigorous, the blood is propelled
with new energy throughout the oeconomy, by the n-
creafed force given the elafticity of the fibres of the
containing folids.  And thus, circulation and tranfpi-
ration, which were both for a while, in fome meafure,
obftruéted or retarded, are refumed and carried on
with more than ordinary vigor. The body, which,
before bathing, was cold and chilly, from a languid
circulation and an unequal diftribution of vital heat
and fpirits, the confequence of a relaxation of the fo-
lids, grows warm and lively, perfpires freely; and,
if clofe covered up in bed, will fweat profufely; all
which arife from an extraordinary momentum given
the blood, by invigorating and bracing up the tone of
the relaxed folids.

§ 446. The cures performed by cold bathing are
all proofs of the truth of this theory. Whatever dif-
orders arife from a debilitated and relaxed ftate of the
folids, which muft fooner or later bring on a vifad,
fizy, fluggith difpofition of the blood and juices, if
taken in time, before the bowels are affeCted or ob-
ftruétions are formed, may be effectually relieved joint-
ly by this action of the water and this re-action of the
animal fibres, in cold bathing.

§ 447. As the primary and principal effe of cold
bathing is wrought upon the folids, whofe aétien u ;Eﬂ
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the fluids is thereby promoted or altered ; conftant
¢are is ‘to be taken not to adminifter this remedy,
where, by length of time and-other accidents, fuch a
change is wrought in the juices, as may make it dan-
gerous to comprefs or forcibly to propel them from
one part to another : For, when they are grofs and
vifcid, or onely in too great abundance, dangerous
obftrudtions or inflammations may be formed, or an
increafe of fizinefs and vifcidity induced. Befides,
the folids will be weakened by every effort, they make
to contraét or conftringe themfelves, when the con-
tained flaid is; from its quality or quantity, incapa-
ble of yielding to the external comprefiure of the {o-
fids wrought upon by the cold water. And, when
the fluids are by any means reduced and broken, or
- fendered thin, acrid or fharp, by increafing the force
“ of the cireulation, or diftending fome of the internal
veffels, by the fudden influx of blood, in the lungs,
brain or other bowels, an haemorhage, an effufion
of blood, or burfting of blood veflels, of moft fatal
confequence, may well be occafioned, Dby ill-timed
cold bathing.

§ 448. A fimilar reafon renders univerfal cold bath-
ing perilous and deftructive, where any bowel is ob-
ftructed, inflamed or debilitated : The contraction of
the fibres and the confequent diminution of the dia-
meters of thofe veffels, which are neareft the furface
or moft afiefted by the cold immerfion, muit occali-
on a greater impulfe and diftention of the vefiels more
remote from its aétion ; thefe then muft receive 3
greater influx of blood in proportion to their fizes
and the tones of their fibres.  Such of thefe vefiels,
as are by any means obftrufted, muft have that ob-
ftruction increafed or confirmed by cold bathing, and
fuch, as ate any way debilitated, muft be proportion-
ably diftrefied by yielding more to the increafed in-
flux thus occafioned. Thefe general concife cautions
premifed, let us procede to confider in what cafes and
circumftances cold bathing may be ufed with defired
fuccefs, § 449.
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§ 449. As the general difufe of water is to be uni-
verfally regretted ; fo the'great, modern neglect of
cold bathing is much to be lamented by all the northern
inhabitants of the carth more efpecially ; but chiefly by
the inhabitants of thefe northern iflands in particular,
-whofe natural difeafes may moftly be prevented or
cured by the rational ufe of cold bathing. Bur, to il-
luftrate by fome examples 3——

§ 450. There is not any diforder, to which we are
more fubjeét, than thofe, that take their rife from ob-
ftructed or inordinate perfpiration. The difcharges by
the pores of the fkin are not oniy greater in quantity,
but of more importance to the oeconomy of life,
than all the other excretions taken together, The
more changeable and uncertain the climate, the more
irregular muft the cutaneous difcharges always prove.
Our climate being extremely variable, obftructed per-
{piration, with all its train of evil confequences, muft
be, as we find it, very commoen. Hence, what we
call catching of cold becomes fo frequent. Hence,
the Murr or ftuffing of the Head, Rheums, or Ca-
tarrhs, Coughs, Aftma’s, &c. are fo rife amongft us.

§ 251. 1 do not point thefe out, as diforders,
which may be cured by cold bathing. I have already
obflerved, that when the juices are in any wife mor-
bid, when they offend in quantity or quality, or when
any particular part is inflamed, obftructed or weaken-
ed, cold bathing is in general to be avoided. But,
the juft now mentioned confequences of obftructed
perfpiration may well be prevented by the timely ufe
of cold bathing; which gives fuch a {enfible elafticity
to the Fibres, as keeps the fkin proof againft the fre-
quent, fudden changes of the weather, whether from
hot to cold, from dry to moift, or the reverfe ; and,
by preferving that due tone, fupports a free and equal
circulation, and with that, the due fecretions, as well
as this and other excretions, neceffary to perfeét health.

§ 452. Rachitis, or Rhachitis, the Rachits, or Rick-
ets, as it is commonly called, is a diforder, that fo-
: N 3 regners,
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regners, fometime, have looked upon as endemial
in Britain, peculiar to our foil and chmate, But, for
this notion, there is no good authority. Some look
upon it to be a new diftemper ; for no bettcr reafon,
than its not being exprefly named by the ancients;
but, the fighs and fymptoms of the difeafe {feem to be
given by HiprocraTes in {peaking of the diforders
of children, where he mentions the bending inward
or diftortion of the fpine, the preternatural growth of
the head, 8c. It is beft treated by the moderns ;
among which, the moft efiiinent are our GLvyssoN,
Svpennam, CHirLTon, and Mavow. By thefeitis
confefied, the Rachits arife from an unequal diftribu-
tion of the nutricious juices 5 from the abundance of
which, fome parts of the mufcles, bowels and bones
~increafe beyond the natural fize, to the disfiguration,
and diftortion of the parts, or the diflocation of the
joints 3 whileft others, from a defeét of the necel

fupplies, emaciate, fhrivel, and confume. Though
this diforder be too rife in our country, I fee no juft
caufe for pronouncing it endemial. It is not impro~
bable, the humidity of our climates may make it ap-
pear more common with us, than in drier countries ;
but, I doubt, no part of Europe will be found free
from it; efpecially, where foftnefs and luxury have
broken the ndtural ftrength and hardy difpofition ‘of
parents and their unnatural, but fathionable, {ubfti-
tutes, Nurfes. The Rachits were not taken notice
of 1 Britain before the year 1620, or thereabouts,
when our Grysson obliged the public with his trea-
tife on this fubjeét. About this time it was, that our
“Anceftors began fenfibly to fall from the primitive
fimplicity of their Diet, Cuftoms, and Manners.
From this period, we ‘may date the rife, and «count
the progrefs of this enervating and disfiguring dif-
temper, It can not therefore be deemed properly en-
~demial, nor folely confined to our foil or climate.
Our phyficians having firft favored the world with
a fational -and juft defeription and tethod of tﬁ;;
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of the difeafe, is not fufficient grounds to charge the
diftemper upon Britain. Happy it were for us, had
this been the onely diftemper, luxury had introduced,
and that that fell contagion had not more difordered
and disfigured our minds, than the Rachits have de-
formed our bodies. But, this is ne place for politi-
cal phyfic.

§ 453. Among thevarious remedies recommended
for the Rachits, cold bathing has been found the
chief : Tt is that, by which this diforder is moft ef-
fectually prevented, and without which, in mine opi-
nion, it can hardly be perfeétly cured: For, the moft
powerful alteratives prefcribed, will be found ineffec-
tual in bracing up the relaxed folids to their due tone,
without the help of frequent and long continued im-
merfion in cold water. And the early and frequent
ufe of ir, will be fufficient to prevent this deteftable
diftemper. k-

§ 454. Sir Joun Frover * is of opinion, that the
Rickets were not known in England before the original

J
d

cuftom of Immerfion was exchanged for {prinklingin .

Baptifm. I fhall not here enter upon a dilfquifition
into the foul-faving or body-healing nature of immer-
fion, confidered as a Sacrament. As a phyfical agent,

|

a fingle immerfion, facramentally or otherwife per-

formed, could hardly be fufficient to prevent or to
cure this or any other confirmed diftemper. But, the

changing a very antient civil cuftom, and an eftablifh- -

ed religious Ritual, fo remarkably, as from a gene-
ral immerfion in cold water, to the {prinkling of

the face folely, flightly, with that element, fhews that .

idle fears were contracted about general immerfion,
that men began to drop it in every fenfe, and there-
fore had the very form of a Sacrament altered by a
Canon} to prevent the dreaded ill effets, even in Bap-
tifm. It muft then be owing to a general neglect or
difufe of cold bathing or wafhing, not folely tg the

* ¥YXPOAOYEIA: or Hift. of cold bathing, L_
N 4 o alteration

l-d."_h



184 Of WATER in general.

alteration of the baptifmal manner of immerfion, that
this fenfible change was obferved to have arofe in the
conftitutions of our children about the beginning of
the laft century. It is therefore much to be wifhed,
that the falutary regimen may in all refpeéts be re-
ftored. It is to be hoped, that men will inure their
children, from their infancy, to cold wafhing and
cold bathing, as the moft powerful prefervative and
reftorative of health and vigour. The advantages of
which are recommended by the grave authority of
AristorLe?, who fays it i1s not onely necefiary for the
prefervation of health ; but alfo makes men hardy
and ftrong, fit for the army,

§ 455. In recent luxations, or ftrains and bruifes,
the veflels are fo weakened by the diftraction, that
they receive too great a flux of humors ; whence tu-
“mor, pain, &c. enfue. In thefe, there is not a more
prefent and effectual remedy, than cold water 3 which,
by its weight and by its cooling, contraéting quality,
prefics upon and conftringes the weakened parts, and
prevents the flux of humors ufually attending fuch
injuries ; in which, the rational cure confifts,

§ 456. In the Rheumatifim and Gout, when the
inflammatory difpofition and the morbid ftate of the
humors is corrected, cold bathing is found a moft
fovereign remedy. I mention thefe together, astwo
fatal diftempers, which I look upon to have the
greateft analogy to each other; and which are fome-
times taken, the one, for the other. = The Gout is
an obftruction of the fynovial veflels, thofe, that car-
-1y and fecern a {mooth, foft, gelatinous fluid for Iu-
bricating the {everal articulations or joints of the
body, to prevent their heating, eafe their friction,
and facilitate their motion. ~ ‘This is always attended
with more or lefs inflammation and pain, and with a
fymptomatic Fever, in proportion to the habit of the
body, and the fenfibility of the joint affeéted. The
parts engaged being membranous and nervous, the

pain is for the moft part extremely exquifite and ex-
# Peliic, lib. vii, c. 17,
Crucis
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cruciating, and the fymptoms are extended from the
internal to the external parts, with tumor, inflamma-
tion and torture. It generally commences in the
joints moft remote from the center of motion, the
heart ; as in the toes or feet, fingers or hands: And,
as the vital powers decline, or the diforder becomes
more inveterate, it makes a greater progrefs towards
the center; and by feifing on fome more noble bowel
or viral part, clofes the tragic fcene. -

§ 457. The caufe of this diforder is moft cer-
tainly a too vifcid ftate of the lymph and other
juices, arifing from indigeftion, from a too mucila-
ginous and acid, or acefcent diet, This 1s aparent
from the fubjets of the Gout, which are generally
men pafled the meridian of life, thoughtful, inactive
and fedentary; fuch, as are given up to a luxurious,
voluptuous courfe of life ; wine, cider, and beer
bibers ; great eaters, efpecially of animal and other
mucilaginous or gelly-giving food ; followers of Ve-
nus, or the unfortunate defcendents of fuch, who are
often attacked earlier in life 5 in all which, efpecially
during the fit, the blood is found vifcid and fizy ;
the urine thick and high colored, with other figns of
a general vifcidity of the Humors,

§ 458. The moft rational and effe€tual methods
of preventing and curing the diftemper are farther
proofs of this notion.  Such as have none hereditary
taint, and are moderate in the ufe of the Non-natu-
rals ; eat but fimple food, chiefly vegetable ; drink but
milk, or water ; lead active lives, without excefs of
Venery ; and avoid the extremes of heat and cold in
their exercifes; fuch men, by keeping up a due flui-
dity of the juices, by the fimplicity of their diet,
without vifcous and inflaming fermented liquors ; and
by fupporting a free circulation, and a due tone of the
folids, by regular exercife; are rarely, if ever, feen
afflicted with this racking diftemper, the worft tem-
poral curfe of opulence and luxury. Thofe, thatare
attacked, are flowly cured by fuch a method of liv-

ing,
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ing, as I have deferibed. In the fit, they are relieved by
feafonable blood-letting ; by attenuating dnd refolving
medicines, which are chieflyalcaline or alcalefcent ; ad-
ding a foftening and diluting diet ; by warm bathing
and fomenting ; in fhort, by every thing, that breaks
the vifcidity of the juices, obtunds or blunts acidity,
and reftores the general mafs of humors to their na-
tural fluid, foft and balmy texture, and relaxes the
tenfion of the fibres,

§ 459. Inperfons, who have the misfortune to inherit
or contra® this morbid, gouty habit, as foon as the
ftronger irritation of the inflamed blood abates, which
fome time kept the folids, in the immediately affected
parts efpecially, in a tenfe, crifp ftate; as the fit de-
clines, the fibres in general are found totally unbraced,
quite relaxed ; which keeps not onely the patient a
long time decrepid, but fubjects him the {ooner to a
new fit; as the relaxation of the fibres greatly contri-
butes to increafe the prefent, or induce a new vifci-
dity of the juices. In fuch like cafes and circum-
{tances, nothing bids fairer for the reftoration of
ftrength to the enfeebled parts, and preventing re-
lapfes, than cold bathing, which moft fpeedily and
effectually braces up the relaked fibres to their due
tone, and reftores a free and equal circulation of the
blood and juices ; upon which their neceffary fluidity,
rogether with the requifite fecretions and excretions,
depend.

