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. ADVERTISEMENT.

TI—IE following Propofals, altho’ former-
e pubh[hed are inferted with a view
to exprefs the purpofes for which the ap-
proaching meetings are to be held.

Octor Hiccins of Greek Street, Soho,
encouraged by the Literary NoBLEMEN
and GenTLEMEN, who have fubfcribed to
his Courfes of philofophic and prattical
Chemiftry, addrefles the following Propofals
to the patrons of Natural Phll&fﬂphy‘ and

ufeful Arts,
i PROP. 1

- That fifty philofophic and literary Gentle-
men do concur In promoting experimental
enquiries into the Flements of Matter and
Laws of Nature, and fuch other fubjelts
as are moft important in Natural Philofo-

phy, Chemiftry and Arts:
L 1L

© That uhtil better meafures can be devifed
“and agreed on, the Plan, offered in thefe
Propoials, be adopteIdI:

1.

That, as the Elaboratory of DocTor
Hiccins is already provided with a confi-
derable apparatus, and feveral neceflary ac-
commodations for the abovementioned pur-
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~ an addition to his prefent apparatus, {uitable
.~ to the occafion and the abovementioned li-
beral {ubfcription :
EdbA T 1Y
That Doctor Hiccins thall be account-
able for the fubfcribed {fums, 1n cafe he
fhould be prevented, by ficknefs, or other-.
wife, from performing his part 1 in this uu-
dertakmcr

R B RFHR TSR FL LT

As a confiderable number of Gentlemen
. have l&tel}f fubfcribed, who, though emi-
“nent in other departments of {cience, think
themfelves not {ufficiently acquamted with
Chemiftry ; Deoctor Higgins, in order to e-
nable each fubfcriber more eﬁe&11dlly
promote the views of thefe meetings, wﬂl
give a Previons Courfe of Prattical CHermil.
try, in which the didactic order will be pre-
ferved. In this preparatery courfe, many
mtf:reﬁ:mg experiments, will be introduced
in a manner fubfervient to the relearchgs al-
luded to in the following Syllabus.
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OF THE
DISCOURSES anp EXPERIMENTS,

‘With which the Meetl s of the Subfcribers
are to be opened ter the Courfe of -
Chemiftry is concluded '
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NTropucTORY - difcourfe on. matter in
general, called grofs matter; on ‘the
varieties and diftintions of grofs amatter ;
on the primary elements of matter,:
Obfervations on the experiments and phe-
nomena exhibited in the foregoing courfe of
chemulry, and other experiments which de-
monlftrate the exiltence of feven primary dif-
tinct elements of matter, wviz.

Earth, Alr,
Wter, Phlogifton,
Alkali, Light,
Acid, +

Experiments, obfervations, and arguments,
fhewing upon what grounds, fire, the ethe-
rial fluid of modern philofophers, and the
mercurial principle of the chemufts, are ta
be rejected from the clafs of primary ele-
Iments.

Experiments, obfervations, and argu-
ments, perfuading that each primary element
confifts of atoms homogeneal ; that thefe a-
toms are impenetrable, inmutable in figure,
inconvertible, and that in the ordinary
courfe of nature they are not annihilated,
nor newly created.

Obfervations and experiments, perfuading,
that the atoms of each element are globular,,

or ncarly fo; and that the fpiral, ipicular, *

and

g
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anﬂ other figures afcribed to thefe atoms,
are fiGtions UﬂﬂtCEffdr}?, and are inconfiftent
with the uniformity and fimplicity of nature,
and repugnant to experience,

Practical applications of thefe doétrines ;
diagrams conftructed in confequence theie-
of, and obfervations on the ufes and im
tance of diagrams in the enfuing reﬁarches.

Obfervations illuftrated by EXPEI‘ImEHES
of eur fenfe of the for{:gﬂmg {even elements,
feparately ; of our fenfe of the unionef two
or more of the foregoing elements. . Experi-
ments and obfervations, fhewing, that the

. poffible and known unions of the foregoing
elements ; and that the poffible and known
proportions, in which the unions, of the
foregoing elements may take place, are
more numerous than the bodies diftinguifhed
by philofophers or naturalifts ; perfuadm
that ali known bodies are really compoﬁ:d
of one or more of the foregoing elements 3
and that all bodies muft be admitted to con- |
fift of thefe only, until other eicmentary |
matter is found neceflary for the explication
of the natural phanomena, and is demon-
ftrated to exift. |

A claflical arrangement on the table of
bodies, compoted of two or three primary:
elements ; which bodies, in various i.:h{:rr:mcal:*i
pr-:}ceifcs, not being dﬁCGmPORd we calt

chemical
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"2, That the homocreneaf atﬂms of two
elements ateract rr:c;pm::ally.

3. That the diffimilar atoms of five elf:-
ments attract repricaeally. é":

4. That the difiimilar atoms of two ﬁ“s—"',
ments repel reciprocally.

5. That the attrattion {ubfifting betmétn
elementary atoms, is more forcible in one
diredtion or axis of each atom, than in any
other direction ; and that there is a polarity
in all matter whatever,

6. That there is but one fpecies of ats
traction operating with great force between
the {imilar or diffimilar atoms of certain
elements ; and with lefs force between thofe
of other elements, in gradations,” butin all
affected by diftance and polarity.

7. That the attraltions of bodies enu-
merated as diftinct properties of matter or
laws of nature, are nothlng more than the
furns of the attrallions of their elementary
atoms; or thele forces counterated in a
certain degree by the prefence of repellent
atoms, or thefe forces exerted to the greateft
advantage in bodies whofe primary elemen-
tary attractions- are ftrongeft, and whofe
primary clementary atoms, are alfo arranged
in polar order. :

8. That fpecific gravlty is not as the
quantity of matter in a given fpace, but ;113

the

|
|
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‘he quality of the matter, or the fum of its
slementary attrattions. Confequently that
light bodies are not neceffarily mere porous
‘han the heavieft.

