( 28y )

o

An Account of fome Experiments made at
Jeveral Meetings of the RoyalSociety
by the Ingentous Fred. Slare M. D.
Fellow of the Royal Society, and one
of the Colledze of Phyfitians, with
Jome [hort applications of them to Phyfi-

cal matters.

Experiment 1.

A Parallel betwixt Lightning and a l"'hofphorus.

1. IN order to the keeping my folid Phofphorus from con-

fuming,Y ufually plac’d it at the borrom of a Glals of
Water : having feveral of thefs Glafles difpofed upon a
Tablein view whilft 1lay upon my Bed, I could obfcrve
feveral flafbes of Light that fucceffively paft through the
Water, and made fuch bright, and vigorous Corzfcations in
the Air, as would furprize and affrighten one not ufed to
the Phenomenon. This fiery Meteor pafles fomething,
contracted through the incumbent Water, but expands ic-
felf much as{conas it getsaboveit., If you would make
thefe Experiments to advantage, the Glafs ought. 1o be
deep and Cylindrical> and not 2bove Three-quarters fild
with water. If.
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If we compare thefe appearances with Lighining, we
may obferve that Lightning,which comes at Intervalls pa(fes
uhinterrupted the moft condenled: Clouds, and isnor ex-
tinguifhed or obftru&ted by the greatelt Stormsor Ca-
rarralls of water, but like the Beams of the Sunor any o-
ther fire freely paffeschrough Glats and water.

2. This Pho/phorns in the mentioned ftateonly emitts
thefe Flafbes of Light in warm weather, a certaintemper
of the Ar being neceflary to produce theeffet, for in the
I¥inter or cold weather [ never obferved it.

The warm feafon of the Summer is moft produtive of
of Lightning.

3. The mention’d Flafb of Lightis not apt to kind!e or
burn any combuftible matter, asIfound by holding my
finger in it unmolefted, but not trufting to that, Theld
1n the flame, Paper, Flax, and fuach Materialsas are apt to
take fire, which it did no more than when we projected
the Light-of the Moon by a ConcaveGlafs, upon the like
bodies.

Such an ineffenfive Flame that of Lightning is generally
obferved tobe, But

4. The matter of the Phofphorus, whilft in a more con-
denfed body, will eafily be accended by the warmth of the
Air, or bythe immediate Beams of the Sun, and then will
barn very furioufly with fucha penetrating fire as will not
eafily be extinguifbed.

Thus Lightning ; when condenfed or contralted, and
wrapt up in a Vehicle of Air, fo that it doesnot fo eafily
diffufe it felf through the yielding Asther 5 will then fet
fire to Houfes, Trees, &c, and do great mifchief.

5. Our marter whilft burning a€ts the part of Correfve,
and when it goes out it refolvs into a Menffruum that
diffolves Gold, Iron, and other Metals.

Thus Lightning melts down, Gold Iron, Lead,and o-
ther Metals.

Thefe Experiments were concluded moft Naturally to
illuftrate
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illuftrate and refemble the Phenomena of Lightning, farr
exceeding either thofe made with Nitre, Gun-powder or
Avurum fulminans.  As to {ome other properties ofthis thi-

ning and burning Preparation {ee the Philofophical Col-
lections. ‘

Experiment I1.

BY mixing Two Liquors atually cold to produce fuch
fparkling and fiery bodies, as are not only vifibie in
the dark, but at noon day inthe enlightned Air.

This Experiment was not alittlefarprizing, which was
thus made. We'took berwixt Ten and Twenty Grains of
the Jolid Phofphorus and caufed it to melc in as much water as
would juft cover it, which was about a Dram : afterit
was adtually cold we poured itinto two Ounces of Oy/of
Vitriol, which being well fhiken together did firft heat,
and then throw up fuch fiery Balls, which like {o many
Stars will adhere to the fides of the Glafs and continue
to burn for fome time to the great pleafure of the Spectator.

Experiment I11.