§ 460. The Rheumatifm feems to differ chiefly in
its place or fphere of attion from the Gout: Whileft
this principally attacks the joints and their adjoining
membranes, that affets the mufcles, membranes, or
membranous capfules of the mufcles and tendons, the
glands, and even the periofteum,or membrane, that im-
mediately invelopes or covers the bones 3 and afflicts
with pains exquifitely acute, but inferior to thofe of the

gout ; unlefs when the Periofteum, or fome very fen--

fible membrane, is engaged. It is fometimes attended
with a fever, which is generally of the flow, remittent
kind. The pains are not always fixed, or confined

te
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to the part firft attacked 3 but wander, thoot, and fly
about, fometimes with aftonithing fwiftnefs.  The
parts affected are often tumified, rarcly inflamed out-
wardly. During the fit, the Patient is feifed with a
ceneral languor and imbecility, impatient of being
touched, incapable of motion, at leaft in the limbs af-
fected. This excruciating and enervating diftemper
owes its origine to caufes fimilar to thole of the gout.
In the one, avitiated ferous humidity and a flatulency
Fre*t.rail more than in the other. Both require a fimi-
ar method of prevention and cure. After the fit,
the tone of the fibres is generally more relaxed in the
Rheumarifm, than in the Gout; and after due eva-
cuation ang_preparation, the cold bath produces as
happy effe®s in the one, as in the other. In both,
the general relaxation of the fibres is cured, a free
circulation is promoted, the natural difcharges fup-
ported, and defired health reftored and preferved, by
cold bathing.

§ 461. The antients made free with cold bathing,
when the morbid ftate of the juices might feem to
forbid it: Thus, we find, GarLen ufed it with fuc-
cefs, not onely in the Ephemera or Day-Fever; fo
called from the fits terminating within the age of the
infect, called the Ephemera, or Day-fly, a natural
day ; but alfo in Putrid and Hectic Fevers, where
there was no Bowel inflamed or obftruéted. I have
known Intermittents happily cured by the fame means.
It muft be confefled, it is a violent remedy, and that
none, but the young and robuft can well be fuppofed
capable of withftanding the fhock of a fudden im-
merfion in cold water, when the blood is highly heat-
ed and rarefied by the febrile motion and the folid fi-
bres thereby braced and diftended.  They, that can
endure the thock, muft certainly undergo a fpeedy
and extraordinary change : For, the excretions by the
Pores, by the urinary Duéts or firft paflages muft n
all likelihood be greatly increafed ; any of which may
well prove critical; and, in vigorous conftitutions,
falutary. § 462.
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§ 462. However unfit or hazardous cold bathing may
appear in feverifh paroxyfms; it is evident from what
has been already fayed, under the heads of Rheuma-
tifm and Gout, that after fevers, when the vice of the
humors is duly corrected, it muft effectually reftore
the loffed tone of the fibres; and by preferving that
tone, prevent all forts of fevers, as well as many other
diforders. By this manner of aéting of water in fe.
vers, we may conceive how, and for what reafon, it
has forages been deemed the beft remedy for that moft
dreadful fever attending the bitings of mad dogs and
other enraged animals; which diftemper is generally
moft fatal, when it is attended with the Hydrophobia
or dread of water, by which it is commonly attended.
Here, the fudden and unexpected immerfion 1n cold
water powerfully brings on a fweat, which is the
principal relief in this horrid diftemper. Where a
fweat 1s not occafioned, the cold bath is not found fe
{ferviceable as the warm.

§ 463. It I were to enumerate here, the various
diftempers, in which cold bathing may be ufeful, this
would prove rather a courfe of Pathology, than a dif-
fertation on the ufe of water. Let it fuffice, that I
obferve in general, thatwhere the prefervation of pre-
fent health depends upon keeping the tone of the fi-
bres and the difpofition of the cutaneous pores indue
order, or where the reftoration of loflfed health is
to be brought about by recovering the natural tone
of the folids from a contranatural relaxation of their
fibres, or by regulating the difpofition of the pores,
efpecially from fuch a ftate 5 cold bathing is the prin-
cipal, if not the fole, remedy. For proof of this, let
us but confider the happy effeéts of this application,
known to the moft rude and ignorant of the human
ipecies. _ .

§ 464. Hiftorians and Phyficians are agreed, that
an the moft barbarous ages of thefe northern coun-
tries, by which I mean the whole continent of Ger-
many, taking ip antient Scythia and the modern go-

VErnments,
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vernnients, whether popular or defpotic, of Sweden,
Norway, Denmark, Poland, and Mufcovy, as well
as thefe our Ifles ; immerfions and wathings in cold
water, from earlieft infancy to oldeft age, were the
common, conftant ufage, for a great length of time.
The antient Romans went out of their hot, into their
cold, baths. Several Indian nations have done and
ftill pra&ife the fame ; as do the whole people of Fin-
land, Livonia, and the great, extended empire of
Ruffia ; where, after warm bathing, they not onely go
into common cold and fuperficially frozen water, but
even roll themfelves in fnow. The effeéts by this ufe
of cold bathing produced, thould furely be fufficient
to reftore and eftablith the ufe of it among us ; fince
it is obfervable, that not onely the different nations
mentioned, but our brave anceftors the Britons, were
larger and ftronger, as well as more ftrait'and come-
ly of ftature, more long-lived, more healthy, more
robuft and vigorousin all refpets, than we or any
other people, who have not come into and do not
continue this familiar vfe of cold water, have been
found in this or any other age. ~Many men experi-
ence, though too few obferve, the happy effects of

- wathing their limbs and efpecially their heads -in cold
water. They are much lefs fubject to catching cold,
to catarrhs or defluxions upon the gums and glands
of the mouth and throat; to ftuffings and runnings of
the nofe, and the like. And one effe&, of import-
ance enough to demand our utmoft attention, I appre-
hend to be owing to the ufe or neglect of wafhing the
head in cold water : Itis a trite obfervation of the practi-
cioners in chirurgery, in France, and other neighbour-
ing countties, even where the climate is not much
hotter than ours, that wounds in the head in gene-
ral, and often the moft fuperficial, are commonly
deemed, and found upon experience, mortal ; where-
as, not onely wounds of the face and hairy {calp, but
even thofe of the meninges or membranes, that inve-
lope the brain, yea, even with a lofs of fubitance, alsl
well
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well as a divifion or feparation of the parts, of the
brain itfelf, and that by gun-fhot wounds, as well as
by thefe of cutting weapons, are with vs, moft fre-
quentl}r, happily cured. This, I can not think whole-
ly owing to our colder cluna.l;e, as the like fuccefs has
attended our chirurgeons in the treatment of our
wounded men in difterent parts of the neighbouring
continent. Nor can I attribute it folely to the now
known and confefled fuperiority of out chirurgeons
to thofe of France and other countries. I muft there-
fore rather incline to impute it to this; that the peo-
ple of the continent of Europe in genﬁral the French
in particular, accuftom themfelves to thick, warm,

woollen caps at night, and feldom or never bathe or
wath the head in cold water; on the contrary, the
later are early taught to look upon the cuftom, as
dangerous and barbarous, and therefore abhor it;
whileft our countrymen wear thin linen or no caps at
all ar nights, and, as often, as they wath their faces,
wath or bathe their heads in cold water. In the one
then, it may be judged, the vefiels of the head and
brain are more relaxed, and receive a greater influx of
more heated and rarcﬁt-d blood, than can be imagin-
ed in thofe, whofe heads are mﬂlfd, and whofe vef-
fels are contratted in their diameters, within due
bounds, by their cool lying at nights, and frequent
affufion of cold water in the day. This hint, how-
ever, I fubmit to the further enquiry and obfervarion
of the curious.

§ 465. I fhall conclude what T have to offer fur-
ther upon this head, with two practical obfervations of
great confequence, though too little attended to.

§ 466. The one is with regard to obftructions of
the urinary pafiages, called Iichurma, the fuppreflion
or unnatural retention of urine.  This tormenting dif-
eafe anifes from various different caufes, which may
be better conceived by confidering the nature of this
excrement and the texture of the parts, by which it
s fecerned and exereted. -

§ 467.

A
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§ 467. The Urine 1s a Ii?uid excrement, confifting
of a confiderable quantity of {imple aqueous humidi-
ty, charged with fuch heterogeneous parts, asare hurts
ful to the animal oeconomy. In this, the blood gets
thut of fuperabundant faline, oily and terrene parts.
It is called Lotium, the walh or ley; for, fuch it
proves to the blood, when it frees it from fuch im-
purities, as it is capable of diffolving.  Hence, the
figns of the different difpofitions of the mals of hu-
mors, upon which health or ficknefs depend, are col-
le€ted from the appearance and contents of the urine 3
which, in a2 morbid ftate, is found to contain a re=-
dundance of falt, of oily or earthy matters, or of one
or all of them ; when, in the natural, healthtful ftate,
it is compofed of juft proportions of the three, with
water enough to diffolve them, fo as to carry them,
off with moft eafe and fafety to the oeconomy.

§ 468. This excrementitious liquor is by a contri-
vance of ineffable wifdom feparated in the glands,
called the Kidnies, from the mafs of blood, by fuch
fubril, fine ftrainers, as do not admit a fingle red glo-
bule of blood, ner any quantity of the ferum to pafs
their lender tubes, when the thickeft and fouleft urine
gets a free paffage.

§ 469. The extreme orifices of thefe fmall tubes
open and difcharge their contents into ene common
receptacle in each kidney; which, from a funnel-
formed head, runs, by feveral fmaller canals, into a
fine, flender, pliant, cylindrical tube, called, the Ure-
ter, and is continued till it opens into the bladder,
one on ecither fide, near its neck.

§ 470. The Bladder is a cyftis or bag of a figure
nearly oval, or pair-formed; feated in the inferior
part of the belly of all fuch animals, as make wrine,
with its bottom uppermoft, and its mouth or orifice
downwards, efpecially in man ; in adult perfons, it is
ordinarily capable of containing about a pint of liquor.
It confifts of three different membranes or tunics, to
which fome add a fourth, The firft or eutward mem-

2 brane
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brane is a covering, which it borrows from the mem-
brane, that lines the lower belly, called, the Perito-
naeum, which extends commonly no farthﬂr than the
bottom or fuperior part of the bladder. Betwixt this
and the inner, or as fome call it, the fecond or mid-
dle coat, a cellular membrane is found, often full of
fat, which is what fome look upon, as the fourth tu-
nic. The fecond or inner coat confifts of mufcular
fibres difperfed in different directions, but chiefly
tranfverfe and longitudinal. Under this, is the in-
ternal, innermoft or third coat, whofe inward furface
1s covered with a foft mucous or gellatinous fubftance,
to foften and guard this receptacle from being in-
jured or irritated by the urine.  The neck of the
bladder is furnifhed with a membranous canal of a
cylindrical form, guarded with fuch a mucous liquor,
as the bladder itfelf: This tube, called, the Urethra,
is about the thicknefs or diameter of an ordinary
goofe quil, and of different lengths in both fexes ; in
which it is in common deftined to difcharge the urine,
but in the male alfo to ferve in procreation. The
neck of the bladder is alfo provided with a mulicle,
called, the Sphincter ; whofe fibres make a band, that
embraces and clofes the orifice; fo that none urine
can pafs, till 1ts conftri¢tion be by fome means re-
laxed.