Obfervations on the phenomena prefented
n the pratical courfe of chemiftry, and
authorizing the following pofitions concern-
ing fire: vie.

1. That fire pervades all known bodies,

2. That fire expands all known bodies,

3. That fire produces effets on bodies
diametrically oppofed to the power and ef-
fects of attraltion.—That it counteraéts and
in effet, weakens, balances, or overpowers
the force of attration.

4. That pofitions mnceri%ng the univer-
{al effects of fire, but extending no further,
and equally confiftent with ndture and the
dotrines of philofophers, may be inferted
in any part of a {yftem of natural philofo-

phy, antecedent to the inveftigation of the
caufe of thcfﬁ effeés,

‘Of the Earthy Element, and Bodies confifting
of this Matter chiefly.

The metalizable earths, the unmetallic
-earths, and compound earthy bodies arrang-
ed on the table.

Obfervations and experiments, fhewing
that near fix hundred diftinétions of earthy

C bodies,
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budms made by naturalifts, altho’ uféful in
.arts, are to be rejected in {:hemlcal phﬂ{}fn-
phy, inafmuch as thefe varieties are produ-
ced in many by the mode of aggregation
only, and in others by heterogencous ad-
mixture, or combination.

Obfervations and experiments, fhewing
the grounds on which we ought for a while,
to admit the following. diﬂ:mé’cmns of earths,
UZ.

‘Seven earths, capable of forming duﬂllc |
~metals, '

Seven earths, capable of forming metals |
not ductile, A

Seven eartl'% incapable of furming-mcta-}.

o Queftion 1."Is there but one earthy ele- |
‘ment, which in ¥arious modes of aggrega-
tion, or in indiffoluble combination with o-
ther elementary matter, forms twenty-one
earthy bodies ; or, Queft. 2. Are there three
.times feven, or feven times feven, 1:3::«11'tl11,r1
elements.

The affirmative of the firft queftion urged |
by ‘eXperiments, 'obfervations and argu-
ments.

_ The negative of the firft queftion urm:d;_
_'by Obfervamons and argumen%

Probable conclufions.
.- New experiments with a view to demd
‘on the foregoing queftions.

Propofitions concerning the methﬂd t
be cblerved in the {,‘15"“1‘1’ 1Inquiries ; and'!

IL' =

_;'-"’r::.:ﬁ i-h’
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arguments perfuading that if we confine our-
felves to the confideration of propertics
common to all earthy bodies, our future
reafoning will not be erroneous, whether
there be, only one, or many earthy clements,

Illuftrative diagrams, exhibiting the cir-
cumitances in wh_lch we may, without in-
~ convenience, ufe the word earthy element,
for the future; and the circumftances in
which we may nccal’ionall}r attend to the
chemical claffes of earthy bodies, yet avoid
contradiction or error.
~ Experiments and obfervations fhewing
that the earthy. elementary atoms, attract
t};e atoms of other elements 4 and arguments
perfuading that thefe agc:a&mns are not to
be further confidered in this place, but re-
ferved until the other elements come under
examination; .

Experiments and, obﬂervatms, fhewing
that the ﬁamagencaus atoms of earth, at--
tract each other.

- Experimental and geometrical eltimation,
of the forc¢ of this attraction in" furtmmus

nent of the atoms, and . of the force
ttraction in the polar arrangement of
the atoms.

Experlmental and geometrical eftimation

of this ar.traélmn in L(}"itﬂ.& Cmﬂpdled wn:h -
1ts i@rcfs at oivtn diftances,

Review:
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Review of the phenomena exhibited in-

the practical courfe of chemiftry, which au-
thorize the anticipation of do&rines here-

after demonftrated, viz. The doétrine of
the repulfion of the homogeneal atoms of
all elements except earth and water ; of the

forcible attrattion of earthy atoms to each
other; of the force with which they attrat

other elements; of the quantity of earthy

matter, and the fums of the attraétions of.
earth to earth and other matter. “Induc-
tions that earth ought to gravitate more
than any other known matter, and as it doth
gravitate agreeable to the premifes, that the
gravitation of earth is not a diftin¢t law of
nature, but the fum of the forces of the ele--
mentary attrattion of earth to earth and o-
ther matter. ‘

The attrattion caufing aggregation and.
gravitation of earth confidered in oppofition
= .
to the a&ion of fire. General obfervations
on l@%ity, expanfibility, fufibility, fluidity,
volatility, evaporation ; the fixity of earths,
rationally, and experimentally deduced from
the foregoing properties of this element;
fixity being an effeét of attractio
admiffible as a law of nature.

The other properties of this element, and
the conclufions further deducible from thefé

, and not

already |
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already recited, are to be fubjets of. future
confideration.

Of the Element of waler.

Of diftilled rain, river, {pring, and mi-
neral waters, and their impregnations,

The experiments of - Boyle,  Borrickius,
Wallerius, - Leidenfroft, - Margraaff, EHer
and lavoifier, cnnﬁdered and the ccmclu..
five experiments repeated ; - together with
new: experiments, - proving water to be an
elementary matter incapable of decompo-
fition; that the pretended converfion of
water to earth is an erfoneous notion, and
that there is but one aqueous element,
_Obfervations and experiments, perfuading -
that the pureft known ftate of the watery
element, is that of ice; and that ice be-
comes ﬂmd by.the mterpoﬁtmn of fire, -or
aerial, or acid, or other matters, demon-
ftrable one or more in all fluid water,

and expelled or drawn away 1”’freez- "

ing

. Various, phenomina of freezing natural &
and artificial, exhibited and explamned. -

! Obfervations and experimernts, fhewing,

_tha.t the mm:f’cruttlble imimutable atoms caf
water do attract each other : fhewing furiher
C2- : the
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-the ratio of this attration in conta® of the
atoms, and at given diftances ;

An_d fhewing that this attraction is lefs
forcible than the atomary attration of ho-
mogeneous earthy atoms ;

And that the atoms of water have polari-
t

YObfervatlons and experiments, proving
that water and earth reciprocally attralt each
other.

