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Y Aua Experiwent made before the Prefidest and
Fellows of 1he Royal Socisty, in which a fur-
priwing change of Colonr from a pale Tranjpa-
rentor Clear Liquor, to a wery Blue Cerislicus
one was exhibited, ard ihat in an inflont, by
the adwmiffion of Air only @ Af ply'd to i:}"ﬁfz’-m}e
forse changes of Colonr, ard other Eff-8s on
the Blood of Refpiring Awnimais. By Fr.
Slare, M. D. Fellow of R, S. and Cenfor of
the Colledge of Fbjficians.

N order to the msking of this Experiment, tihe Ope-
rator fhould furnifh him{elf with a quantity of File-
ings of Copper frefh made, and place them in a Glais
Vial, whofé bottom is bread and even, and then pour
ona Urinous Spirit, either of Sal Armoniac, or of Urine
it {elf, not made with Quick-Lime: The Giafs fhould
not be fill’'d up much above one half-way, and then muft
refently be {o exactly flopt that no Air be capable of
itruding; for if you err in a Circumftance the Experi-
ment will not fucceed.  The Foundation of this Experi-
ment is jultly due to the Immortal Mr. Boyle, but our
Aims are very differing inthe Application, as well asin
the manner of preparing and exhibiting the Experiment.
He was fearching after {ome hidden proprieties of the
Air, and particularly apply’d it to the broken or leffen’d
Spring of the Air, which this Phenomenon afforded his
Speculation. Butl have endeavour’d to bring it home
to my own Profeflion, to juftific a Notion of {ome Im-
portance, tho’ much difpated, concerningan alterarion
made by the Air upon Humane Blood, both as zoi‘ff,c--
our,
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lour, and other Vertues. You have alio this diffecence
in the maoner of exhibiting, 1o Mr. Boyle’s Experiment
you have the Fileings of Copyer contigusus with your
bienftruam, 10 curs you have a clear Colourlefs Liquor,
and no Materials at all in your Gla's to give the leaft
Umbrage to this fudden change of Colour 5 but this cans
not be performed without {oine Encheirefts and an Appa:
ratys cxtraordinary. ,

‘In making the Experiment you willobferve, for
“four, five, of fix days the Tincure will be growing
“deeper and decper, and then will keep a ftand for two
“or three daysmoreor lefs, and afterwards will gradual-
¢ ly decline uatil it become quite pale, and void of all
«Colour. When it is in this f{late, the eaficlt way of
¢ performing the Experiment for your own fatisfaGion,
¢is todecant this clear Spirit intoa Glafs {oas to leave
“all the Fileings behind, and that will demonftrate that
¢ the Fileings did not give this Tinfture e novo, but that
¢ it belongsto the influence of the Air. But ia cafe you
“are furnifh’d with an Air-pump, and can pour off this
¢ palid Liquor in a Pacuo Aeris, and there ftop it up fe-
“curely, you may then preferve it {o longas you pleafe,
‘and exlubit it to- advantage, which is the way I com--
¢monly ufe. You may alfo obferve, that fo foon as
¢ you let in the Air, the upper Superficies immediately
¢ tinges firft, and fodefcends deeperand deeper until it
¢ has penctrated the whole, and this it dossthe fooner, if
¢ the Glafs be wide, and the Liquor by confequence have
¢a large Superficies: Or if you pour it out of one Glafs
“ into another, the Air makes a more {uddea change of
« the whele.