BY the addition of an 0yl 1o the foregoing mixture to
produce a flame.

This isdone only by pouring a fmall quantity of Oy/of
Turpentine, without fhaking the Veflel, the muxture takes
fire and burns very furioufly. This Expersment ought
to be made in an open Veflel where the A#r has a free ac-
cefs. This fucceeded with 0yl of Petrolenm, and de La-
teribus : but Sallez-oyl and fpirit of Wine would not be made
to flame. .

The Ingredients that compofe this burning mixture
are apart cold to the touch, andfome of them in their 0-
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peratwns, thus Water and 0yl of Vitriolare Cooling In their
Nature, but thele in Conjunétion caufe a great heats which
foon excite the agile Particles of our Phofphorus to an aétu-
al fire, and this Meeting with an inflamable Ingredient
fuch as 0yl of Turpentine, or thelike; does produce as
con(iderable a flame as boiling Oyles as wont to do.

Thele Experzments would have been lefs confiderable
or {urprizing, had that of Borrichius been certain/mention’d
by Bartholinus in the Aéla Flafnienfia) and quoted by an.
Ingenious Fellow of the Royal Soczety as credible. The
Title of the Experiment being, to make two Liquors kindle
one anotper tho apare th:y are attually cold.

Tho I knew it would fail of the defired event by {eve-
ralunfuccesful Tryals I had made, yetI'was the willinger
to make the Experiment before fo many imparal Judgesa
becaufe this {pecious Lxperimenthad been impofed not on-
ly on fome that were prefent, butalfo on the faith of many.
of the German Nation, who fometim>s quoted it to {erve
their Hypothefis.  This made it neceflary to bring itto a
fina) Determination,

Experiment T111,

Eing a Refutation of Borrichius’s Experiment that pre-
“tends to Accenfion.

We took according to dire&ion four Ounces of freily
drawn Spirit of Venus Turpentine 1o fix Qunces of Aquafora
tzs newly drawnand very firong. 7

We mired them together ina Glafsbody> andaccor-
dingly placed the Veflelin the Sun Beams, (whichl fore-
to!d {ome of the By-ftanders would deceive us,after half an
hours Patience the Lzguors began to ferment very furioufly,
infomuch thata very great Smoak was raifed by this means
which was ordered to kept downby a Cork that ftopt the
the Veflel.  Thiscondenfed red Fume reprefented ﬂar;)le
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by reafon of the Beams of the Sunthatwere permitted
to thine upon it : but [was affured that this wasa greae
Fallacy, and thatthe Experimear contradicted the Proverb,
‘There is no Smoak without fome Fire. 1 was willing to give
the Experiment any advantage, which made me comply
with that Circumftance of doing it where the Beams ot che
Sun were admitted : bat this very Circum{tance giving
ground to the miftake, [ defired leave to make the Lx-
periment in a dark Room where we (hould better difcern
any real productionsof Light : being affured that the aéti-
on of the Liquors wouldas certainly (ucceed in the darken’d
Room as in a light One. The Experiment was repeaied,
and the altion of the Liquors was nolefs vigorous than
in the former Experiment.  Moreover [Ilax, being lockt
upon as a very combuftible macter, was {ufpended in the
Fume : bur i fhort, the 0ffervers of this Experiment
which were many and very Znquifitive, could not difcover
the leaft {park of fire or glimple of Light, fo that the Flax
remain’d untouct?d, and the fermenting Liguors gave no
light, fire, or flame : only take this Caution 5 keep your
Candles at a diftance, for the Fume will foon take fireat
any aCtual flame and fet the Liguors a burning,and (o it may
impofe upon the Carelefs.

Experiment V.

BEi‘ng a New Experzment with Ebullition and incale
{cence.

Amongft thofe various muxtures, wherein great Heats
and Effervencies with much Ebullition were produced,
none were fo confiderable as this, which was al{o thewn
at the fame Meeting.