Obfervations on capillary attraction, In-
trofufception, wetting, &c.

Eftimation of the atcraétions fubfifting be-
tween the atoms of water, and between wa-
ter and earth and other matter, and of thﬂ
relative quantttles of thefe matters,

Induétions that the gravitation of water
correfponds with the fum of che elementary
attractions, and that gravitation is not, in
water, a primary law of nature.

Experiments fhewing that bodies of the
greateft {pecific crravxty, (as gold, &c.)
when nely divided will float on water, or
remain fufpended in it wherever 4 they are
placed. L

Induétions from the prcmif‘-: plalmntr
thefe phenomena, and many others, par-
ticularly the phenomena of bubbles, drops
and ftreams of water, of the formanon, of §
fpars, ores, &c. And fhewing why bmany i

odies
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bodies are formed in water and works effeted
in the lapfe of time, which no art can ex-
temporaneoufly accomplifh.

Reafons why the phenomena of water,
with inflammable and other bodies, are not
yet to be introduced.

Experiments, dﬁmunﬂ.ratmc the effets of
fire on water in all the varieties induced by
preflure, wnether by the altitude of the co-
lumn, or by air, vapour, &c, and experi-
ments, &c, relative to the balneum mariae,
balneum vaporis, Papin’s digeftor, water
fuftaining red heat, evaporation, diftillation,
condenfation, ebulition in air, and in vacuo,’
explofions of water; andthe circumftances in
which this element is palpable or only vifi-
ble, or totally invifible.

Explanations of thefe phenomena, ac-

cording to the premifed properties of water
and the known effects of fire.

Of the Alkaline element,

Chemical hiftory of alkaline fubftances, in

the order in which they ftand on the table.
Experiments, fhewing the infufficiency of
the vulgar tefts of alkaline fubftances : s that
alkali doth exift in all bodics from which
it is by any means obtainable ; that it is not
the creature of fire, s the chemxi’cs 1magine 3
that
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that it is only extricated by fire,  as other
matters are from compound bodies. Induc-
tions, that fire fevers bodies, bat neither
creates nor deftroys matter, '

Obfervations and experiments, fhewing
that all the alkaline {ubftances of the che--
mifts, are compound bodies. - And that the
cauftic volatile alkali is that which is leaft -
compounded. |

Experiments, fhewing the alkaline matter
folitary, - and demonitrating this to be an
elementary matter, altho’ not hitherto known -
or noticed as fuch, -and that there 1s but one -
elementary alkali, - "

Obfervations and experiments, fhewing
that the atoms of alkaline element repel -
each other; and fhewing the ratio of this
repulfion at given diftances, and that by
reafon of this repulfion varied by diftance, .
this element is an elaftic, compreffible, ex-
panfible, invifible fluid. 5 ey
xperiments fhewing the atomary repul+
fion of this element, counterpoifed by the
attraction of other matter, and the forma- -

tion of fluids of greater denﬁtg or lefs vo- -

lume, but yet invifible: And next, the a-

tomary repulfion of alkaline element over--
powered by the attraction of other matter to
its atoms, which are thus approximated {uf-

ficiently |
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ficiently to form a palpable fluid: And laft-
ly, the atomary repulfion of alkaline ele-
ment fo much-overpowered by the attraction
of other interpofed matter,  that folid pon-
derous mafles are formed therewith:

The cementing principle, alkaline atr,
and other conceits of the like nature, con-
fidered.

The true caufes of ebullition, intumel-
cence, effervefcence, and of the incoércible
vapours  of the chemifts, confidered ; and
Era&ical advantages refulting from this

nowledge, experimentally demonftrated.

Experiments and calculations afcertaining
the diftance to which the repulfion betweer:
the -atoms of alkali can be extended, with &
force equal to the wholé preflure of the at-
mofphere ;- The force of this repulfion alfo
confidered at {maller-and: greater-diftances.

Probable fuggeftions that repulfion and
attraltion, which are forcible in conta&,
lefs forcible but yet menfurable at various
diftances, do univerfally extend to diftances
indefinite, altho’ not perceptible to our 1m-
perfect organs of fenfe,

Inductions, explaining the conditions in
which matter 1s invifible, vifible; fluid, fo-
lid, comprefiible like air, or incomprefiidle ;
and experiments fhewing, that alkali, like
other matter, reduced to a ftate in which it

eludes
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eludes vulgar obfervation,. and in which it
hath been fuppofed to be loft or commuted,
1s neverthelefs identical, incommutable, in-
deftructible, '

That attraction and repulfion being inde-
feafible propertics of alkaline and other
matter, {uffer no fufpenfions, fits, or inter-
terruptions, and never are commuted in a-
ny circumitance or-diftance, but only ba-
lance or overpower one the other, and thus
occafionally. feem to be weakened or de-
ftroyed.

General obfervations  on the. elafticity, of
fluids and of folid bodies.. '

Experiments. - fhewing, . that, repulfion-is -
the caufe of the former elafticity and attrac-
the caufe of the latter. ;

Induétions concerning fluidity, . foftnefs, .
hardnefs, plafticity, duedility, brittlenefs, .
applied to earth, water, alkali, and com-
pounds of them, and equally applicable to-
other elements and compounds. |

Experiments to determine whether Wjg al--
kaline element conveys found, which 1t is
prefumed 1t will do. -

- Obfervations and experiments thewing the

polarity of the alkaline element, and the

difference of the aggregations formed bg'-‘;_

fortuitous arrangement, from thole form;d i
¢ W
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by polar arrangement of this-elementary
matter in combination. .