That Liquors fhould lofe their TinGures is not to ke
wonder’d at, for even Ink it felf by ftanding (till will
iofe much of its Tincture, and {o do the Tin&uresof ma-
ny Minerals, TinCture of Suiphur, and of Salt of Tartar
will lofe their Tindtures, and many Vegetables are not
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Torg tobe ‘preferved, but do grow turbid, fome pale,
and colourlefs, and leave their Menftruums, and preci-
pitate to the bottom, and are not cafily if ever recover’d.
But inour Experiment we have fome things very un-
common, a deeply ting'd Liquor grows pale and colour~
lefs in a few days, withourany admi(fion of Air or any
other Ingredient to difturb ir, or to caufe any difcern-
able precipitation or feparation. Yet when I confider
that two Grains of Copper will give a deep Colour to
three Ounces of Urinous Spirits, we need not expectany
great quantity fhould bedi{charg'd outofthe Liquor to
be very confpicuous at the bottom, which does better
iolve it than a bare change of Texture can do; namely,
to allow it to fubfide tothe bottomof the Glafs, tho’ it
be fcarce perceptible by reafon of the Fileings that may
conceal it.  But a yet greaterdifficulty emerges to ace
count for, which is, That fince our Menftraum, (that is,
our Spirit) is divefted of its Venereal Particles, which
gave the Tincture, and is become as clear as Rock-water,
and being {eparated from its Metalline Fileings, does yet
upon the approach of the Air immediately afforda very
Blue Tin&ture, This indeed plainly fhews, that there
muft be conceal'd in the Pores of the Liquor, fuch Parti-
cies as are of a Cupreous Nature. But how may this
come to pafs 2 To whichT an{wer, Tcannot be fo vain
tothink, that the Air gives the matter of the Colour to
the Spirit, but that it conveys into it {uch Particles as do
fiimulate and give motion to the Menfirusm, and inable
v to diffolve thofe Particles thoroughly, that for want
ef more Air had not been fully broken in pieces.

In :he next place, I difcover two very differing forts
of Matterthit our Urinous MesfZranm alts upon 1 this
Experiment.  One Tcill a Sulphureous Matter, which
givesthe Blue Colour, and does et it all again; and a-
nother which defirves the name of Saline ; but tho’ 1t
be raken up into cur tinging Spirit, does yet notwitha
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ftanding afford no Tin¢ture whillt fecluded from the
Air : This was made tome very plain and cledr, for ha-
ving found out a way to feparate a white flimy fub.
ftance out of our clear Liquor, T then deftroy’d the Ex-
periment, fo that when expos'd to the Air the Meu-
[trunm would no more givethe lealt Tin&ure : For a far-
ther confirmation, this white Saline Subftance being irt
a fmall quantity diffolved in any proper Urinary Men-
Jfiruum exhibits the Experiment {¢t down to advantage,
and gives amuch finer and brighter Colour than what is
drawn from Crude Copper, or from the Sulphureous
parts: But fince the method above is more feafible, I
will not fpend time for fear of difcouraging the Under-
taker of an Experiment, to fetdown this very claborate