Upon an Qunce of Spirit of Nitre, if you pour two ot
three Drams gradually of the higheft re@ified Spurit of
Wine, the Heat and Ebullition will be incredibly great.

Qq?2 And
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And whereas in the former Experiment you muft wait a
good time for your Fffervefcence, here tis performed in an
Inftant fo that I had more reafon to expect from the might-
ty ation of thefe Liguors upon cach other,a produltion of
aCtual fire or flame, than from Borrichius his Experiment.
Poffibly fome may be ready to imitate this Experzment
which may fail them, unlefs they obferve {omelittle Di-
rections,  Errors of this kind, have made fome people
believe they are impofed upon when there is no fuch thing.
Common Spirst of Nitre> {uch as was firft diftill'dinto
water, and afterwards dephlegmd (or diftill’d {o as to have
all the water feparated) this will fail your expetations s
it muft be the Ked Spirit of Nitre, and avery high recti-
fied Spirit of Wine.  Inthe next place, youmuft firft pour
into your Glafs the Speret of Nitre, whichisthe heavier
Liquor, and then the spirit of Wineatter, forif you invert
the order you will haveno Ebullition, which will nota
little puzzle the reafon of Philofophers.

In this Experiment (efpecially if the fngredents are made
very high) the Spirit of Nitre does as it were at the part
of a Coal of fire : as fire exhales and drives up water that is
thrown upon it, fodoes this Sperzt of Nitre very furioufl
throw up 2 greatquantity of the Vinous{pirit, in fo muck
thatit prefently perfumes a Room with the fmell:but to be
more exa in this Offervation, we mix'd equal parts toge-
ther ina Retort, andrhen cementeda Receiver of good dia
mengionssand fo we condens’d that Vapor which rifes from
this mixtureand obtained much of our Spiret of Wine 2-

ain.

; Poth thefe Experiments may ferve as Arguments againft
the notion of Actdum and Alkali, fince mighty Confliéts may
be excited by bodies of differing Textures where thele two
Principles are notconfpicuons. Wehave here indeed very
ftrong Acids, butin the other never were any Alkalt's {ul-
peéted whether wolatile or fixt. Nor can 1 think that-that
fatent 4lkali imagined tobein the fperet of Netre does groh

) uce
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duce this great conlict, for Iqueftion whether there be
any fuch thing 5 ifitbe an Alkals; it bas quite loft its
property, thattis not wrought upon by fo ftrong an Aezd
in whole bofom itlyes. # ood-mayas well remain incom-
buftible ina great Fire,as fuch an 4/kali under the power
of fo greatan Aczd.  Bur thisis only a hint.

There are various Lzguors whofe mixtures are apt to pro-
duce greater or leffer effervefcenfcies;heats,and inflammati-
ons, fothat particularly the great fncalefcence and burnings
in Feavers are eafily accounted for, and made obvious by
occurring Experiments. ‘There feems more difficulty to
account forfome cold difaffections of the Blcods and other
Fiices of the body. For Hyfterical Perfons will complain
of a great Chunefs or Froft in the Blood, during that Paro.
yfm, fuch as a good fire and warm Cordials will not eafily
conquer. Inthele Perfons the Pulfeis always very tardy,
(differing from what 1 have cbferved in Agues where in
the Cold Fit it has been very quick.) This may be better
explicated by a folution of Sal Armoniack than of Nitre
in water,

Experimear V1,

OF Cold produced without Ebullition, giving fome
account of Hyfterical Paroxyfms.