Saturation confidered 1n the manner of
the {choals.

‘The true caufe of faturation inveftigated,

‘Experiments, fhewing that no element
doth {aturate, nor can faturate the like ele-
ment ; that no element, whofe atoms attraét
each other, can faturate any other element
whofe atoms attract each other; ‘that a
repellent element doth faturate non-repel-
Jent elements, and wvice verfa ; that repellent
elements do faturate reciprocally ; and that
attraltion and repulfion, operating adverfely
.are the caufe of {aturation; and f{aturation

‘is not a diftin& or primary law of nature,
‘but an effect.

Experiments and diagrams, explaining
‘the phenomena of invifible fluids formed by
two or more elements which attraét and fa-
turate each other ; the phenomena of vifi-
‘ble or aqueous fluids formed by two or
more elements which attraét and faturate
each other; and the phenomena of folid
-mafles formed by two or more elements
which attrat and faturate each other ; de-
monftrating the caufes of thefe' phenomena,
: and of all the conditions of faturated elaftic
fluids, faturated incompreflible fluids, ‘and
-faturated folid bodies, “and the other condi-

: tions

o
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tions of faturated matter intermediate be-
tween thefe, -
- Experiments, fhewing the various new
appearances and properties different from
thofe of the pure elements, induced by fatu-
ration ; and experiments-and diagrams, de-
moni{trating that faturation muft neceflarily
induce fuch new appearances and properties,
without the affiftance of any laws of nature
except thofe of attraltion and repulfion
and confequently that all the vifible varieties
of compound bodies, and their diftinguifh-
ing properties, the fertium quid of the che-
mifts, &c. &c. depend on the properties at-
tributed above to the.feven primary elements.

Experiments, fhewing that elementary al-
kali attralts earth.,

Eftimations. experimental of the force of
this attration in -contact, and at given dif-
tances, in fortuitous, and in polar arrange-
.ment of the atoms. -
Experiments, fhewing that alkaline ele-
. ment attracts water, o

Experimental eftimations of the forte of
this attraction in contact, and at given W~ |
tances, |

Experiments, fhewing the levity or weak
fpecific gravitation of the alkaline element;

e fum of its attractions compared with

thofe of earth and water ; thefum of its re-
| pulfions
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pulfions confidered. The force with which it
ought to gravitate, according to the pre-
mifes, eftimated; and being found to cor-
refpnnd with the real gravitation of this.ele-
ment ; the gravitation of alkali is to be
held as the excefs of. the foregoing' at
tractions above the fum of the repulfions,
and not as a primary law of nature,

Reafons why the action of fire on alkali,
and various phenomena of alkali in combi-
nation, are referved for future confideration,

Of Aeids in general,

The chemical hiftory and diftin&ions of
acids, in the order in which they ftand on
the table.

Obfervations and experiments fhewing,
that all the acids of the chemifts are com-
pound bodies.

The queftion concerning the identity of
the acid element ftated.

Obfervations, experiments and arguments
Pro.

Obfervations, experiments and arguments
Contra.

The arguments pro and contra weighed ;
new experiments, and all experiments pro-
pofed in the minute-book, to be made with
a view to decice the forf:gmncr qué{tmn.

D Probable,
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. Probable conclufions, that the acid ele-
ment exifts in the vitriolic and.marine acids:
in a ftate nearelt to purity ; and that from
thefe, together with the nitrous and acetous.
acid, the charaters of acids are to be
drawn,

. A method propofed, and to be obferved
on the part of the author, whereby the
future inveftigations fhall not be interrup-
ted, and the future do€trines fhail not be
erroncous, whether there be one or many
acid elements; which method is  the
fame as is obferved with refpet to earth,
See Earth.

Experiments thewing, that acid matter is
not commuted or deftroyed, in any com-
buftions or detonations, or other procefies,
whereby it is loft to the chemifts, and thence
fuppcfed to be deftroyed : And alfo, that
it is not generated in eﬁioreicc:n..,es, putre-
factions, fermentations, &c. but only dif-
eggaged, or attracted from gantiguoug bo-
dies. N
Obfervations and experiments, ihem
the acid matter f{olitary or pure, or nearly

fo, and demonftrating that it 1s an elemen- -
tary matter, altho’ not heretofore known or

noticed as fuch.
Obfervations and experiments, fhewing

that the atoms of acid element repel each o-
other;
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ther ; and fhewing the ratio of this repulfi-
on at given diftances; and that by reafon of
this repuliion, varied by diftance, this ele-
ment is an elaftic, compreflible, expanfible,
mvifible fluid.

Experiments thewing the atomary re-
pulfion of acid element counterpoifed by
the attration of cother matter, and the
formation of fluids of greater denfity, but
yet invifible ; And next, the atomary
repulfion of acid element overpowered by
the attraction of other interpofed matter to
the acid atoms, which are thus approximat-
ed fufficiently to form an aqueous fluid;
and laftly, the atomary repulfion of acid e«
lement fo much overpowered by the attrac.
tion of other interpofed ‘matter, that felid
ponderous mafies are formed therewith,

Conceits of acid airy: vitriolic air, ace-
tous air, nitrous air, &c.' correted. The
true caufes of ebullition; intumefcence, ef-
fervefcence 3 and the ufeful application of
this knowledge in practife, exhibited.