§ 471. From this thort, rough fketch of the anato-
my and ufe of the parts, that fecern, contain and dif-
charge the Urine, together with the notion given of that
excrement, it can not be difficult to conceive how ob-
ftrutions or fuppreflions of urine are caufed. Thefe
may be occafioned by vices of the humors or of the
parts; as when the urine is charged with fharp falts,
irritations and inflammations of the parts, attended
with ftrangury or ifchury, arebrought on; when it is
charged with mucous and terrenc parts, tartarous or
calculous concretions, the Gravel or Stone, in the
kidnies or bladder, are produced ; which can eafily ob-
ftruct the paffage of the urine through any of bthe

tubes
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tubes. But, thefe are not of the kinds of fuppref-
fion of urine, that may properly be relieved, by the
external application of water, efpecially of cold. They
are only fuch, as arife from the vices of the folid or
containing parts 3 thefe are chiefly from a too great:
or hard conftriGture of the fibres, efpecially of the
Sphinéer ; together with a relaxation of the integu-
ments or a diftention of the mufcular and other coates
of the bladder, beyond the power of performiing the
contraétion of their fibres, neceflary to overcome the
Atricture of the Sphinéter and propel the urine.

§ 472. In thefe cafes, which frequently happen,
and elpecially in the later, the common ftimulating,
diuretic, or urine-forcing medicines, which are but too
often injudicioufly adminiftered,muft prove dangerous,
injurious and deftructive, as they are generally found
upon experience : Such can but irritate ; and irrita-
tion is more likely to increafe, than cure or abate the
diftrefsful malady. In the one, warm bathing, which
fofténs and relaxes the overbraced fibres of the retain-
ing mufcles, or of the tubes or membranes of the
Kidnies, bladder and urethra, is generally neceffary, with
other helps, which are hardly ever found fafe without
it ; whereas this often proves by itfelf a fufficient and ef-
fe@tual remedy.  In the other, cold bathing, which
alone beft reftores to the fibres and membranes of the
over-relaxed or diftended urinary canals and common
receptacle their contraétile power, which is aifo help-
ed by the preffure of the water, and the conftricture
of the fibres of the outward integuments and mulcles
of the lower belly, which it occafions ; is the moft {peedy
and certain relief. 1 have often feen very old perfons,
who are moft fubje& to this kind of retention of
urine, and infants, tortured almoft to death with diu-
retic and diluting medicines and ftoved and fweated
to diftra&ion , by the prefcription of ignorant or mii-
taken practitioners 3 when a fimple, fingle immerfion
in cold water, or even the fudden expofling the pa-
tient to .the cold air, has procured immediate relief

by .
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by a copious difcharge of long retained, and by in-
judicious treatment, heated, fharpened and increafed
urine. In thefe cafes, therefore, I recommend, pre-
ferable to all other medicines, the expofing the body
fuddenly to the cold air, giving cold water to drink,
and bathing firft the extremities, and after that, if it
thould be neceflary, frequently immerging the whole
body in cold water, which generally brings the defired
relief moft {peedily..

§ 473. As immerfion in cold water, by helping
the over-diftended and over-relaxed parts to contratt,
{o as to promote the natural difcharge of urine thus
too long retained or fuppreffed ; fo it effectually cures
that flaccid, relaxed ftate of the fibres often feen in old
age and infancy, which caufes a conflant or frequent
- and involuntary emiffion of urine.

§ 474. 1 cannot clofe this obfervation, without
cautioning every body againft the pernicious cuftom
of forcibly retaining and fupprefling their urine, a-
gainft repeted calls of nature; by which a total and:
obftinate fuppreflion has been often fatally induced.
This complaint when induced by long-forced, un-
feafonable retention, often the fruit of miftaken mo-
defty, is fometimes tedious and difficult of cure. It ge-
perally yields to the fame means, that relicve fuppref-
fion from a relaxation.

§ 475. The other and the laft practical obferva-
tion, which I fhall offer under this head, relates to
the firft, the greateft, nobleft and moft important
worldly tafk, fet by the almighty Creator to his crea-
tures, Generation or Procreation.—Increafe and mul-
tiply was heaven’s firft command to man. A pre-
cept conflantly entorced by the voice of nature and
reafon 3 yet, though diligently obferved, it frequent-
ly proves fruitlefs in fome, from certain imbecilities
in cither fex, which may be relieved by the ufe of
fimple water.

§ 476. Men often prove incapable of procreation
from a foftnefs and too relaxed a ftate of the ﬁ!:-]t;s.

Qr
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For this, they too frequently have recourfe to rich
nourithing diet and warm and ftimulating medicines,
which at beft, give but momentary help, and often
increafe the malady. Whereas, a plane and more
flender diet, due evacuation, cold bathing, and regu-
lar exercife, would more effectually enable them to
perform the procreative functions, and make them
the fathers n[‘P an healthful and vigorous progeny.

§ 477. Women likewife fufier on the other hand
from a too delicate, foft and relaxed ftate of the
fibres, which, by deftroying the retentive faculty,
impedes and prevents conception, or expofes them to
the lofs and peril of frequent abortions. For {uch
conflitutions, there is not a more fafe and effectual
remedy, than cold bathing. This fhould be ufed
before, and continued for abeut two or three months
after conception; bleeding and other proper prepa-
rations premifed. And by this means alone, many
women may be brought to be fruitful mothers, who
either never conceived at all, or having conceived,
never brought forth a living child.

§ 478. One of the many evil confequences of a
relaxed and debilitated ftate of the fibres is a dif-
charge of mucous matter from the urethra in men,
which is heightened, by certain infection, to a de-
gree of virulence, beyond the reach of cold bathing;
from the womb or vagina in women, in whom it
is called, Fluor Albus, the Whites. 'n both thefe
cafes, when fimple, not at all complicated with any
thing more than what merely arifes from a relaxation
of the parts, cold bathing is found a moft fpeedy
and effectual remedy.

§ 479. It remanes, that we add fome directions
for the ufe of, and proper preparatiens for, cold
bathing, and point out the fit times, feafons and man-
ner of applying it.

§ 480. They who accuftom their children, from
earlieft infancy, to frequent immerfion or wathing
in cold water, will have the comfort of fecing them

Q2 grow
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grow up vigorous and healthful; and they, who
obferve in themfelves the great benefits . accruing
from this falutary ufe of cold water, befides the
Eieai'ure it affords, when thus made familiar, will

induced to continue the ufe and benefit of it to
the laft ftages of life. Such will be found to efcape
rickets, coughs, rheums, rheumatifms, and the 13.—
mentable train of evils, that attends Lhﬂfe, who, by
too great tendernefs and warmth in their youth, are
rendered fecble and enervare, decrepid and old, be-
fore half their glafs is run. They, who are thus ear-
ly inured to the ufe of water, require no pre-
vious preparation, no particular regard to feafons.
‘They wafh in hot and cold feafons alike, and reap
the pieafure and emolument, I know a gentieman
not far from eighty years of age, who, early in life,
Jaunched out in trade, and continues 1t with great
vigor, profit and reputation. For many years, " this
gentleman has accuftomed himfelf to a fingular kind
of cold bath: He fits or ftands naked, while a fer-
vant wraps him up in a fheet dipped in cold water.
.And continues in this fome twenty or thirty minutes
every morning winter and fummer ; and in return, en-
Joys the moft uninterrupted ftate of health.

§ 481. But, fuch as have not been early or long
accuftomed to this familiar ufe of water, muift have
recourfe to it with caution.

§ 482. 1.Care muft be taken, that the bowels be
free and found ; void of obftruftion, inflammation, or
exulceration.

§ 483. 2. That there be not too great a fulnefs,
in the ﬁr{’c or fecond paffages. In erther of which
cafes, proper evacuation, by bleeding, vomiting or
purging, as the exigency of the cafe, and the circum-
ftances of the -patient, may require, fhould precede
the ufe of cold bathing.

§ 484. 3. The times for bathing are when the fto-
mach and inteftinal channel and the bladder are moft

CmpLy ;
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empty ; as in a morning, foon after the natural dif-
charges are made.

§ 485. 4. The propereft feafon for cold bathing
in general, I take ro be the colder feafons, not the”
hot, which are too frequently recommended. Its
effe@s depend upon the conttitution of the patient.
It warms the fanguine and robuft, and in fuch, promotes
perfpiration. The phlegmatic and weak, it cools, and
obftructs their peripiration®. But, in fuch very deli-
cate conftitutions, as cannot bear the fhock of extreme
cold, care is to be taken to attemperate the coldnefs’
of the water to their particular cafe and conftitution ;
or, after beginning in the warmer weather, continue the
bathing to, or through the cold feafon, as the na-
ture and neceflity of the cafe may require.

§ 486. 5. No perfon is to ftay in the cold water
till it benumbs qr thoroughly chills him.  And, as
cold bathing is in general intended as a ftrengthener,
the water by its coldnefs and preffure bringing on an
univerfal contrattion of the folids; this intention
muft be fruftrated by tarrying long in the water ; for,
then it becomes capable of refolving and relaxing thefe
flres, which it is employed to brace upand ftrengthen.

§ 457. 6. Cold, as well as hot bathing, is beft
adminiftered in a difcumbent pofture, as that in
which all parts of the body are left in motion, or
moft at reft: For, then the ation of the water is
moft equal and univerfal ; always obferving that the
head be not the laft part immerged.

§ 488. The tender and delicate fhould be forbid-
den to move or {peak much, whileft they remane in
the water ; becaufe moving the organs of breathing
or fpeech, or any of the limbs, whileft under the
additional preflure of the water, may greatly diftrefs
and injure feeble parts. Thofe, whofe limbs or
fingers are apt to be contratted, fliffened or be-

a Sancrorlus de aere et aquis, Aph. I Aer frigidus et la-
vacra frigida corpora robufta calefaciunt, eaque, auferendo {uper-
fluam, reddunt leviora. Debilia refrigerant, eaque, vincendo ca-
lorem, ponderofiora efficiunt.

O 3 ~ numbed
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numbed by the cold bath, fhould not perfevere in
the ufe of it.

§ 489. Then the coldnefs of the water may be
occafionally increafed at any time by the addition of
divers {alts, which ferve at the fame time to increafe
its weight and prefiure.

§ 490. All volatile alcaline falts increafe the cold
of water ; whereas the fixed alcalies caufe the con-
trary effect.

§ 491. The vitriolic falts flightly increafe the cold
of water, alum a little more, borax, more than
alum, common fult more than borax, common ni-
tre more than falt, and falt ammoniac moft of all. -

§ 492. The proportions, the chief of thefe bear to
one another, as fet down by M. Van MusscHEN-
- BROEK ¥, ftand thus ;

§ 493. 1. Roch alum pow- “jcayfed no {fenfible
dered, two drachms added tn? change upon mix-
two ounces of water, each of gture, but in about

the degrees of heat of 44 by \ half an hour fell to
the Thermometer

437 |
§ 404. 2. Borax dried and ; 1
powdered, two drachms added ?Q;{ed }f a“fEdbE 1’;;;_
to one ounce and half of wa- ].1 5 tc EE Y
ter, each of 45 deg. of heat S

§ 495. 3. Sea falt dried and % foll i o+ o) s

water of the fame tempera- :
‘upon mixgure,

ment and in like quantity

§ 496. 4. Common nitre or 4 fenfibly changed as
falt peter, in like proportion E the niter diffolved,
and of the fame temperament, 3 till it fell from 45

§ 497. 5. Salt ammoniac y to 31.
and water in like proportions
and of the fame tempera-
ment -

§ 498. Thus may cold baths be medicated, their
coldnefs, and with that, their weight and preffure
increafed, and other qualities changed according to the
antentions ot the judicious phyfician.

¥ In Addic. Tranflat. Aét. Acad. del Cimenta.
§ 497. The

fell from 45 to 27.

...J-d
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§ 499. The vitriols, which are metals, chiefly iron
and copper, diffoived in the univerfal acid, and ver-
digrife, whichis copper corroded by a vegetable fer-
mented acid ; all increafe, in fome degree, the cold-
nefs of water upon mixture. But, we muft take
care to avoid the common error of imagining, that
waters impregnated with thefe or any other falts, are
always to be found cold in proportion to the degree
of faturation: For, thefe and all fuch like folutions
muft’ come to the temperature of the atmofphere,
or vefiel, in which they ftand. So that, though
the cold of water be fenfibly increafed upon adding
thefe falts tili they be diffolved ; yet, the coldnels
{enfibly decreafes, in proportion to the warmth of
the air, as foon as the folution is completed ; after
which, the heat or cold of the water will depend
upon other accidents, as before obferved. -

§ 500. The judicious will alfo be cautious in the
ufe of waters, thus diverfly impregnated ; as their
effecs upon the folids and fluids muft be very diffe-
~ rent from that of fimple water.