In about'a ‘Pint of water we diffolved a Quarter of'2
Yound of Sal Armoniack, which was found tobe fo very
cold to the Touch that we needed no Weather Glafs to com
vince us of the effeét,

In this Experiment we have no Ebullition or Sweling of
the Liquorss but rather a condenfation , which may alfo
hdppen in the Hyfterical frigid Paroxy/m, forin cafe the
humours {well’d they would require more {pace, which
perhaps is not to be dtlow’d, bue muft then be compen-
fated by the acceleration of the Pulfz, which would then

be
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be obliged to tran{mitthe extended bumours in a (horter
vime, but this is not our cafe here, but refecrs to the nexi,
1here choole to explain the affetions of the blood by the
[olution of Sal Armomack that (‘as we {iid) in our Experi-
ment) affeCed the Blood of thofe Perfons that long touched
it, with a feufible and trcublefom degree of cold.  Fer
the Mafs of Bloodmay be very apt to degencrate into {uch
Concretions as do much relemble Sal Armomack; and this
will feem more probuble if we confider that bumane and o-
ther blood narturally abounds with Trenous Saits, and do
preternaturally degenerate into Acrimonious and Pungent
Fuices, which may be much promoted by a too liberal ufe
of high feafon’d or faltred Meat, and four Liquors, For
this we find by Experience that (uchan acidas Spirit of Salt
mixing with an @rznous, willbe convertedinto Sal Armo-
nmack_(which has now loft much of its Volatile Nature)
This we may plainly difcern by its fbooting into a Figure,
thatrefembles Feathers, whichis proper to Sal Armoniack.
T hat the blood does :bound with various {orts ot Salt s
not to bz doubted, and thac it hasfuch a Sal as fome call
Salfum, whichis sea-falt, 1lately exhibited at the Royal
Soczety, and laftly that sal Armomack has its principal de-
pendance on great quantities Of Volarile Salt ({uch as the
blood is ftored with) and on this mention’d Salt, ’tis very
well known.  So that having prefuppofed fuch Concretions
as thefe to have their exz/fencein the blood, we muft con.
fider how they come wac&. That there may be fome
antecedent and other Concomitant Caufes of Hyflerwcal paffi-
ons, 1 donot deny 5 Tonly or principally confider the
caule of thecd/d affeftions.

*Tis very probable that the Glands do {uffer great ob.
[ruétions, - which are antecedent to this Paroay(m : [ amthe
rather inclined to this opinion, by reafon of {fo greata
Thirft our Patients are apt to complain of beforeandin
the Fzt : by which ebftrutions the ufual Secretions of the
Lympha are hindred as well from watering the the Mouth

as
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as the Ogfophagus and Stomack, which cau’es Thirff. Mose
over the lefs quan ity of Lympha is evacuated the ufual way,
the more is abforbed by the Peins, which does fo dilute
thofe Salts in the alafs of blood as brings them to a Fluor or
fuchiSolution as is neceflary to give the cold Effeét. Thus sal
Armoniack will mix with fome Liguors and not with others,
fcarce at all wich Spirit of Wine, and not fo well with Wine
as Water, and the more lmpid the Water is, the betrer and
fooner it diffolves, and to this Menflrunm does e{pecially
impart this cold Operatzon.  Which not unreafonable cons
jeCture of an extraordinary effufion of Lympha into the
Mafs of Blood atfucha ume, is ferther confirm’d by that
great quantity of Urwme thofe Perfons are apt tomake:
which has made fome fear a Diabetes that have not been
well verfed in fuch Cafes: for the Vrine here will look
very pale and lLmpid.  And this may be furcher proved
that when the Cuticular Glands age hinder'd from doing
their tranfpising office> particularly by any cold ambient
Fluid which happens to them that go into water, that then
they are obliged to throw off greater quantities of Trire,
which has been obferved by me to be very pale and infpid,
afeer a fecond or third Evacuation.  But I muft nor be toc
tedious.

Experiment VIJ.

F Cold pioduced by a very great Ebullition wherein
the cold and hor Fits ofan ,dgue arerelembled by 2
mixture of Leguors.