Experiments and calculations, afcertain-
ing the diftance, to which the repulfion be-
tween the atoms of acid can be extended
with a force equal to the prefiure of the at-
mofphere. The force of this repuifion fur-
ther confidered at greater and fmaller diftan
€Cs. - , |
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Experiments and obfervations authorzing
pofitions equally applicable to acid and the
foregoing elements ; and fuggefting that re-
pulfion and attra&ion, which are forcible
in contalt, lefs forcible but yet menfurable
at various diftances, do extend to diftances
indefinite, altho’ not perceptible to our im-
perfect organs of fenfe.

Experiments and inductions, explaining
the conditions in which acid, like other mat-
ter, 1s 1nvifible, vifible, fluid, folid, com-
preflible, incompreflible; and perfuading
that acid, like other matter, reduced to a
ftate in which it eludes vulgar obfervation,
is neverthelefs identical, incommutable, in-
deftructible: And that attraction and repul-
fion being indefefible properties of acid as
well as of other matter, {uffer no fufpenfi-
ons, fits or intermiflions, and never are
commuted in any circumitance or diftance,
but only balance or overpower one the o-
ther, and thus occafionally feem towbe de-
ftroyed, or not to exiit, ' -

Obfervations and experiments on the acid
element and acid compounds, and inducti-
ons confirming the foregoing dottrines con-
cerning elafticity, fluidity, foftnefs, hardnefs
plafticity, ductility, brittlenefs, '

Experiments to determine whether the a-
cid element conveys found. o
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Obfervations and experiments, fhewing
the polarity of the acid element, and the dif-
ference of the aggrecations formed by for-.
tuitous arrangement, from thofe formed by
polar arrangement, of this elementary matter
m combination.

Obfervations and experiments on the acid
element and acid compounds, and  inducti-
ons generalizing and confirming the forego-
ing doctrines concerning faturation, its cau-
fes, and extenfive efiets in nature.

Experiments, fhewing that elementary a«
cid attracts earth s and experimental eftima-
‘tions of the force of this atcraction in con-
tact, and at given diftances, in arrangement
fortuitous, and arrangement polar.

Diagramsy explaining various phenome-
na, which at firft view feem repugnant to
the for egoing docttrines,.

Experiments,. fhewing that acid element
attracts water : Experimental eftimations of
the force of this attraction in contact, and
at given diltances.

Experiments, fhewing that acid element
attracts alkali.

Experimental eftimation of the force of
this attraction in contact, aﬂ& at given dif-
tances, '

The incompetency and errors of the ta-
bles of elective attraétions demonftrated; and

D3 com-
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mmprehenﬁve tables commenced, in which
the blanks are to be filled up as faft as ex-
periment will authorife,
- The fum of the attractions and repulfions
of acid element confidered 3 and the gravita-
tion of acid deduced from thf: furegu ng at-
trattions, as an effe¢t, and excluded as a-
bovementioned from the lift of primary laws
of nature, |

The former dotrines concerning fixity,
~wvolatility, {pecific gravity, generalized and
confirmed.

: Gf Air.

Review. of the pneumatic experiments,
and deétrines which are unexcepuonable, and
aught to be aflumed on the preifent occafion..

Experiments and obfervationsy fhewing

that atmofpheric air contains varigus mat-
ters different from the aerial element™ fhew-
. ing the difficulty of obtaining any confider-
able quantity of pure air; the errors into,
which experimental phllofﬂphers have been
led, by the impurities of atmofpheric air ;,
&nd the methods whereby thefe and other
errors may be in future avoided..

Experiments” and obfervations, fhewing;
that the atoms of air repel reciprocally ; and

cftimations of theforce of this repulfion, in:
COIll=.
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conta& and at varicus diftances of the aerial
ALOMS.

Experiments, Thewmn' the atomary repulﬁ-
on of air balanced by the aterattion of air to
other interpoled matter, and the confequent
formation of an elaftic invifible fluid of great-
er denfity than air hath, in like circumf{tances
of atmofpheric or mechanical preflure; And
fhewing the atomary repulfion of air over-
powered by the attraction of air to other in-
terpofed matter, and the coniequenr. forma-
tion of an mcompreﬂihle vifibie, palpable
fluid ; and laftly thewing the atomary repul-.
ficn of air, fo much ovei power&d by the at-
traction of air to other interpoﬁsd matter,
that incompreflible, palpable, folid ponde-
rous mafies are formed thereby. _ .

Inductions from the premifed experi-
ments, importing that the atoms of air, how-
ever approximated, combined, or detached
from compounds, are never commuted of
deftroyed ; that there is but one aerial ele-
ment ; that the elementary repuifion of air,
which caules clafticity, being a law of na-
ture, is never iufpended, but only counter-
acted ; that the elaflicity of air cannot
be 1mpared by mechanical force as hath
been fuppofed ; that air is not indefinitely
comprefiible ; that the volume to which a

por-
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portion of atmofphoric air can poffibly
be reduced by mechamcal force, may be
truly eftimated ; and that neither air nor any
other known mateer attracts at one diftance
‘and repels at another diftance ; but that air
‘and ‘all known matters attradt at every dif-
tance thofe bodies which they attract at any
diftance, and repel at every diftance thofe
bodies which they repel at any diftance.

Remarks on the pneumatie eletrical and:
other experiments, which have led philofo-
phers into notions repugnant to the fore-
going.

Obfervations on the 1mperfer5t10ns of the
air pump and other pneumatic machines,.
and on the advantages and diladvantages of
our apparatus, -

Experunenrs and obfervations, fhewing
that pure air repels earth.. x

Experiments and Dbfervatlanleewmg.
that air doth artract water.