method of .procuring the Salt of Penus.
The great Intereft the Air has in this Experiment
made me think of applying it to the great change that
is made upon Blood ; for it is obvious to every Body
that there is a great difference in Colour betwixt the
Vena! and Arterial Blood, the Venal o foon as it is let
“out of the Vein is obferved to be of a dark Complexion,
and requires fome time to be expos'd to the Air before
it obtains a florid Red, and that only Superficies which
is contiguous to the Air, does for a good while become
Red ; for I have turn’d up a Cake of Blood twenty four
hours after it had been letout, and found it of a very
dark and opake Colour, but the Air has immediately
givenita bright and florid Red Tinture. This {o ma-
nifeft a change made by vertue of the Airis obvious even
Lippis @ Tonforibus, which would make one wonder to
find great Philofophers and Anatomiits endeavour to af-
fign more forreign and ambiguous Caufes of fo demon-
{trable an effe& of the Air. Thus our Famous Anato-
mifts Dr. Highmore, and Dr. Needbam, and others, have
adventurd to do; who would have refpiration to be
chiefly to promote the Circulation of the Blood, and that
Ccc great
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great Apparatus of Air-Veflels to be for a Fan to coci
the Mals of Blood, and that rhe Air returns unalterd,
and not capable of making any great alteration, beir
denied any ingrefsinto or mixture with the Blood. The
Opbfervation 1s certain and unerring, that the Venal
Blood as it pafles the Right Ventricic at its entrance in-
to the Lungs is of a very opake and blackith Complexi-
on, and in its paflage through the Lungs before it comes
to the Left Auricle, 1s changed iato a very florid and
bright Red. 1 have often obferved that Perfons that
have Vomited Blood upon a Rupture of {ome Capillary
Veflels of the Lungs, have fentup a very froathy or {pu-
mous Blood,and at the fame time ofa bright Scarlet Red:
Thatit was froathy, argues that the Air had incorpc-
rated with ir; that it was Red was due to the tingeing
power of the Air. To expe& that this change thould
be made in the Heart by any Local Ferment, or flemma
vitalis is fruitle(s; becanfe we find it performed befor
its arrival there; the {truture of the Heart denoting that
Engineto be principally made for projecting the Blood
in order to a Circulation through thoefe varicus Arteries
or Pipeswhich are branched from the Hearr. Let us
therefore examine the ftruture of the Lungs, and very
briefly confider them, we fhall foon difcover it to be a
Pneumatic Engine made principally for teking in Air,
and that in great quantities, which 2 Remark in the
Fourth Corollary does much favour. It’s true, we may
call the Lungs a Contexture of Veins, Arteries, Nerves,
Lymphaedudts, &c. and that thefe do very much make
up the Pareachyma (as fomedo ufe the word ) of the
Lungs; but yet we fhall find the great bulk of the
Lungs to be Veficular : Tt feems to me to be a Contigua-
tion of the Afpera Arteria, or Wind-pipe, divided and
{ubdivided 1nto many Branches, and thefc ftill {pun out
into leflzr and lefler Pipes, all of them hollow; the far-
ther they run the thinner their fides do grow, which
upen
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upon the Infpiration of Air do fwell up and grow
round, and upon expirationdo fall fomething flaccid, and
abate fomething of that Figure, as the Microfcope docs
plainly reprefent.  That thefe Pipes thould run to a great
length hollow, tho” very f{mall, T the le(s wonder at,
having feen a hollow Pipe of Glafs drawn out at theflame
of a Lamp{o very fmall as to be fcarce vifible without
a Microfcope, and yet was fo hollowas to take up ting-
ed Spirit of Wine, where only the ordinary preffure of
the Ambient Air impell'd it. Nor will comprefsd Air
be kept out where there is the leaft Pore left open, which
makes it more than probable #hat it fhould infinuate into
this Machine {0 truly adapted to receive the Air, and
that in great quantity, the dpparatus of Ait-Veflels be-
ing fo very confiderable, which appears in each infpira-
tion ; for the Luugs are firetch’d at that rate as to take
up double the room they do in the ftate of expiration,
or in their comprefs'd ftate ; and even in this ftate the
Air-bladders are not fully evacuated, but contain Air
for good purpofes. Nor can it be pretended that any
augmentation is due to the Expanfion of the Blood-Vef-
fels, or any-other which do not fwell beyond their ufual
Tenfion in each infpiration. The Sanguiferous Veffels
are divaricated through all the Lobes of the Lungs, and
do give a very clofe attendance to each Peficela ( for
thereis not the leaft Peficula but has a Capillary Vefiel
whichintimately infinuates intoit) in order to receive
fome confiderable benefit from ir; and this appears to
the Eye, forin aninftanta dark and foul Blood is chang-
ed into a bright florid Red Colour, which would make
a Man of Contemplation to admire it, and a Lover of
Red Wine, who is prefently offended to fee his Liquor
foul, (and perhapsjuftly condemns it for unwhelefome )
wifh {or fuch another expedient to clear up his turbid
Liquor. Thus the very {iru&ture of the Luogs. the ef-
fect of change of Colour both in the Blood and in our
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Experiment, the one from a dark opake Colour to a
noble Scarlet Dye ; the other from a pale or colourlefs
Liquorto a rich @/tra Marine Blue, do all combine to
do juftice to the Air for this celebrated alteration. Nor
is the Air thusinfus’d into the Lungs for a bare Colour,
and of no farther confideration: But I am apt to believe:
the great Fermentations of the Blood the caufe of the-
Motions and A&ions of the Mulcles ; the Animal Spi-.
rits themfelves, the great Spring of Motions, derive their-
Energy and Powers, if not Nature; from hence.