If we ule in this Experiment any Acid, whether of Vin-
egar, Verjuice, Wood Sorrel, Qranges, Limmaons, or per-
haps yet milder ones, by cafting into thefe Fuices a vola-
tile Salt ot Human Blood, 1 always obferved a notable E-
ballition would enfue, which I never could find would
hear as fuch boiling Liquors are apt to do and one would

expest
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expect they fhould ) bur on the contrary affefted a
good Weather Glafs {o as to make the Lzquor defcend,which
was a manifeft token of Cold. There I found that the
higher the Acid was, the greater the Ebullition and the
Cold would be, which is very remarkable. For this very
Reafon I made ule of very firong Vinegar, dephlegm’d by
freezing (which way is taught by the Honourable Mr.
Buyle, to whole great favors and manuduétion I muft a-
fcribe whatever fervice I (hall be able to do Experimental
Philofophy) by this mixture we came much nearer the freez-
2ng Point.  But fince it proves trcublefom to prepare this
Vinegar, and becaufe it can be done only at certamn times, 1
have moft commonly made the Experement with Spirit of
Venus, or Verdigreafe, which is the highelt Vnegarin the
world : with this the (o/d will b= moft {enfible to the
Touch, and moft confpicuous on the Weather Glafs. For
by this mixture 1 have in Summer made a Weather Glafs to
defcend below the Temperament of cold Fountain wa -
ter, fix Inches at leaft, which brought it{o near thefreez-
zng mark thar it fcarce wanted balf an Inch. Burat the
fame time the Liguor {wells and takes up more room than
before, and will not be contained in fballow Veflels, In
this Experiment we have fome things very rare, that a
grear and violent motion of two diffenting Liguers, thould
be fo far from producing Heat as to produce a notable de-
gree of Cold, and that too with a confiderable expanfion of
their parts. Here we might inftance in an appofite andas un.
expelted an Experiment, whete an effet contrary to our
common obfervartion happens, and thatis thus, if you mix
with 0y/ot Vitriola quantity of water, a great heat will fol-
low without an Expantion of thefe Liquors,whereas heardo's
conftantly produce it in Wine, Water,and moft fluidand fo-
lid bodiess for here it rather fhrinks and condenfes, as you
may fee by making the Experiment in a Glafs with along
Neck, and fetting your marg_as foon as you make your

mixture. ‘Both thele Inftances may alittle puzzle the Car-
tefian
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sefian Hypothefis to account for, tho Tam far from think-
ing they are able todeftroy them. But toproceed with
our Experiment, after 1had fufficiently fatisfied the wor-
thy Spectators, that the produced degree of Cold was very
confiderable, I then poured in fome tew drops of another
Liguor; that foon alter'd the temper of our Cold mixture ard
intwo or three Minutes brought it to a warmth beyond
that of the Ambient 4ir, tho it wasa very warm Sun-fhi-
ning day, infuly.

To apply the Experiment. 1n the Cold Fitof an Ague
we have often a ftrong and quick Pulfe, which arguesan
Ebullition (tho 1 dare nor call it an Effervefcence) and
quick motion of the Blood, and the pains of the head and
other parts may be due, totoogreatdiftrefs or extenfion
of the Veflels, which depends on the expanfion of the
boyling humours. In this artificial tho co/d mixture we
obferve, a mighty commortion and high Ebullition and
expanfion cfthe Liguor.Inthe Blood and other Fuzces of the
body we conftantly difcover great quantities of velatile
Salts, and fometimes either from an infeCted 42r, or bad
dyet, and from feveral other caufes, {our Fuices may be de-
rived (o the blood, which may act upon thefe volatile Salts,
the blood fe much abounds with, as to give a notable fenfe
ofceld, 1Irisno new thing for us ro meet with Patients,
that have thrown upon their Stomacks and Bowels (whick
are the great Emundtories of the Blood) very four Liquors,
fuch as when they heppen tofallupon the Teets will cor-
rode thofe hard parces. Thus in our Experzmeut tisplain that
aforreign acid meeting with a volatile Salt drawn from the
blsod, does produce a cold effect ; and fince we know no
Liquors but a mixture of this &ind that gives us fuch a cold
Phenomenon, it feems not unreatonable o believe that the
cold Fit of an Ague may bedue to {uch a mexzure,