The phenomena of evaporation, exfic-
cation, hygrometers, deliquiation, humdi-
ty, {weating walls, and water diftilled from
air ; the phenomena which have fuggefted
the notion of the converfion of mercury and:
various other bodies into water, &c. &c.

deduced from the premifes, |
Efti-
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Eftimation of the force of this attrattion
in contact, and at various diftances of the
atoms of air and water.

Queftion. Doth pure air attralt pure al-
kali, or repel alkali; or neither attrat nor
repzl alkali; which latter may be called
neutrality. |

Reafons why neutrality ought to be rejec-
ted; and why, as the affirmative of the
queftion implies attraction, the negative im-
plies repulfion,

Experiments, in order to * decide on the
quettion,

Whatever may be -the event of thefe ex-
periments, it may be remarked, that neither
attraction nor repulfion of air to alkali is
afflumed in any part of the following doc-
trines ; that in purfuing nature we ought ra-
ther to leap over {mall obftacles than lofe
fight of nature by waiting to remove them ;
and that it is better to pafs the attraction or
repulfion of air to alkali, unnoticed, than
to expend much time on a {ubje&t of no
great importance, or to admit a dubious po-
{ition.

Experiments and obfervations, fhewing
that air doth attract acid, and fhewing the

pro-

* It is prefumed that a repulfian between air and
alkali will be demonltated,
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properties of the bodies formed by thl&

combination.

firmed.

Experiments in order to analyfe the ni-

trous acid compleatly.,

Comparifons of the attraltions and rE'pul-
fions of air, and of the quantity of matter
which attracts air, with the quantity of mat-

ter which repels air; and inferences thewing

The theory ﬂf faturation further con-

*’E

the gravitation of air is the effeét of the

foregoing clementary attractions, &c. and

not a primary law of nature,

Application of the premifed expenments "

ol i |

and docltrines, concerning air and the pre- |
ceding el::ments,ﬂ towards explaining the

motions, impulfe, and vibrations of air,
our fenie of which is exprefled by the words
blaft, crack, found, tones; towards the il-
luftration and confirmation of the foregoing
theories of vifibility, inviﬁ-bfﬁg of matter,
and of faturation, and of flullity, folidity,,
elafticity, &c. and towards explaining the

agency of air, in the procefles which we ex- |

prefs by the words tarnifhing, rufting,,
mouldering, corruption, rotting,

Review of the experiments which gave
rife to the opinion that the atoms of air are
larger than thole of water..

The
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The phenomena of thefe experiments, and
articularly the free paflage of water thro®
odies which are not pervicus to air, de-
uced and explained from the premifes.

Phlogifton.

Recital of experiments, obfervations, and
rguments, reprefenting the imperfections’
f our fenfitive organs, and the neceflity of
mploying our rational faculties in order to
Mt and corre¢t common perception, in the
nveftigation of elements much more fubtile
han the foregoing, as pervading all inftru-
nents and veflels. |
- Combutftion and ignition experimentally
liftinguifhed ; definition of thefe words.

hxperlments demonitrating that none of
‘he toregoing elements, nor of the bodies
cempofed of them, are combuftible, altho®
they may be ngted or charged with fire.

i'xperiments demonftrating that all the:

foregoing elements (except water) and all

compounds of thefe elements, can be char-
with another matter {o as to become-

combuftible,
A claffical arrangement on the table of

earthy, acid, alkaline, aerial bodies, and:

combinations of thefe, charged, in the or-
dinary

¥,
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dinary proceffes of nature, with matter
which renders them combuttible, |

Experiments, fhewing the fame bodies ar-
tificially charged with a matter which ren--
ders them combuftible, and that both na-
ture and artificial compounds containing this
matter, are in the aét of combuftion de-
prived of it; and that after this privation
they are not combuftible,

Reafons why the combuftible bodies are
called phlogiftic bodies, and why the matter
whereby they are rendered combuftible, is
properly called phlogifton,

- Compartions of the foregoing elements
and compound bodies confitting of them,
with the like elements and comnpound bodies
charged with phlogifton; and experiments,
fhewing that altho’ comouftibility is a proof
of the prefence of plilogifton ; incombuiti--
bility ot bodies 1s not a proof that they con-
tain no phlogifton, but only that they retain
it by the more foreible attractions.

Experiments and obfervations, demonftra-

ting that the phlogiltic matter in ethers, |
{pirits, oils, balfams, refins, gums, mucis

lages, vegetables, charcoal; 1n all animal
fubftances ; in petrolia, amber, afphaltum,
mineral-coal, and all combuftible mineral.
bodies ; in all ores, and metals, and in all.
known bodies 3 1s transferable to other non=

phlogiitie

!
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phlogiftic ‘bedies, and from any one: body
to another, in certain gradations direCtly or
in any feries by artificial means ; forming
new comopunds with all bodies except wa-
ter ; and that this matter after having under-
gone numerous transfers, combinations, ‘ex-
pofures to fire, &c. ultimately forms with

.acid, alkali, earth, air, the compounds form-

ed by thefe in native combination with phlo-

- gifton, or by thefe in any artificial combt-

nation with the phlogifton of any body.
Oblervations on the foregoing experi-
-ments, and other experiments thewing, that
phlogifton is a matter fubtile, elaftic, invi-
fible, incommutable, indeftruétible, incapable

wof decompofition, diffcring remarkably

from thofe already mentioned ; that phlo-
oifton is a diftinct element; and that there
is but one phlogiftic element.

Obfervations on the experiments on phlo-
giftic bodies, and irefh experiments thewing,
that as phlogifton, ilj*lpaﬂing from thefe
bodies, or when -detac
ments, pafles through the veflels and elud
.common obfervation; the combinations in
which it is rendered vifible or palpable, are
to be well examined, previous to the further

-confideration of this elementary mattery that

the eye of reafon may co-operate with com-
mon perception, in the inveftigation of the
L. pro-

ed in thefe experei’ |
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is very greaty and that the phenomena at=-
tending them, correfpond-with, and con<
firm the foregoing doétrines. |

Experiments, fhewing various other pro-
perties of phlogifticated air, its fatal cfects
on_animals, its effeéts on the eleéric mat-
ter, &e.