1. Of Temperate, Warm and Hot Baths.

§. s01. The antients, whofe experience taught
them the ufes and virtues of baths in general, were
moft exact in the divifions and diftinctions of them,
as well as in the manner of ufing them. In a re-
gular well conftituted bath, there were all the con-
veniencies for foftening and cleanfing the fkin and its
pores, by fweating ; by hot and cold immerfion, wath-
ing and bathing ; by inunction, fri€ion, &c.

§ 502. An antient bath confifted of four principal
parts, by fome called the houfes or chambers.

§ 503. 1. The firft was a kind of ftove, known
to the Greeks by the names of umoxavsovs Hypo-
caufton, weowaraxlngiev, Promalacterion, to the Latins,
by the appellations of Laconicum, and Afla*, This

* Cpus. & CicER.



200 Of WATER in general,

was compofed of three clofe chambers, of convenient
fizes, contiguous to each other, all brought to dif-
ferent degrees of heat, by means of ftoves properly
placed. In the firft of thefe, the air was but tem-
perately warmed; in the fecond, it was rendered
tepid, or more warm; and in the third, it was
heated. '

§ 504. Through thefe ftoves, or fome one or
more of them, every perfon went into the warm,
humid bath, without fuftering the violent fhock, that
muft attend going from cold air into warm water,
which appears or feels hot, in proportion as the bo-
dy is before cooled. Here, the change was gra-
dual, infenfible and agreeable to the whole oecono-
my. In thefe ftoves, the body was by flow and al-
moft imperceptable degrees warmed ; the humours
liquified ; the pores and duéts rendered free and
open s and perfpiration promoted to the wifhed for

oint,
¥ § 505. 2. The fecond was contiguous to the firft
and compofed of a chamber of a convenient fize,
in which were three large cifterns of water of dif-
ferent degrees of heat. The firft, of a blood warmth,
the fecond, warmer, and the third, as hot as could-
be borne, This was called, by the Grecks, amodu-
Tigior, Apodyterion, and wngialigios, Periaterion ; by
the Latins, Tepidarium, and Calidariom though
thefe appellations were by fome beftowed on the firft
part of the bath, where the bathers undrefled. Into .
one or other of thefe, the patient was conducted
from one or other of the ftoves, asthe nature of his
cafe and circumftances dire€ted. For this, the ftove
was juftly looked upon as a proper, the true pre-
paratory. In this, the hardened, contrafted or ri-
oid fibres were foftened and relaxed; the humours
dilured and molilied ; obftrucions refolved, pores
“and other paffages opened ; pains and rigors affiaged 5
and reft procured,

§ 506. Care
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.~ § 506. Care was taken, that the cifterns or baths
were large enough, not onely to contain a body in
the proper pofture at eafe, but to admit it to move’
with freedom : For, though almoft all motion, ef-
pecially that of the cheft and lungs were prohibited,
to the tender and weak efpecially ; yet, it was ra-
tionally judged expedient, they fhould not be cram-
ped for room, nor in the quantity of water, on which
much depends in many cafes, The public baths were
made large enough to take in numbers at once.

§ 507. 3. The third part of the antient complete
bath was another chamber conftruéted like the fecond,
contiguous thereto, and furnifhed, like that, with
three cifterns or baths, containing feverally, water of
different temperatures. The firft contained water’
moderately warm, the fecond, tepid, or {lightly warm,
and the third cold water.  This was called, Frigida-
rium, the cooler, or cold bath.

§ 508. Thus did the antients furnith themfelves
with means to alter their habits of body, by air of
different degrees of heat, by water of different de-
grees of heat, and of cold. They prepared their pa-
tient for the degree of warmth in the water, they
judged neceflary for his health, by an appropriate de-
gree of heat in the Hypocaufton or Stove ; and as the
tranfition from the cold air, to hot water was rendered
eafy, familiar and agreeable, by the different degrees
of heat in the ftoves firft, and then in the Tepidari-
um and Calidarium ; fo the thock to be dreaded from
the admiffion of cold air upon a body juft come out
of an hot bath, was effectually obviated, by the third
part of the bath, the Frigidarium or cooler; where
the patient was gradually cooled, in two baths, the
one cooler than the other, before he was immerged in
the cold bath, which was calculated to brace up the
relaxed fibres, to conftringe the pores to their natural
diameters, and to concentrate and retain the native and
acquired heat. By which, catching cold and all fuch like
accidents muft have been happily prevented.

§ 509.
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§ 509. 4. Finally, the fourth part of the antient
Bath was the drefling chamber. This lay contiguous
to the fecond and third. It was a clofe, convenient
room, in which the Bathers were dried and cleanfed,
had their {kins fcraped and rubbed, with proper fcrap-
ers, flefh-brufthes, and coarfe woollen cloaths, and
anointed with fit oils or unguents, to keep the fkin
foft and prevent the wafte of ftrength by exceflive
tranfpiration. After which they drefled themfelves init.

510. Thus, were the antient greeks and romans
provided with the moft fimple, eafy, natural, and
agreeable method of preferving prefent and re-efta-
blithing lofled health, by the different management
and application of that moft noble, but, with us,
defpifed and neglefted, remedy; comwon water.
' ﬁ% ‘whoever cunﬁders,LEEﬁdEE'the neatnefs and ele-
gancy of keeping the fkin {weet and clean, the great
necefiity of keeping up thofe great and moft import-
tant difcharges, that muft conftantly, in an healthful
ftate, tranfpire by the pores of the fkin, the fuppref-
fion or obftruétion of which lays a foundation for the
worft difeafes incident to man 3 muft lament the thame-
ful difufe of bathing, hot and cold, that prevales in
our days.

§ 511. Though the antients were thus wifely fur-
nithed with the neceffary variety of baths under one
voof ; we are not to fulpe, that every patient was
obliged to go through a courfe of all the ftoves and
all the baths at once : No ; they were calculated for
the variety of cafes, conftitutions, and different fea-
fons of the year, that occur; and the patients, accord-
ding to their refpective circumftances, were directed
to ufe the one or the other, as it proved moft expe-
dient and requifite.  Thus, cold and phlegmatic ha-
bits were deftined to the hot ftove chiefly ; and occa-
fionally, to the hot bath ; dry and het temperaments,
to the tepid ftove and warm bath ; the foft and lax
fibre to the cold bath, and fo forth: For, as the
ftoves heated and dried in different degrees, they cnulld

onely
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onely be ferviceable in thofe cafes, where heating and
drying were the curative indications. Thus, they be-
came fit for the cold and phlegmatic habit, in anafar-
cous, oedematous and hydropic cafes; whileft they
became improper for the hot and dry temperament,
whether in a natural, healthful, or in a2 morbid ftate,
where moiftening and foftening were the onely indica-
tions : For thefe like conftitutions, the fecond part of
the bath, and likewife the third were moft proper 3
whileft they muft have been totally unfit for cold and
moift habits. But, the fourth part was more or'lefs
neceffary to all, that required any of the others, ei-
ther for cleanfing, rubbing or anointing the fkin, or

for drefling in.
s12. The wife practitioners among the antients
cautioned all that were to ufe any of thefe baths a-
gainft the rafh and indifcriminate application of them.
They ftri¢tly forbad them to all plethoric, grofs or
full perfons, before due evacuations.  Becaufe, the
rarefaction of the redundant juices by heat, dry or
moift, and the fudden and violent impulfes made up-
on them by the cold bath were alike dangerous and
deftructive ; till the fulnefs was by proper means abated
and the humors had full fcope to circulate freely al-
lowed them. They were alfo forbidden to go into
the Baths with their ftomachs or lower inteftines
charged with food or excrements; leaft crudities
might be impelled from the firft into the fecond paf-
fages, and thereby obftructions or inflammations form-
ed. Perfons with weak or obftruted bowels were
alfo prohibited the ufe of baths; leaft a flux of hu-
mors might be invited or propelled to the debilitated
bowel, by the hot or the cold bath. And for the like
reafon, that perfons ufing the cold bath were directed
to immerge the head, with or before the reft of the
body ; {o, thofe, who were to ufe the warm bath,
were cautioned not to dip the head in the warm wa-
ter; for fear of over-heating, relaxing or re-
plenifhing the brain: For, omitting to immergf.z thﬁ
1CaC
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head with the body, in the cold bath, or immerging
it in the hot, muft alike fubject it to an influx of
humors, which, in moft cales, may prove detrimen-
tal, if not deftruétive,

§ 513. As the cold bath may be medicated with
various minerals, fo may the hot be impregnated with
an infinite variety of bodies from the mineral and ve-
getable creations, Thofe, medicated with minerals,
are either natural or arteficial. The natural hot baths
are called Thermae, and are either {imple or medi-
cated. The fimple are fuch as confift of -pure water,
whether meteoric or terreftrial, heated in its paflage
through the earth.  Of this kind, are the Baths of
Pfeffer, Schwaldsbadt, Toeplitz or Toepliz, in Ger-
many, Schlangenbaden and Hirfchbergen in Silefia,
and divers others, which equal the pureft rain water
in levity and fimplicity, and whofe extraordinary virtues
are onely to be afcribed to the purity of the waters,
&c. The medicated natural Baths are fuch as are
charged with falts of different kinds, with fulphur,
with earths, with metals, and other minerals, As the
waters of Bath and Briftol, in Somerf{etfhire, of Aken
or Aix la chapelle, of Borfet, and Chaud-fontaine,
in Germany, of the Caroline Baths, in Hungary, and
others, of which apart, in their proper places.

§ 514. The arteficial medicated Baths are fuch, as
are charged by art with various falts, fulphur, &c.
according to the intention of the prefcriber. Baths,
medicated with vegetables, are always arteficial.  Of
thefe, there may be an extreme variety of different
intentions ; as emollient or relaxing, tonic or aftrin-
gent, &c. All warm baths may and fhould be rend-
ered grateful to the patient by the addition of fome
aromatic plant, flower, feed, or other vegetable fub-
ftance, appropriate to the cafe; though the great
ftrefs is to be layed on the fimple water alone, to which
I thall confine what I have further to offer on the ufe
-of warm water topically applied, in the relief of in-
ternal, as well as external diforders,

§ 513,

il
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- § z15. In order to judge the better of the ufesand
efficacy of warm baths in the relief of various di-
ftempers, incident to mankind, let us firft confider
the mechanical operation of water upon the animal
folids and fluids, agreeable to the nature and proper-
ties of fimple water, as before layed down.

§ 516. We have already endeavored to explane
the operation of cold water ; part of which is to be
taken into the eftimate of the aftion of warm; to
wit, its gravity ; though this be decreafed fenfibly, vo-
lume for volume confidered, in proportion as the wa-
ter recedes from cold to hot. The other qualities,
in which the efieéts of warm water are different from
thofe of cold, arife by accident from the heat, which
produces a contrary effe¢t from cold.

§ 517. It has been already obferved, that folid and
fluid bodies are condenfed by cold, and expanded
and rarefied by heat. Hence, the animal fibres,
which upon immerfion in cold water, are conftringed
-and contrated ; in warm water, are foftened and re-
laxed. And the animal juices or fluids, which are
condenfed and propelled from the circumference to-
wards the center, in cold bathing, are rarefied in
proportion to the heat, invited from the center to
the circumference, where the veflels, by being re-
laxed, have their diameters enlarged, and therefore
more readily yield to the influx and rarefaltion of
the humors. The mean while, the pores are freed
from all foulnefs, foluble, or capable of dilution in
pure water ; which the natural difcharges by thefe
duéts are. And, by the rarefation eof the blood
and the extraordinary dilatation of the heart and the
‘blood veflels, the pulfe is raifed, the circulation be-
comes more vigorous, the heat confequently increafed,
the furface of the body grows red, and the pores of
the {kin difcharge their contents, with freedom and
eafe, X

§ 518. To this, add the gravity of the water,
with the extreme fubtility or tenuity of its parts, and

5 it
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it will be eafy to conceive what effets it muft pro-
duce upon an animal body immerged or bathed
therein. The blood, more than ordinary, heated
from without, may be fuppofed moft powerfully in-
vited towards the parts moft heated and relaxed.
But then, the preflure of the water, which is calcu-
lated by geometricians to be eight hundered times
heavier than air, balances, in fome meafure, the ra-
refying power, and forces the blood back again to-
wards the center, that is, into the great bowels and
veflels, whileft it dilutes the whole mafs, by the in-
tromiflion of fome of its fubtileft parts by the infor-
bent pores. Hence, the inteftine motion of the con-
ftituent parts of the blood is confiderably increafed,
by which its viffidity is broken and refolved; ob-
ftructions in general, from that caufe, are removed,
and the fecretions and excretions properly promoted.