COROLLARY I

"The Air is full of Volatile Salts none will deny, but
that thefe Salts muft bear the name of Nitrous Salts, it
has been fcarce call'din queftion, which this Experiment
and fome others I have made, do. Nitrous Salts feem
to menot tohaveany property of Volatile Salt : Nitre
is a Salt of fo fixed a nature, that- it will continue melt-
ed in avery ftrong Fire with fcarce any Evaporation ;-
but if you put into it Charcoal, or Brimftone, or give it-
an Accenfion by another Eucheirefis you may obtain a.
great quantity of as fixeda Salt as any Concrete what-
ever affords; fo that to me Gold feems not of a more
fix’d Nature.

CorRoOoLEARY IL

A ftandard of Volatile Salts fhould be fetled, at prefens
Ican think of none better than Water. That Salt
which in Diftillation is more fix'd than Water, ought
not to be reckon’d amongft Volatile Salts : ‘This ftand-
ard willbe juftified by good meafures, grounded on Ex-
perience ; for all Salts that are truly Volatile, as far as
Tcould obferve, arereallylighter than Water, that is. in
a Chymical fenfe, do with a lefs degree of Fire fublime
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in our Glafles, or come over the Helm, than Water
does. This I find juftified in our VolatileSalt of Amber.
erroncoufly fo call’d, for it does not come up ta our
ftandard of Volatility, and is really no Volatile Salt,.as
will be made appear :- If you take this fuppofed Volatile
Salt and Diftil it in a Retort, or Head, and Body, with
common Water, the Water will-afcend in fuch a degree
of Fire where the Salt will not, for yeu muft increafe
your Fire confiderably to make it rif¢ after the Water
1s-gone, and has left the dry Salt at the bottom. This
made me enquire farther into the propertiesof this Salt,
which did not at all Correfpond-with Volatile Salts (for
all true Volatile Salts are Alkalies) but on the contrary
would ferment with them, and quite deftroy the pro-
perty of true-Volatile Salts; by bringing them to a dull
infipid Salt, which fome call Sa/ Neutram ; and alfo
by fixing their Volatile Nature, not only in putting them
by the ftandard of Volatility, but alfo does quite deftroy
their fpiritous and ftimulating fmell, by vertue of which
they havebeen always defervedly efteem’d fuch excel-
lent Cephalick Medicines. Therefore examining this
Salt yet a little farther, you will plainly prove it to be
an Acid, that Corrodes Iren, turns Syrup of. July-
flowers Green, deftroys the Tin¢ure of Lignum Ne-
phriticum, and does not ferment with common Acids ;
fo that it plainly- belongs to the Tribe of Acids, and
fhould beftruck out of the Catalogne of Volatile Salts ;
and perhaps out of the number of Specific Cephalicks,
and rather be. degraded amongft-the Diureticks, and
even in that rank to have but an inferior ftation; for it
feems to me to be but a dull Medicine, and more Va-
Iuable for its Price than great Vertue, efpecially if quite
divefted of allits Oyl, in which the great Cephalic and
Cordial Vertue muft needs be own’d to. confift.
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CoRroLrL ARY [IL

That Volatile Salts have a great property ¢o draw
‘Tinéures, and do particularly advance thofé Colours
that are difposd to be Red : For tho’ Spirit of Wine be a
very Catholic Menftruum, and draws a very deep Tin-
Gure of Cochinel, yet we have often obferved that if
we put to this Tincture, when higheft, a fmall propor-
tion of Volatile Salt that would advance it to a great,
evena double degree. ThusI have obferved itto ads
vance the TinCture of Arterial Blood ; and which is very
Curiovs, if'you diffolve it in your Blood whilft you are
Bleeding at one of your Veins, -that Blood will ‘become
very florid, and like Arterial Blood. Therefore fince
Nitrous Salts produce none of thefe tingeing Effects ;
this Corollary {feems much to favour the Notion, That
the Effe&s of the Air upen the Blood, may be due to
fuch Salts as are ofa Volatile Alkalifat Nature.

CoroLLARYIV.