Recaprtulatidn of the foregoing properties

of phlogifticated air, viz. the fpecific gravi--
ty, C{.}mpl‘ffﬁblht}’, expanfibility, mvlf ili=
ty, incapacity to maintain combudtion the
effefts in combinations; the gradatlﬂns of
it5. attractions to other bodies s the circum-
{tances in which 1t 1s formed ;- the procefles
in which it 1s detached ; the circumitances
1h which 1t 1s transferred ; the effects of it
on animals, on the eleéric fluid, &c. All
fhewing, that phlogifticated air 1s the fame
matter which mude n-philofophers call fixa-
bie air.

Experiments fynthetic, thewing thatphlo-
%lﬁTCn[P[i air, or fixable air, is always com:
pofed wherever and however pure phlogifton
1s-mixed with pure ajr.

Obfervations on the experiments in whzch
fixable air is formed, fhewing air to be ne-
ceffarg and phlﬂmﬁ{)n neceflary, for the for-
maztica#nf fixable air ; and that no matter,
except.phlogifton, and air, and Light, is prefent

- B <
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torr; and"none of thofe peculiar to fixable:
air : conclufions that fixable air 1s a com-:
pound, and confifts of phlogifton and air,
and of nothing more.

Obfcrvations on the ufes of fixable air, .
and the- circulation of jt in nature ;. until:
it is decompofed, and its, conftituent air 15.
diffufed in the atmofphere or clfe-where 5 a
its conftituent phlogifton is lodged inbodi

8,
or contributes to the growth, mafs and com-..
buftibility of vt*fretables

E{timation of the force wherewith phlo--
gifton attralls air,

Experiments. and obfervations; fhewing:
that phlogifton attracts alkali; and exhi-.
hiting the phenomena of this combination : -
the phenomena explained according to thes
theory of faturation. |

Eftimation of the force of this attrac-.
tion, 1n contact and at varicus dif’tanc::s of .
the atmns. |

Experiments and obfervations, fhewing ,
that phlogifton doth attract acid ; that thefe
faturate cach other; that the compound of
ifton and acid hath properties dif- .
ferent from thofe of the co mponent ele- .
ments ; and that thefe properties correfpond .
with the dolirines already advance: con-
ceriing attraction, repulfion and faiuration,
and tend to cftablifh them; ira much as.
in,
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in-natural philofophy we can have no ftrong~
er proof of the truth of any doCtrine,
than its confonance with the naturalfphe--
nomena,

Experiments thewing, that the atoms of
acid are approximated by phlogiftic atoms
1nter ofed, and that neverthelefs phlogifton
‘elementary acid do not form a folid
fs, or palpable fluid, but only an elattic.
mnvifible fluid.:

Inductions from the prem!fes, and dia-
grams, explaining why the compound of
phlogifton and acid doth afflume.the fore-
going form or condition, and no other.

Experiments, fhewing the combuftibility
of this  invifible. compound of acid and
phlogifton; and that this compound, like
other phlogiitic bodies, requires-the con-
currence of air and fire towards its coms-:
buftion. The various phenomena of the
combuftions of this 1avifible fluid explain-
ed, according :to the premifed laws of
matter, |

Recapitulation of the demonftrated pro-
pertiecs of the combination of acid and
phlogifton, fhewing that this is the matter
which modern phllofc}phf:rs call INFLAMMAS=
RLE-AIR. & |

Experiments {ynthetic, Ihewmnr that in-
fammable air 15 compofed, whenever pure

Phl@-t
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phlogilton 1is prefented to acid pure, or~

nearly pure; but that the compound acid

matter, - called nitrous acid, 1s not only un--
fit for this purpofe, but prevents thc: for--

mation of inflammable, air in all circum-

~ ftances yet difcovered.

QObfervations on the expzriments in which
inflammable air 1s compofed, or 1s detater
ed from bodies by fire; and obfervations

on the places” and circumftances in which -
it is found native; all fhewing, that acid -
and phlogifton are neceffary to the forma-
tion of inflammable air; and that no mat-

ter, except phlogifton, acid and light, is

common to all, or prefent in all theie ex-
periments and places, .in which mflamma- -

ble-air 1s formed.

Obfervations, on the inflammable air de- -
tatched or formed in folutions, decompofi--

tions, . fermentations, pt ltftfﬁ&lt}ﬂﬂ, Vitrio-
lizations, Ig,mtmns - in diftiliations of micro-

cofimic fale with phlogiftic matter, . in diftl- -
lations of oils, @thers, and various phiu--

giftic compmtnds' oblervations on native

mﬁa:ﬁhab le air, fire damps &c; all thew- -

ing, that inflammable air, by reafon of he-
terogeneous admixture, dc}rh affume various
app;,aramg but that inflammable air 1s a

compound of acid and air.

Appli-

B SR
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Applications of thefe doctrines, concern-
ing inflammable air, to chemical practice,
and to the art of compoﬁnﬂ artlﬁcml me-
neral waters. : .
. Experiments thewing that 1nﬂammable

air may be decumpof&d and that it 1s de-
compofed in the ordinary courfe of nature.

Conclufions from the analytic as well as
the fynthetic experiments, Ilmporting that
ammable air confifts of phlogifton and
*?"ffﬁ: nd of riothing more.

Obfervations on the circulations of in-
flammable air, and the continuance of thefe
circulations, until its acid is drawn away
by other matter, and its phlogifton is at-
tracted: by non- phIOglﬁm bodies, to form
phlogiftic combinations, or to Cf}ntrlbu@tﬂ
the mafs and co bufhblhty of vegetables.