§ 519. From thefe mechanical and demonitrable
effefts of warm water, by its heat expanding the fo-
lids and rarefying the juices, by its gravity compreffing
the external veflels, and thereby forcing the blood,
in them heated and rarefied, into the heart, lungs,
brain and other bowels, or into the larger internal
veflels ; the evils produced by too hot, and the ge-
neral unadvifed or ill-judged ufe of warm baths,
are eafily accounted for, and from them, judicious,
practical inferences and cautions may be drawn.

§ 520. There is nothing of greater importance
to the patient, for whom warm bathing is found
proper, nor in which the honor of the prefcriber of
this bathing is more concerned, than the afcertaining
the fit times and feafons, the regulating and pre-
paring the ftate and temperament of the body, for
bathing ; the determining the kind of bath, and its
temperature precifely, together with the fpace of
time neceffary for tarrying in the bath, with due ac-
curacy.,

§ 521. Without the ftriteft obfervance of thefe
cautions, mifchiefs infinite muft enfue. Thus, Ws.ﬂi

fin
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find unfit fubjets, or the beft prepared, upon going
into ill-regulated baths, or tarrying too long in them,
attacked with head-aches, even to a frenzy; with
anxicty and palpitation of the heart, with faintings
and fwoonings, &c. Thefe complaints, or {ome of
them, are always likely to attend foft, delicate con-
ftitutions, with relaxed fibres; efpecially, if the
bath be too hot. Such as are fanguine and grofs,
with the inteftines and other bowels full, muft be
liable to obftructions, inflammations, fevers, con-
tinual or intermittent, with variety of other difor-
ders depending uEnn the particular circumftances of
the health and habit of body, upon the feafons of
the year and the nature and temperature of the wa-
ter. The more compound the water is, efpecrally
with aftringent, ftyptic or abforbent matters, fuch as
alum, vitriols or earths, which conftringe, coftipate
or clogg the pores; the more fubjett will the pa-
tients be to fevers. An obfervation, which fhould
make men moft cautious in the ufe of baths, whofe
waters are loaded with any of thefe mineral mat-
ters ; as the Caroline baths in Hungary, ours in So-
merfetthire, thofe of Borfet near Aken, and the

1
§ 522. Hence, every judicious perfon will. with
me conclude, that the fofteft, lighteft, pureft water,
as it is the beft for all the purpofes of the oeconomy
of life; fois it alfo preferable to all others for warm
baths ; except, where the additional force of a fubtil,
mineral {pirit, of fubtilifed fulphur or its elements,
or fome alcaline or other refolvent and deterfive falt,
fuch as are found in the natural Thermae, or may be
occafionally added in faétitious baths, may be judg-
ed expedient for particular purpofes and in extraor-
dinary emergencies: For, whatfoever is* found ca-
pable of obftructing the firft and great intention of
warm bathing, foftening and relaxing the fibres in ge-
neral, particularly thofe of the fkin and its pores,
which are cleanfed and opened thereby, and prepared
to
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to yield their contents by f{weat and tranfpiration 3
whatever, I fay, is found repugnant to thefe inten-
tions, renders warm bathing of none effect, if not
perilous.  This is eafily conceived; upon confidering
fome of the infinite variety of evils, that neceflarily
attend the obftruéting the pores at any time and in
any. manner ; cfpecially, at fuch times, as the blood
is greatly heated. Thus, the common diaphoretic
or fweating medicines prove injurious and often de-
ftru&ive, by their heating the blood, when the pores
are not difpofed to open and yield their contents.
Hot or warm bathing muft heat and rarefy the juices,
as well as expand the folids. - The pores muft at this
time be greatly diftended or relaxed ; and confe-
quently, if the water be charged with aftringent,
drying, terrene bodies, the pores may be fo clogged
and obftructed therewith, as to counteraét the warm-
ing and foftening quality of the bath, and thereby
prove of extreme evil confequences, -

§ 523. Though bathing may, at firft fight, be
looked upon, as in {ftrictnefs it is, a topical applica-
tion ; yet, as no topical medicine can be fo circum-
fcribed in its operation, as to affect the outward
parts, to which it is immediately applied, onely ;
fo none outward application more fenfibly affeéts the
internal parts, even the univerfal frame, than warm
bathing. And when we come to confider the vaft
variety of internal, as well as external maladies, for
which this moft fimple, yet powerful application,
has been found an approved remedy, from the ear-
liet ages of the healing art; we fhall find, that all
our modern boafted improvements in anatomy and
phyfiology, and in the mechanical accounting for the
operations of medicines, will appear in judgment
againft us, and reproach us for our fhameful neglect
of one of the moit effeftual remedies, with which
bountiful nature or human art has furnifhed indigent
mortals.

§ 524. The

- Ej



Of W AT Er in general. 209

§ 524. The general eftimation and ufes of warm
water, among the antients, may be conceived from
the authority of the creatT FaTuer of the medical
art; who in his aphorifins tells us, that warm water
foftens the fkin, attenuates the humors, afluages pain,
mitigates rigors or contractions, convulfions and dif-
tenfions of the nerves, or contraltions of the ten-
dons, and cures diforders of the head "

§ 525. This grave authority is followed by that of
AristoTeL, ViTrRUVIUS, PLiNius, CARDANUS, Ga-
LEN, ARETAEUS, TRALLIANUS, CELSUS, PLATERUS,
Pr. Arpinus and many others, to which the great
Horrman ® adds no fmall weight. Befides, every
man of fenfe and judgment approvesit; yet, to our
hardly delible reproach, the jokes of the ignorant vul-
gar, who defpife every thing common or known, and
who are to be fed upon fecrets and myfteries ; or the
idle fheers of an humorous fatyrift, are enough to ex-
clude it the book of modes, and of courfe, to caft
it totally out of practice.

§ 526. Let it be mine ungrateful tafk to {tem this
torrent, and ftrive to oppofe fuch of the potent liv-
ing practicioners, as have run into this fhameful ne-
gleét of the beft of remedies, with common reafon,
not the farcical -fathion, that has long disfigured the
fair face of phyfic. In this unequal conteft, I fhall be
allowed to take to my feconds fome of thofe illuftri-
ous dead, whofe works have made them immortal,
however their precepts and example, in this inftance,
come to be neglected in our days. :

§ 527. From the mollifying and relaxing power
of warm water, mentioned in the late cited aphorifm,
together with its quality of diluting, attenuating, and
rarefying the juices ; its extraordinary efficacy in af-
fuaging the pains of inflammations, in refolving and

a Calidum, feu Therma, cutim emollit, attenuat, dolores tollit,
rigores, convulfiones, nervorum diftentiones mitigat, capitis gravi-
tatem folvit, &c. HiprocraT. fedt. v. aphor. 22,

b De balneor. aqua dvleis vfu in affect, internis,

o A reliev-
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relieving diftentions, contractions, fpafms and convyl-
fions, in warming and invigorating cold, emaciated
and paralytic limbs, is derived. _ |

§ 528. Many and innumerable are the fervices, that
warm water, outwardly applied, may effect in vari-
“ous diforders and diftrefles of the human body.

§ 529. In hard and difficult child-bearing labors,
where from the extraordinary fize of the infant or the
inordinate conftriétion or rigidity of the parts, when
‘men have recourfe to the moft violent meafures, fuch
as threaten the deftruction of both infant and mother ;
warm bathing might fo foften and relax the fibres, asto
bring the moft {peedy relief to both. Had due re-
~gard been payed to this moft fafe and rational practice,
there would be lefs occafion for horrible inftruments,
or the herculean ftrength, now afferted to be necefiary,
and there would be fewer dreadful difafters, than we
daily fee or hear of, in the modern mafculine practice
of midwifery.

§ 530. The like eafy fuccor might be afforded in
the fuppreffion of urine, or in that of the menftrual
or habitual hemorhoidal difcharges, when fuch arife
from an undue tention or conftriction of the parts, or
a vifcidity of the juices. Warm bathing fo foftens

and relaxes the fibres, as to inlarge the diameters of .

‘the veflels ; and while it dilutes and attenuates the
juices, by its preffure upon the external parts, it pro-
motes the propulfion of noxious matters by the pro-
per emunétories, For all thefe like cafes, univerfal
bathing is not neceffary 5 the half bath, otherwife cal-
led, Encathifma, Infeflio and Semicupium, is {uffici-
ent 5 in which the patient fits up to the navel or region

of the ftomach in warm water, the fupesior parts be-

ing kept dry and covered. :

§ 531. There is another kind of partial bathing ce-
lebrated for its great efficacy in the relief of heavy and
acute pains of the head, inflammations of the eyes,
dry and convulfive coughs and afthmas, hypochon-

driac and hyfteric melancholy, palpitation of the heart,
& 1

T
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cholic, &c. by the beft pra&ticioners, antient and mo-
dern. I mean the Pediluvium or Lavipedium, the
bathing the feet in warm water ; by which the pores
of thefe extremities are opened, the fibres foftened
and relaxed, the diameters of the veflels inlarged, and
a flux of humors invited or derived to thefe extremi-
ties, to the relief of the more noble parts opprefled.
Yet, this admirable method of practice, which has its
foundation in true phyfical reafoning, and is confirm-
ed by the experience of ages, is now more frequently
abufed by old women and nurfes, than recommended
by regular phyficians !

§ 532. But, the greateft efficacy of warm bathing
is found in violent conftri¢tion or coftipation of the
pores of the fkin or the excretory duts and pafiages,
attended with contractions, diftentions, {paims and
convulfions, with extreme pain.

§ 533. Inthefe cafes, warm water brings the fpeedi-
eft relief, and that for the following among many ob-
vious réafons ;

§ 534. The fkin, as has been before obferved, is
the common integument or covering of the whole
body. It maybe looked upon, as the common emunc-
tory : For, we can conceive no webb, that has more
perforations or pores, than the human fkin. Through
thefe, there isa conftant uninterrupted difcharge, which
furpafies in quantity all the other difcharges of the bo-
dy, and on the regular performance of which the health
of men does efpecially depend.  This difcharge, in
the moft healthful ftate, is of a greafy, clammy nature ;
liable, if not frequently rubbed or wathed off, to caule
itchings, eruptions, excoriations, to ftench and putre-
faétion, and to clogging and obftruéing the excre-
tory duéts or pores; which are as fo many common
fewers to a city, to carry off redundant humors, which
retained, muft turn to putrid filth and naftinefs.

§ 535. The worlt diforders, incident to man, de-
rive their origine from the later caufe ; to wit, ob-
Mtruéted perfpiration. Our firft care then fhould be

o | to
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to preferve this difcharge in due regularity, or to re-
ftore it, when by any means fupprefled.

§ 536. This, in many cafes, is moft effectually
done by the rational ufe of warm bathing 3 by which
the difcharge is kept up, the fuppreflion removed or
obviated, and thereby the train of evils attending the
fuppreffion, cured or prevented.

§ 537. The operation of warm water, in this and
the like cafes, may be accounted for, from what has
been already fayed, particularly in treating of the nature
and properties of water : It muft diffolve and wafh away
the perfpirable matter, and thereby remove the ob-
ftructions of the pores; it muft foften and relax the
fibres, dilute and thin the fiuids, promote a free and
regular circulation of the blood, increafe its motion,
and promote the fecretions and excretions, in which
the cure of thefe diforders confifts.

§ 538. As there is nothing more conducive to the
health of man, than the keeping up this diicharge,
whofe retention is found fo noxious; the great and
remarkable efficacy of warm bathing in promoting i,
and thereby preferving or bringing about the moft fa-
lutary depuration of the juices, will appear from con-
fidering the effeéts it produces in fundry diftempers
arifing from a morbid ftate of the juices and the fup-
preflion of the cutaneous difcharges.

§ 539. Many chronic and moft acute difeafes are
brought on or aggravated by obftructed perfpiration:
Nor can any of them be effetually cured, without re-
{toring this moft neceflary difcharge.

§ c40. In moft Fevers, the antients had recourfe
to warm bathing. But moft efpecially in the inter-
mittent, in which they preferibed them, efpecially in the
intervals, and upon the decline of the paroxyfm. The
reafon for this falutary practice, which is authorifed
by HippocraTes, GaLen, and CeLsus, may well
be colleéted from what has been before fayed 5 as the
juices are found vifcid and fizy, the circulation
languid, and the perfpiration fuppreffed or obftructed.