Contagious Difeafes are Communicated by the Air
infpired at the Lungs; and thisfecms more probable than
what’ Dr. Needham and others, have endeavour’d to
make out with more difficulty ; in attributing the fame
effedt to the Air taken inour Meat by Maftication, and
twallow’d down in our Drink, and communicated to
our Chyie from thence to our Blood and Spirits ; but this
way.a very fmall quantity of infefted Air is Communi-
cated, if we compare it with what is Communicated to
the Lungs : For ineachin{piration, Humane Lungs of
an ordinary fize doat leaft take infuch a quantity ot Air
as will it up a Quart Bottle, and in the fpace of a Mi-
nute T have made Twelve Refpirations, ( when I was
very fdate, and drewin my Breath very treatably) and
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in that time by confequence took in as much Air as
would fill upa Veflel capacious enough o hold tbree
Gallons of Water ; and it’s plain that the Air expired re-
turns much alter’d, for as much as the Breath or Auls-
tus returns impregnated with a moeift Vapour, and {uch
a one as does many times indicate the Tempor of the
Blood: From this Halitus Impofihumations of the
Lungs are frequently preditted : Such as have Sulphu-
reous Blood fhall emit no very pleafing but. rancid Ex-
halations : Nor does the Blocd only clear it felf of fome
Vapours in expiration, but alfo imbibe, and impregnate
it felf with {uch Particles as are necefflary to maintain
Life in infpiraticn ; for a Man could not fubfift long in
a Tun of Air, {hould he be kept clofe in fo capacious a
Vefiel, as weé have found by Experiments made with fe-
veral refpiring Arimals, Dogs, Cats, and Birds, ®%.
that thele would {oon die there ; {o that we need con-
ftant fupplies of vaft quantities of frefh Air, which
makes me believe that thofe Particles feparated out of
the Air by the Lungs are very {paringly deliver'd o
mix’d with the common Air, but yet with this differ-
ence, that the more comprefs’d the Air is, the more it
contains of that vivifying Salt or Spirit, and the contra-
ry, the more rarified the lefs is found ; for we are told
by the Experience of fuch as have been on the Pike of
Teneriff, that their breathing is more difficult thers
than at the bottom, where the Air is more comprels'd.
And we have found Birdsand Mice, &c. would live 23
long again, ina Veflel where we had cronded in, by a
Syringe (or any other condenfing Engine ) a double
quantity of Air, as they did where they were confined
oaly to common Air.  To conclude, fince the vivifying
Particles i the Air frem to be very {paringly differn-
natea turough i, Tam aptto believe that the Noxious
and Peftilential are more f{paringly feattered up and
down ; (the Author of Humane Nature having taken
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miore care for its Prefervation than for its Deftruction )
and therefore it may much better be inferr'd from the
Premifes, That Contagious Difeales muft needs be com-
municated to the Blood by Infpiration into the Lungs,
rather thanany other way.

Il. An Extralt of a Letter from Dr. William
Oliver, Communicated by Walter Moyle, Efy;

Torbay, the 15th. of July, 1693
S IR, |

' B THen weCruifed in the Bay of Bifcay, Fune the
W 8th, and had a hundred Fathom of Water, we
took a Quart Glafs Bottle ftopt with a large Cork, and
after tyed down with a ftrong Packthread, aswe uf€ o
for Bottle Syder, or Ale, faftening our Bottle to our
Plumbing.-rope, and witha Lead at the end, funk it te
the bottom of the Sea, which as foon as we perceiv’d,
we drew it up again, and found the Cork quite pres'd
thro’ the neck of the Bottle intoits cavity, and the Bot-
tle full of Salt Sea-Water. We repeated our Experiment
with another Bottle and Cork in the fame manner asbe-
fore, but the Cork being not found, the Sea-Water
foak’d thro’it, and the Bottle was half full of Water, fo
the Cork remain’d in the mouth of the Bottle not prefs'd
downatall. We repeated our Experiment a third time
in ninety Fathomcof Water, with a very found Cork,
and much larger than the mouth of the Bottle, for we
were forc'd to beat it in with a Hammer as far as it
would go, leaving about an inch of the Cork above the
mouth of the Bottle, and tyed down as before, but it
fucceeded nort fo wellas at firft, tho’ the Cork was now
prels’ddown into the neek, and became level with the
mouth
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