As to the Incalefvence made in our mixtare, 1 thould
have told you that it was done by thebare addition of
fome drops of 02 of Sulphur per Campanam, being a Liquor

Rr that
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that owes its Orzgine to the fire, 1 fuppofe it to have bor-
rowed that Calorifrick qualitie thence, which made it re-
prefent the bot Fat : for this I obferved that notwithftand-
ing the aétion of the Cold mixture, itgrew more thick and
flimy than twasat firft, and thar the addition of the men-
tion’d O¢/,or. Spirit of Brimftene made it more clear and fluid.
Thus the agile Spirits of the humane body, which tho they
cannot be thought to be atual fire, yetare fuppofed to be
fomewhat Analogous to it, being in more abnndance pour-
ed into the turbid Mafs of Blood, do by their warmth and
ad&ion firft attenvate thofe grofs Coagulums, and then ma.
nifcftly fubdue, and reduce many of thefe indifpofed Pars
ticles 1o 2 good Texture, and expel thofe that are difagree=
able by sweat and Urine or both wayss which is a good
Prognaftick of a eure of that Paroxifm,

1 thall only add this Objedion made, viz. Thatthere
are o [uch Acids of [0 high a degree of Acidsty found in the
buman body as we make our Experiments with,

I may anf(wer thatthereis no need alfo offo great a de-
gree of €old to put our blood intean Ague, a (mall decli-
nation from tis ufual Temperature, being (ufficient to make
us very £ nlible

Peftcript
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Poftfcript.

" fhall here only hintby way of Peffferip an ingenious
Propofition of a very worthy Perfon of the Soczety, to
try whether the Cortex Peravianus would not prevene

this Aresficial Ague our Liguors produced : which e
brought to Tryals tho the fuccefs did not anfwer. For
we made a ftrong Infufion of our Bark in common Vinegar
and then injeéted a quantity of the mention'd volatile Salt,
a confiderable Commotion of the Lzguorinfued with a de.
gree of Cold, but wasnot altogether fo fierce as formerly,
moreover it abated much of rifing to the heigth of the
former Experiment, when Opiam was mixt with the men-
tion’d Cortex : tho inthis cafe the Acidity was far from be-
ing quite mortified, As to the Cortex | do not intend
in this Experiment to explain its Nature, which was only
made to fatisty that {agacious Gentleman's Curiofity : for
I never thought thac febrifuge did alt the part of an A#/kals
in performing the Cure. But if Lcan make it appear that
thereare other Medicines that do pertain or belong to the
families of Alkaly's,which are effetual in the cure of Agues,
this may ferve to prove, thatthey do itby deftroying fome
morbid eidities in the humours or ¥ifcera, and fo prevent
the ufual Commotions fuch difagrecable Liquids are-apt to
make upon their Conventions. This is manifeft that Coraf
and Crabs eys and other Teflaceons bedies number'd a-
mongft the fixt Alaly's and not only thefe but thofe real
fixt salts, as Sal sbfinthy, Cardui benediél: &c. as well as the
volatile Salts in general, do highly correé and change
Acid humours where they can meet them, and not only fo
butr do hinder Liquors that are apt to {four and corrupt
from degenerating: (thus Milk and Blood it felf may be
preferved much longer 3 the firft from growing four,the laft
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trom fermenting and purrifying by a quantity of wolatile
Salt or Spirit mixt with them :) whichis in like manner
granted to be true, that many Agues have been cured by
Medicines of this Nature, Sal Abfinthy as well as volatile
Salts are ufed asthe principal Ingredients in common Fe—~
brifuges. For a farther profecution of this Experiment,
we diffolved as much chalk as {trong Vinegar was able to
do, and then having ftrained it through a Futer, we pour-
ed it upon a quantity of the highly reGified Sperit of Bloed,
but found neither Ebullition, oy any fenfation of culd or heat
1o follow.

The