§ 541.

o
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§ 541, In burning and continual fevers, warm
bathing was recommended, once and in the beginning
of the accefs, by fome of the beft practictoners among
the ancient Greeks®,

§ 542. The Egyptians ufed the like practice: For,
we are told, that the ufe of warm bathing was com-
mon and familiar to that people in all fevers, whether
ardent, putrid, continual or intermittent ; with excep-
tion to the peftilential onely 3 but, not {o much upon
the commencement, as towards the decline of the
fevem 2. .

§ 543. TraLLIAN greatly recommends warm bath-
ing in tertian fevers ; efpecially in hot and dry habits
of body, and before the concoction of the morbid hu-
mours 1s performed °.

§ 544. GaLex recommends it alfo in the like cafes
and upon the fame conditions ; and fays, that it can-
not annoy, if it be adminiftered twice a day.

§ 545. CeLsus is of the fame opinion; but re-
commends the bathing, the firft day, the fever inter-
mits °.

§ 546. Horrman confirms this method of prattice;
efpecially, after clearing the firft paffages by aperitive,
faline medicines ; wifely and juftly judging, that the
morbific, febrile matter can not fo effectually be dif-
charged by any other emunétory as by the pores of
the {kin“.

§ 547. Prarerus ufed warm bathing with fuccefs
in quartan fevers, on the days immediately preceding
the fit °.

§ 548. But, the Father of phyfic inculcates this
{age caution, that bathing be not performed in the
accefs, or during the paroxyfm £.

§ 549. The ufe and reafon of a practice, thus fup-
ported by the beft authorities, muft be evident to

2 GavLen, L viii. cap. 3. Meth. medend.  ® Pr. Arrin. de
Medic, BEgypt. ¢ Lib. xii. p. 735. ¢ Lib.ii.c. 17. ¢ Traét
laft cited. ¢ Lib, ii, Obf. p. 281.  ® Hirroc.de morb. mulier.

3 every
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every man endued with common fenfe and a come
petent judgment in phyfic ; yet, we unfortunately find
it almoit quite exploded.

§ 550. But, thefe kinds of acute difeafes are not
the onely maladies, whofe malignity is beft carried off
by the pores of the fkin: For, warm bathing is
ftill found moft univerfally effe€tual in the relief of
chronic diftempers.

§ 551. Before we come to give inftances of thefe,
I fhall mention one kind of acute difeafe, for which
bathing is found the moft effe¢tual remedy. I mean
that ‘moft dreadful of all fevers, which attends the
bite of mad dogsand other inraged animals, and is
attended at the fame time with an infatiable thirft and
fuch a dread of water and other liquors, as occafions
horrors and convulfions at the bare fight of any of
them. This ftage of this moft horrible and thocking
diforder is called, the Hydrophobia, or dread of water,
And for the cure of it, fudden and unexpeéted im-
merfion, and long detenfion, in cold water has been
recommendeéd from earlieft antiquity as the fole reme-
dy *. After which, the patient was to be rubbed with,
or immerged in, warm oil, and then difpofed to {weat,
by covering up clofe in warm bed and giving rich
wines and other cordials, in which the cure con-
fifted.

§ 552. But, though cold water might well produce
this effect 5 yet, it certainly was more likely to be fpee-
dily and completely performed by warm water. And
accordingly we are informed by Cersus, that a per-
fon, bit by a mad dog, was immediately carried to
a bath, where he was bathed and {weated, as long as
his ftrength would admit; leaving the wound open,
for the freer difcharge of the malignant matter,
Then, as the moft fovereign antidote for all poifons,
they gave him plenty of rich, generous wine. And
‘having continued this courfe for three days, they

_* Cers. Lib.v. ¢, xxv. Senneatyus, HiLpasus, and all
¢he praclical writers, Alfo § 460, ]

judged
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judged the patient cured. = But, what feems tocounte-
nance the warm, in preference to the cold, bath, we
have from the fame authority : For, Cersusin the
{ame book and chapter tells us, that if any diftrefs to
2 delicate body was apprehended from the cold bath,
which fometimes brought on diftentions of the nerves
or convulfions, and the death of the patient ; to pre-
vent this, he was to be immediately after the cold,
bathed in warm oil. Which fhews that warm bath-
ing is more fafe and effectual than cold.

§ 553. In confirmation of this practice, Horr-
MAN * cites a cafe, communicated by a certain Ger-
man phyfician, to this effect: A mad wolfe ran out
of a foreft and bit great numbers of unfortunate men in,
the neighbourhood. Many of thefe men died before
any remedy could be found. At length, an illiterate
boor hit upon an effe¢tual cure. He gave each bit-
ten perfon a dofe of Venice treacle and the {pongy
fungus of the dog-rofe, or briar, which is the neft
of a certain infe&, and afterwards put them into a
moderately warm bath. He continued them there a
confiderable time, in order to prepare them to fweat
plentifully, and repeted this procefs for feveral days
fucceffively, which was at length attended with the de-
fired fuccefs. By which we {ee, the cure of this viru-
lent fever, aswell as that of others, was effeted by
foftening and relaxing the folids, cleanfing the pores, di-
Juting and attenuating the juices, inviting them from
the center to the circumference, and caufing the ma-
lignity to be thrownoff by fweat.

§ 554. When we confider the immenfe quantity
of fordid and offenfive matter, that is caft off by the
pores of the fkin in bathing, we fhall ceafe to wonder
at the variety of diftempers, as well chronic as acute,
which are remedied by warm bathing.

§ 555. There is hardly any human fkin fo clean,
as not to foul a large quantity of warm water, upon

s Trad laft cited.
P4 bathing
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bathing in it. And a bath, once ufed by the cleaneft
perfon, is very apt to corrupt and putrify, In baths,
ufed by fome perfons, a grofs fat {ubftance has been
found afloat, in fuch quantities, as to be capable of
being collected like fat upon broth. Of this kind,
fome remarkable hiftories are given in the Mifcelanea
Naturae curiofa. I fhall here onely recite two®. The
one, of a woman, who after having tried all other
remedies in vane for a pain in her loins, at length
had recourfe to warm bathing, by which fhe was hap-
pily relieved.  And a grofs fatty fubftance was always
‘found floating on the bath. The other, of an hypo-
chondriac perfon, who upon bathing made the water
imell moft offenfively, and left a grofs, thick, black
fcum afloat on it. Thele daily increafed with fuch a
degree of acrimony as bliftered the bather or atten-
dant’s hands; till at length, the difcharge ceafing,
the patient was relieved from his complaints. And
the celebrated VorLckamerus tells us of a woman,
whom he cured by the fame means ; who difcharged
a confiderable quantity of this kind of filth every day
in the bath ®,

§ 556. Ttis certain, none other known medicine could
fo efiectually bring away this noxious filth, through the
pores of the fkin, as warm water ; wherefore, in
all cafes, where a difcharge of that kind is to be pro-
moted, warm bathing muft prove the moft fafe and
effectual remedy.

§ 557. Gouty and rheumatick paroxyfms are the
moft painful and diftrefsful, when the patient or parts
affetted do not fenfibly perfpire ; and the diftrefies are
always mitigated by gentle fweating. Nothing fooner
takes ofl the tention and crifpature of the fibres and
affuages the attendant pain 3 nothing cleanfes and opens
the pores and difpofes the patient to a mild and gentle
fweat, fo efieCtually, as warm bathing. Confequently,

» Decad. II. Ann. vi. Obf, 23q.
b Horrman, Tradt laft cited.
it
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it well deferves the attention of phyficians in thefe in-
tentions.

§ 558. Scorbutic complaints of moft kinds are ag-
gravated, if not induced, by obftructed perfpiration.
The rational cure of every ftage of this diforder, ef-
pecially that attended with acute pains in the limbs,
confifts in difpofing the humors EJr difcharging the
morbid matter by thé pores of the fkin.  This is done
by dilution with fimple water, warm bathing, and the
ule of acids and other diaphoretics.

§ 559. The laft ftage of the venereal evil, that
moft foul, noifom and excruciating diftemper, in
warm climates, where tranfpiration is moft free, is
much lefs noxious and diftrefsful, than in thefe nor-
thern regions. In Italy and other countries, where
they have plenty of natural baths and ftoves, many
men keep this diftemper moderate during their whole
lives, by a courfe of warm bathing and fweating,
performed once or twice a year. And it is certain,
that with us, it is never fo well cured, as by thofe
practicioners, who determine the morbid difcharges
moft by the pores of the fkin, by the means of warm
baths and ftoves. Nor, do I believe it can ever be cer-
tainly cured, but by thefe means, and upon thefe princi-
ples. How many wretches. do we daily fee harraffed
to diftraction and almoft to death, often reduced to the
worft heétic ftate, by long, teadious and violent faliva-
tions ; yet, after a few days refpite, again tortured with
the fame pains and other direful fymptoms, for which
they were forced to undergo this moft fevere and un-

natural regimen? Some of thefe unhappy fufferers, we
" fee efcaping from fome fordid cell, contentedly hug-
ing himfelf upon the happinefs of his cure ; when, in
lefs than a month, all his former complaints rage
with more than double fury. If fuch fall into the
hands of the injudicious, they are again put into an
other mercurial courfe, in which they rarely meet
with better fuccefs; except, in having an end put to
all worldly evils by death, How are they then to be

. cured,
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cured, before matters are brought to this laft extre-
mity ?" By bathing and fweating onely ; without which,
the body can never be effe¢tually prepared for a mer-
curial courfe of any kind; nor can that courfe be
duly completed without clofing it by frequent bath-
ings and fweatings, which are fometimes properly
and neceffarily interpofed during the courfe.  Thus,
we fee patients, which after one, two and more faliva-
tions and divers drenches with mercury in various
other fhapes, in order to vomit, purge or fweat, to little
or no good effe& ; upon falling into the hands of the
judicious, cured by warm bathing, gentle fweating,
and the ufe of a few f{weetning, which are all diapho-
retic, medicines. Hence, it appears, that warm bath-
ing and fweating is in itfelf a palliative, if not a ra-
dical cure for the pox ; that it is the beft preparative
for a mercurial or other diaphoretic courfe, and that
when fuch a courfe has been puthed to the utmoft ex-
tremity ; fome of the old leaven of this foul difeafe
generally remanes in the mafs of humors, which can
beft be expelled, by the pores of the fkin, duly difpofed
for fweating, and cleanfed by a proper warm bath.

§ 560. There are no chronic diforders more rife
among us, and which, after a certain’ ftanding, are
more rarely relicved by medicine, than Hyfteric,
Hypochondriac and Maniac affetions. ~ Yet thefe,
T apprehend, may be greatly helped, if not often
happily cured, by the judicious application of water
internally, ‘as well as externally.

§ 561. The fufferers under thefe melancholy dif-
eafes are more or lefs fubject to indigeftions, obftruc-
tions of the natural difcharges ; not onely by the pores
of the fkin, but by the other emunctories ; as well as
to fuppreffion of the menftrual or habitual hemorhoi-
dal fluxes; to an unnatural conftriction or coftipation
of the bowels, of the inteftinal channel in particular;
with an interruption of their vermicular motion,
with fpafmodic contraétions and convulfions, and in

% - . ame
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time with' obftru&ions of the liver, {pleen, pancrcas
and mefienteric glands. _

§ 562. From the irritation, compreffion, conftric
tion and other diftrefics, thefe membranous and ner-
vous parts, of moft exquifite fenfibility, muft fuffer
in thefe circumftances, the whele nervous fyftem muft
fooner or later be affected 3 every juice muft degene-
rate, every funétion beinterrupted, if not obftructed.:

§ 567. If thefe diftempers commence from thofe
diforders in the firft paflfages and other lower bowels,
our firft care thould be to reftore matters to rights in
thefe parts. And it is clear, that nothing can be
thought or found fo effectual in mollifying and relax-
ing the indurated and crifped fibres, in refolving the
unnatural conftriction, coftipation, obftruétion and
compreflion of the inteftinal bowels and glands, and
in affuaging pains, {pafms and convulfions in thefe
parts, as warm water internally taken and external-
ly applied in baths or femicupia. By thefe, a freer
and more equal circulation, with all its confequences,
are happily reftored ; and the brain, which was-ep-
prefled by the influx of the whole crude mafs, is re-
lieved by the invitation or derivation of the humors
towards the belly and lower extremities ; whofe vefitls,
in the difordered ftate, were incapable of receiving
a due proportion of the blood, efpecially thofe of the
limbs, whofe vefiels are commonly conftringed, in thefe
cafes, by an unnatural coldnefs.

§ 564. In thefe circumftances, we frequently fee
the moft violent pains of the head relieved by a pe-
diluvium or bathing of the lower extremities in warm
water. And in the fair fex, when uterine obftructi-
ons bring on, with pains in the part firft affected and
contiguous bowels, convulfions and even epilepfies ;
they are often cured by the judicious ufe of warm
bathing alone, and can feldom or never be cured
without it : For, if this be not premifed, moft hyfte-
ric and deobftruent medicines may not onely frequent-
ly fail in their cffects, but often prove dangerous Eé’ld

» O
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deftru@ive.  But, after the fibres of all the folids and
the juices are, as before explaned, altered by warm
bathing ; after the lower bowels are relieved from their
conftri¢tion and compreflion, by this means ; not one-
ly in hyfteric, but in hypochondriac affeétions ; then,
not onely all the appropriate officinal remedies are gi-
ven with the utmoft fafety and defired fuccefs, but
the mineral waters, particularly the chalybeate, ex-
ert their power and efficacy moft remarkably, moit
happily.

_ lg»p565. Warm bathing, for the like reafons, had
long been an eftablifhed and approved remedy amongft
the antients, in all kinds of Mania or madnefs ; though
in this, aswell as other refpects, it has become fo much
neglected by the moderns.

§ 566. TrarL1anus recommends long and frequent
warm bathing, efpecially during the fummer {eafon,
in melancholy madnefs *.

§ 567. Arerarus advifes warm bathing in the
fame complaints, and upon the like principles, with
thofe we have layed down ®.

§ 568. Of the fame opinions are Cagrivs Au-
rELiANUS © and Prosper Arpinus ‘. The former of
which recommends the natural nitrous baths, thofe
efpecially, that are inodorous and inoffenfive to the
brain ; the later recommends univerfal bathing, but
particularly, the pumping warm water upon the co-
ronal future; by which, he fays, many were happily
cured; yet, itisa practice, not quite agreeable to

3 Duleium balneorum ufus, fi quid aliud, melancholicis opitu-
lantur : Et panio polt fgri in balneo morentur diutius, ac
in cali‘um defcendere cogantur, omnino ctiam, fi aeftas faerit, in
eo diutius defideant. Lib. i. p. 107.

® Melancholicos in aquis {pente calidis faepe commorari, necef-
fe eft ; rarae enim & molles ad aegritudinis remiflionem maxime fa-
ciunt, verum ficcae & tenfae, melancholialaborantibus, carnes funt.
Lib. vii. m. 134.

- ¢ Morb, chron, Lib.i. p. 335, ¢ De Medic, Agypt. p. 115,

the
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the principles, upon which warm bathin% is in gene-
ral recommended, in diforders of this clafs.

§ 569. The diforderly, conftringed and obftructed
ftate of the bowels of the lower belly, which caulfe or
aggravate hyfteric, hypochondriac or melancholy af-
feltions, are not the onely complaints, In thefe parts,
for which warm bathing proves a fovereign remedy :
For, it is notlefs effe¢tual in all violent griping pains,
convulfive and nephritic cholics, and all fuch difor-
ders as arife from a dry, tenfe or coftipated ftate,
where there is no violent inflammation attended with
aplethora or fullnefs; in which cafe, venefeétion thould
be premifed to warm bathing. By this means, the
eafy propulfion not onely of hard or indigefted mat-
ters, of long-retained and indurated excrements in the
inteftinal channel is promoted, but the difcharge of fa-
bulous or calculous concretions in the ureters or ure-
thra is happily facilitated, by the foftening, relaxing
and dilating the paffages. The operations of the
bath in all thefe like cafes are aflifted by the internal
ufe of warm water in foftening apozemes and brothes,
or mixed with oils and fome gentle ftimulating, neu-
ter falts, or foap.

§ 570. This method, in this fort of nephritic dif-
orders, is not onely countenanced by the beft writers
and practicioners amongft the moderns, but has been
early in ufe among the antients ; as TRALLIANUS ® and
AreTarus® teftify 5 particularly the later, who recom-
mends, in fuch cafes, the femicupium, which almoft
inftantly eafes the excruciating pains attending the ob-
{tructions of ftone or gravel in the tender, membra-
nous paflages; provided the water be not too hot,
and the patient too full and fanguine; in which cafes,
it may be hurtful, without due evacuations, and other
neceflary precautions,

§ 571. Thus, we fee what a vaft number of - dif-
tempers, external and internal, acute and chronic,
may be relieved. by the methodical ufe of water’in
warm, aswell as cold baths, To which may be added

t P, 543 & feq. bP. 18,
' this
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this ufeful remark, that by warm water properly ap-
plied, the operations of many of the moit potent,
herculean medicines are at the fame time mitigated and
rendered more efficacious. Thus, for example, all the
powerful fudorifics exert their force with more mild-
nefs and efficacy, upon having the humors thinned
and rarcfied, and the folids foftened and relaxed, than
they could otherwife do; without this preparation,
they may heat and diftrefs, but may fail of promot-
ing {weat ; whereas, after it, they can neither offend
nor fail in the effect.

§ 572. The antients, with great wifdom and judg-
ment, premifed warm bathing to the ufe of their helle-
bores and other draftic purges and vomits; by which
they not onely obviated the pains and fpafms, which
might otherwife attend the ufe of thefe harth and
rough-operating medicines, but more effectually pre-

pared the folids and fluids to throw off peccant and
morbid matters, with the greateft eafe and fafety. All
courfes of mercury, whether for promoting {weat or
falivation are rendered much more fafe and effeétual
by warm bathing. Nor can fuch a courfe be with pro-
priety inftituted or finifhed, in any cafe, without fre-
quent bathing before and after it: For, by premifing
bathing, the folids and fluids are moft effectually dif-
pofed to receive the impulfes of this molt active, pow-
erful remedy, and to difcharge the morbific matter,
of whatfoever nature it be, by the common emunétory,
the fkin; by which, the violent and often dangerous
‘influx of faliva upon the glands of the mouth and
throat, is moderated or obviated, at the difcretion of
the judicious prefcriber,

" § 573. The evil effeéts, that attend chalybeates in
female obftrutions and hypochondriac cafes, and thofe
of Peruvian bark, in intermittent diforders, where
they fometimes caufe a moft violent confiriétion
or coftipation of the bowels, with fuppreffions of
other natural and neceffary difcharges, may be pre-

vented
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vented or relieved by the prudent adminiftration of
warm bathing. |

§ 574. It1s now fit we fhould clofe this head with
fome neceffary directions and cautions concerning the
ufe of baths. -

§ 575. 1. The proper feafons for courfes of bath-
ing arc the warm months of the year, thofe very
months, when the modern practicioners fend away
their opulent, as well as other, patients from the baths,
and make room for the neglected beggars to mect
with cures, which this ill-judged practice denies to
the rich. But, of this, more in its proper place. Here
Jet it {uffice to fay, that as cold weather is the beft
feafon for cold bathing ; fo is warm weather the beft
feafon for warm bathing.  For, fimple warm baths,
fince the time of GaLen*, were looked upon as hu-
mecting and cooling.  Though, notwithftanding, e1-
ther may with due care and caution be applied in any
feafon, known in our temperate climate. It is cer-
tain, that cold bathing does moft fervice to thofe
whom it warms, and warm bathing is moft effectual,
where it cools, rather than heats, Both are defireable
then, at different feafons of the year. And, as the
patient, who ufes the cold bath in winter, is thereby
defended from the inclemency of the weather and pre-
vented catching cold; and he, who ufes the warm
bath in the fummer, is apt to find the warm air, which
he, before bathing, judged fultry and intolerable, tem-
perate and grateful, if not cool after it, and 1s how-
ever lefs liable to catching cold in that temperature
of the air, than in any other ; it is evident, the feafons
for cold and warm bathing are quite miftaken among
us, and that we fhould have recourfe to our cold baths
in winter, and to our warm baths in fummer®.

A § 576.

» Lib.i. Artis curativae ad Glauconem ; p. 457.

b "This is further countenanced, againft the modern pratice, by
the great Sancrorius; in his invaluable trad, Medicina Statica,

§ II. Aphorifm. I. before cited, § 483, 4. as well as in Aph. IL
which
5



224 Of W aATER 71 general.

§ 576. 2. The time of the day generally recom=
mended for warm, as well as cold bathing, is in the
morning carly, fleep and digeftion being well per-
formed, and the urinary and alvine excrements dif=
charged.  This may be a proper time in the former,
for fuch patients, asare able and fitto go into the cold
bath, and thence into the open air, after warm bathing.
But, as the generality juftly advife the patients, after
warm bathing, to go into a warm bed, either to fweat
or cool gradually or both; I fee none objetion to the
bathing at night, upon an empty ftomach and bowels,
when one may go into bed for the whole night, and
fweat, fleep and cool at leifure, fo as to be in no dan-
ger from going, with due caution, into the open air
the next day ; which can not commonly be done with
fafety on the days, upon which one bathes in the morn-
ing. Befides, wearied travellers can not be denied the
comfortable refrethment of warm bathing; which moft
‘effectually procures them reft and reftores their {pirits
after extreme fatigue.

§ 577. 3. No perfon fhould ftay longer in the
bath, than he finds it refrefhing and invigorating. Ex-
cept fuch as are bitten by mad dogs or other inraged
animals, or maniacs, whom it may be found necefiary
1i::nrmuet'u'J:v::s to continue in the bath, until they grow

aint. :

§ 578. 4. All perfons fhould be forbidden much
attive motion or fpeaking in a warm bath ; asit greatly
exhaufts the ftrength and diftrefles the organs of breath-
ing, then under a confiderable additional prefiure to
thatof the atmofphere, and replenifhed with the rare-
fied juices.

§ 579. 5. No perfon, except maniacs and thofe .
bitten by inraged animals, fhould be forced to bathe,

which I here ianfcribe,~— Aer calidus et lavacra aétu calida, nifi obflent
cruda, juvant quﬂqlue perfpirationem, refrigerant interna vifcera,
et corpora efficiunt leviora,

when
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whien it raifes any degree of Terror or Horror®, nor
at the approach of any epileptic or other convulfive
fit ; becaufe thofe inordinate orgafms of the {pirits
may be greatly increafed by the dread of the bath.

§ 580. 6. No petfon with full béwels or blood
veflels, or with any inflamed, obftru€ed or, much
weakened bowel, fhould be admitted into a cold or
warm bath ; leaft crudities, in the firft and fecond
paffages, ruptures, hemorhdges, or anincreafe of thofe
diforders, may be the confequences °.

- § 581. . The head in general is to be kept out
of the warm bath, dry and flightly covered ; and in
fome cafes, it is to be left bare, or covered with a
napkin wet with cold water ; as where the patient is
fubject to influxes of blood on the brain, or eyes, to
pains in the head, drowfinefs, &c.

§ 582. 8. The reft of the body fhould be quite
naked ; except a convenient little garment, which may
be carried betwixt the thighs, and fuppotted by a
piece of tape about the wafte, before and behind, to
hide thofe parts, which modefty bids us conceal
from each other’s fight. Whoever goes into a bath,
hot or cold, particularly the former, in any, efpeci-
ally a tight or clofe, garment, does not receive half the
benefit, he might expect. The efficacy of warm bath-
ing, in a great meafure, depends upon havinga conftant
fucceflion of new water coming into contalt with the
{kin, while a perfon remanes in ‘the bath. But, when
one goes into a bath in a clofe veftment, he is to ex-
pet little or no more water to coime into contact with,
and to diffolve and wath away the foulnefs of, kLisbo-
dy, than what his garment, at firft immerfion, re-
ceives, which it holds, until he makes his exit. This
confidered, I thould be glad to hear how the mode-
led pradicioners, who countenance or cornive at the
fexes bathing promifcuoufly and in ftiff, clofe, can-
vas habits, éan reconcile this cuftom to decency and
common fenfe: I fhall not require their reconciling

a GaLgy. de morb. cur. lib. xi.  ® Gavsn, parc laft cifed

Q it
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it to the rules of phyfic; it would be moft unreafon-
able to demand an impoffibility, .

§ 583. 9. The next thing to be confidered is the
regulation of the temperature of the Bath. On this
greatly depends the recovery and fafety of the pa-
tient : And it is not difficult to be done ; fince, by the
ufe of the Thermometer, every degree of heat and
cold can be fo eafily and effectually afcertained, that
where baths are regularly conftructed and rationally
conduéted, the phyfician can dire¢t the degree of
heat of the bath for his patient, with as much certain- .
ty, as the number of minutes, he would have him re-
mane in it. How this is to be done, where the baths -
have none other covering, than the extended canopy
of heaven, let any thinking man confider. ~What
phyfician or patient can be fecure of the neceflary de-
gree of heat in the water, two days fucceflively, or
any two hours in any one day, in the naked baths of
our Bath ? What chance of .performing cures there,
in the cold feafons efpecially, which are the chief times
deftined for bathing in thofe open ponds of uncer-
tainly heated waters; fo little, if at all, improved
{ince the times of our hardy, barbarous anceftors the
Britons? But, no more of this, until we come to
treat exprefly on thefe powerful, unknown, though
much frequented and abufed, waters. Let me here
onely give this general caution in the ufe of baths,
that no perfon goes into any bath, heated above ninety-
four degrees, which is found to be the heat of the
blood in the natural healthful ftate, taken by Fahren-
heit’s thermometer ; wunlefs it be exprefsly directed
by a phyfician upon fome extraordinary emergency, to
increafe the degree of heat. |

§ 584. Under this head, two other kinds of warm
_bathing 4 to wit, 1. the pump, and 2. the vapor bath
may not improperly be confidered.

- §.585. 1. The firft form of bathing was known to
the greeks by the name of Fu€psypa and iu€poxs,
Embregma and Embroche ; to the romans, by thofe
of Stillicidium, Inftillatio and Irrigatio ; and 1s now

called,




Of WaTeRr -in general. 827

called, by the Italians, Doccia, by the ‘French, la
Douche, and by the Germans and us, from the ordiz
nary manner of applying it among us, dic Pompe, the
Pump. . r

§ 586. By this, is meaned a contrivance, by which
any convenient liquor, but chiefly water, cold or hot,
may be caufed to deftil, run or fall, from fome diftance,
upon the whole, or any part of, the body. . |

587. The beft method of making this kind of
bath is by raifing the water of any natural or artefi
cial bath into a receptacle of a convenient fize and

heighth, by means of a pump or other proper ma-
chine. This receptacle is to be furnifhed with one or
more flexible tubes, to which may be occafionally adapt-
ed, cocks with one, or manyorifices of different dimen-
fions and forms, to apply the ftrcam of warm water
in any proportion, direétion, or force required, to any
part affected. :
- § 588. Here then, is added to the foftening, re-
folving and penetrating power of water, that of fric-
tion; by which it is capable of doing inexpreffible fer-
vice in old hard and cold tumors, ftiffnefs and - con-
¢ra@ion of the joints, gout and rheurnatifm.

 § 589.- The patient may either fit -or lye in the
bath, or out of it, as isfound moit convenient, to have
the fhillicidium applied to the particular part affeted.
And the fame cautions ‘are to be ufed to avoid .cold
after this application, as after gencral bathing.

§ 590.-Lhe power of the friction of the water may
be greatly increaled, by forcing it by. any propes
pump into a brafs or copper fphere, to which acock
with a -flexible leathern tube is fixed ;. by which the
water may be driven by the {pring of the inclofed air
in. the fphere, added to the gravity of .the water. By
chis means, this method of applying water muft be
rendered moft effeétual in old, hard, indolent tu-
mors, contractions, &c. . .

§ 591..2. The fecond 1s 2 form of bathing not
known or.ufed among us 3 though the moft powerful,
the mofk effectual of any.

Qi _ § 592.
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§ 592. This feems to have taken rife among the
Romans, in whofe immediate territories, nature fur-
nithed many vapor baths; as in feveral places about
Naples, Putcoli, the Bajae, celebrated by Horace
and Cersus, with many others of inferior note. Thefe
were called by the names of Vaporarium, Laconicum,
and Sudatorium; in faint imitation of which, were
contrived the ftoves, afterwards called by the fame
names, as well as by thofé of Stupha, or Stuffa, the
later by the Germans, who invented them in imita-
tion of the natural, and called them Badtftuff, in their
language, and in a fort of fictitious latin, Stuffa.

§ 593. This is certainly the moft fafe and effectual fu-
datory known : Nor can there be an inftance given of its
failing, in fit fubjects, under due regulation. 'We have
already had occafion to explane the operation of warm
baths ; whatever holds true of them, holds alfo good in
the vapor bath. This may eafily be conceived, upon re-
collecting what has been fayed of the power of water
converted into fteam, inPapin’s digefter and other
more common machines. By this means, the hardeft
partof animals, may, in a fhort time, be refolved in-
to a gelly. Hence, the refolving power.of the vapor
of warm water upon an animal body may be judged.
This vapor ftriking againft the body is partly con-
denfed into water, whileft a part enters the pores.
When the vapor is confined about the whole body or
any part thereof, it muft aét more powerfully. It
then warms, foftens, relaxes, opens the pores, pene-
trates the remoteit recefies, refolves and attenuates
vifcid and cold humors univerfally, and fits them for
a difcharge by the fkin, in a bland and copious fweat,
partly in the bath and partly in bed after it. By this
means, paralytic diforders arifing from any vifcidity
of the juices, anafarcous and oedematous tu-
mors, whether partial or univerfal, pains and contrac-
tions of the limbs or joints, and numberlefs other
evilsof this clafs are mofthappily and effectually relieved.

§ 594. From the many inftances of the falutary
efiects of warm vapor bathing, which I had obferved

6 ; at
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at Aken, I was induced to contrive a fudatory upon
the fame principles with theirs ; judging, that the ef-
ficacy of their vapor baths was not {olely owing to the
fubtil, mineral efluvia, with which they are charged,
but chiefly to the particles of water moft fubtilly at-
tenuated and fet in motion by heat; or at left, thata
fimple vapor bath might probably produce very de-
firable effects.

§ 595. This fudatory confifts of a kind of chair
made of four planks or pannels, of about two feet four
inches broad, and about five feet in length or height.
Thefe are clofely joined together by hinges ; fo that
they may be folded up for the conveniency of carriage,
or placed upright and by hooks faftened to a {quare
Plank, that ferves for a bottom or foot-board ; and
then, one pannel makes a back, two others conftitute
the fides of the chair, and the fourth ferves for a door.
To this chair there is a fliding feat, with a thin ticking
ing bottom, that, like the moveable fhelf of a library or
book-cafe, may be raifed higher or placed lower, ac-
cording to the fize of the patient. At the top, thereis
fuch another contrivance 3 but the board, which fills the
whole fpace, is placed fhelving, from the back forward,
for the greater freedom in breathing ; and is divided
into two, each part of which is hollowed to the ordi-
nary fize of an human neck. This is adapted to the
fize of the patient ; the back-piece is put in firft, the
patient is then {eated, naked on the feat, and the fore
part is added. ~ Then the door is clofed and the vapor
admitted by the means of the tollowing aparatus, which
confifts of,

§ 596. 1. A flat copper kettle to hold about fix
quarts, to which an head is adapted fomewhat like
that of a common alembic ; but with a {maller head
in proportion 3 as it is not defigned for condenfing,
but conveying the vapor by a tube, of about three
inches in diameter, continued from the head into the
Jower part of the back of the fweating char, and by
moveable pieces turned in any direction defired. About
the neck of this kettle, there is an opening, by a (hort

pipe
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pipe of about an inch and half ‘in diameter ; by which
a fupply of new hot water may be given without inter-
ruption ; orthe vapor medicated by the addition of any
{pirit or other volatile, aromatic medicine; or the heat
moderated (ot {ftopped, by the addition of cold water,
at difcretion.

§ 597. 2. A low copper ftove or little furnace
with its fire place, afh hole and regifters, made to re-
ceive the bottom of the above kettle, and to hold
fire enough to keep the contents boiling ; yet, {0’ as,
by thutting its doors and regifters; the fire may be in an
inftant fupprefied and the boiling and vapormade to ceafe.

§ 598. The patient fits naked in this chair, with
a napkin ‘about his neck to keep the vapors from
coming out and anoying his head or lungs ; and may
be continued in'it, and fupplied with drink or cordi-
als, according to the preferiber’s intentions.

§ 699. It is eafy to fee the different advantages this
holds from the common ftoves or hot-houfes in Bag-
nios 3 where the head and lungs of the patient muft
be injured by the heat and by breathing fuch an high-
ly rarefied and offenfive air, as muft be in fuch hot
and confined places. Befides, in this, you may have
the moft abfolute power over the fudatory, by admit-
ting more or lefs vapor, fimple or medicated, at dif-
cretion, or by totally ftopping its courfe: Which can
not be done in the common fuffocating ftoves at the
Hummums.

§ 600. By contriving boxes to contain particular
affeGted limbs, a partial vapor bath, fimple or medi-
cated according to the prefcriber’s intentions, may be
readily adminiftered ; than which, there can not be a
better, nor, in many cafes, fo good a Fomentation.

§ 6o1. By different pieces of tubes, fome ftraight,
others angular, with a rofe, like that of a gardener’s
watering pot, fuch a vapor may be conveyed to any
part of the body. And Iam perfuaded, that by fuch
a vapor properly conveyed to the ears, many pains
of thefe parts and deafnefles may be cured, that do
not give way to any other known form of medicine.

§ 6oz,
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§ 602. This fmall machine, I have contrived to
make it portable. But, it is not difficult to make it
more effeéual by inlarging upon this plan.  And, if
what I have here offered upen the ufe and efficacy of
water varioufly applied in the relief or prevention of
the almoft numberlefs diforders incident to.the frailey
of human nature, may be hoped to have any weight,
we may expeét to fee all the neceflary conveniencies
for the feveral kinds of baths eftablifhed in every con-
Giderable houfe in the country, and regular and well-
furnifhed Bagnios encouraged and fet up m ecvery
town. And, that the poor may not be excluded the
benefit of the helps, which are to be drawn from this
quarter, at a moderate expence; I beg leave to re-:
commend it to the public to extend their benevolence
to their fuffering fellow creatures ; and, by a charit-
able contribution, eftablifh public baths, both cold
and hot, to which the poor may have eafy accefs. It
would likewife be not onely an act of great and true
charity, but the beft policy, to eftablifh proper baths
in all bridewels, goals, and other places of confine-
ment ; where, by obliging the wretched, who from
filth and naftinefs, contract the moft malignant and
peftilential difeafes, frequently to wafth and cleanfe
themfelves, much of the calamity, and the dreadful
infeftion may be obviated, which they fo commonly
fuffer and fo often impart to the reft of the fociety,
in general goal deliveries. It is alfo, in mine appre-
henfion, to be wifhed, that many of thefe, who are
confined in various difeafes in hofpitals, were put up-
on the fame cleanfing, wholefom regimen ; and that
our failors, in long voyages, were obliged to make
frequent bathing a part of their falutary difcipline ;
-which would certainly help to keep them free from fcur-
vies and other diforders, to which they are found too
{fubject.

§ 603. I fhall clofe this part of my differtation
with an obfervation and propofal, which I think ex-
tremely conducive to the end propofed by this and all
my poor labours, the common good of the Republic.

§ 604.
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§ 604. I prefume, it muft be obvious to eveiy
reader, who has attentively read this tract, thus far,
that there is nothing known, that bids fo fair for the
" charater of the much, but vanely, fought univerfal
remedy, as common water ; fince nothing is found fo
neceffary to life, fo effectual in preferving prefent, or
reftoring loffed health, as water.

§ 60z. I therefore venture to recommend its moré
frequent ufe to the public in general, and that it may
be further introduced into praétice in our hofpitals
in particular, than it is at prefent found. But, if
from the conftitution of particular foundations, which

1 look upon to be fo facred, as to be, for the moft
* part, unalterable ; this may be found in moft impradti-
cable, I humbly propofe it to the confideration of
BriTons, more remarkable, more juftly famed for

ublic benevolence, for making provifions for the
Eealth of the bodies and minds of the indigent, in
the erecting alms-houfes and hofpitals, fcholes, col-
leges and other feminaries of literature and arts, than
any other people, or perhaps, than all the other na-
tions on the globe united can boaft; toeret and efta-
blifh, in the capital and other great cities, one or more
Bath or Water-hofpitals ; where phyficians, with pro-
per attendants, may be appointed, and poor in all
fit cafes, at all times readily received and fupplied
with light, fimple diet, clean beds, baths of all kinds,
and water fimple and varioufly medicated of different
degrees of heat and cold adapted to the generality of
cafes, that may offer.

§ 607. Such an hofpital may be built, planely and
elegantly, contiguousto a navigable river for the fake
of fewel, and may be fupported at a much lefs ex-
pence, than any of the prefent foundations, -and may
vie with any of them, if not outde moft, in utility
and benefit to the public.

The End of Part L





