Experiments and obfervations fhewing
that phlr}m{’tﬂn attracts earth. '

Eftimation of the force of this attrattion
in conta&t and at given diftances of the
atoms.

Comparative eftimation of the attraction
of phlogifton to earth, to alkali, acid, and
ar,

Digreffion concerning alchemiftic enqui-.
ries ; vmcilcatlon of aichemiﬂ:s, and cautions
againit the dangers of a]chemy it
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_ Examination of the opinions concerning
Fire, and particularly the opinion prevalent
with modern philofophers, who {uppofe that
Fire is a certain motion of matter. 2
‘Confutations of thefe opinions.
 Experiments and obfervations, fhewing

that Fire is a matter different from any mat-
ter treated of previous to phlogifton; and

that motion is not neceffary to the exiftence
of fire.

Experirﬁen'ts_ and obfervations
that the attraction of phlogifton to th

&»

1s counceratted, or in effeét weakened, by
fire ; ‘and particularly that the attrattion of
- phlogifton to air, ‘is counteracted, or in ef-
tect weakened, by the introduétion of fire. -

Experu

that pure phlogifton doth not attract pure

water, and. i15. not combinable with water,

except by means of fome matter interpofed,
which attraéts both phlogifton and water;
but that phlogifton neverthelefs cafily per-
vades water,

~ Inductions from the premifes, explaining

how repellent elements are combined by
means of a third clemept; and how com-
Is which will not unite, are by means
1ird compound wvnited 3 and how bo-

will not cohere, are, by means

s : . dfﬁf'
going elements, or bodies compofed of them,

nents and obfervations, fhewing
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of a third body, made to cohere; and ex-
plaining various other phenomfﬂ‘la, which
may be ranked under the following heads,
ViZ. Intermedmms, cements, wetting, {cour-
ing, inflammable bodies foluble in wa,ter In-
ﬂammablc bodies not foluble in water,
Experiments and obfervations, {hewing
~that the atoms of phlogifton attract other
atoms more forcibly in one axis of each a-
tom than in any other; or, that phioﬂlftnn
::-a-é.-' her elementary matter hath polarity.
~ Experiments, fhewing that many non-
phlogiftic bodies, accurately weighed, and
then combined with confiderable quantities
of phlogifton, acquire no additional abfolute
gravity by this accefs or addltmn of phio-
rifton.
3 Other experiments mewmcr that the ab-
{olute gravity *’mny non-phlegiftic bodies,
1s confiderably counteratted™or in effelt
lefiened by combining thefe bodies with
phlogifton; and fhewing, that thefe bod: €s,
whole abfolute gravity hath been lefiened in
the foregoing manner, acquire or refume a
greater abfolute gravity, when they are de-
prived of phlogitton, then they had whillk
they retained the phlogifton: inferences
from thele experiments, pt:lfuadmg that
phlogifton ‘doth not gravitate, a that it
® hath a power whercby it COou thf:
gravitation of other'matter, = &
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Eﬁ:lmatmns of the attractions of phlogif-
ton; of the repulfions of phlogifton; of |
the relative quantities of different elemenfary
matters 1n the terraqueous globe which at-
tract phlogifton, and of the quantities of
matter in the terraqueous globe which repels
phlogifton,

Conclufions, implying that the fum of
the repulfions of phlogifton, exceed the fum
of the attractions; and confequently, that
if gravitation be an effe®, and not a primary
law of nature, as hath been advanced, phlo-

gifton ought not to gravitate; and fince it
Is experimentally found not to gravitate;
that the foregoing theory of gravitation 1s
further confirmed.

e levity and volitility of zthers, {pirits,
oils and various inflammable bodles, and
other phengmena, of a imilar nature, oc-
curing in thé a"tlc’& of chemiftry, in arts,
and in the grgat elaboratory of nature, de-
duced from the' premifes.

Comparifons of the fpemﬁc gravity of
phlogiftic bodies with that: of other bo-
dies : arguments in dddition to thofe already
ufed, perfuading, that fpecific gravity and
denfity are not commutable terms, as the
moft celebrated philofophers have affumed
and ufed them ; that there is not neceffarily
more matier in a cubic inch of glafs than
I bic inch of refin; nor largt:r pores or

G inter-
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interftices in the refin than in the glafs; al-
tho’ the {pecific eravity of glafs be much
greater than that of refin ; and finally that

gravity depends as much on the fpecies of
the gravitating matters, as on the quantity
‘of them.

Experiments and obfervations, fhewing,
that phlogifton, when detached in fatura-
tions, fermentations, decompofitions, na=
tive vitrioiizatiohs'; in combutftions, culi-
nary, chemical, phofphoric; in collifions
frictions, &c. is either Fire, orisa conftity-
ent elementary iigredient of Fire,

Experiments and obfervations, fhewing,
that phlogifton, whether in combmatmn, or
detached, is s fire; that fire, whether 1n
bodies, or parted from them, is not phlo-
gilton; and that fire differs from phlogifton,
as. much as any known compound differs
from its component elements.

Inductions, implying that fince phlogil-
ton 18 not ﬂre but is a conftituent ingredi=
ent of fire, fire is a compound body’ cona
fifting of phloglﬁon and fome other matter,

Enumeration of the former experiments,
‘which fhew that the bodies formed with
phlogifton, and the elements and com-
pounds hitherto examined, are totally dif-
terent from fire; -and enumerations of the

demonftrated properties of all I;he ‘elements
F e and
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properties of other compound bodies are
intermediate between thofe of rheir compo- -
nent elements 3+ and that we are led, by ge-
neral amlf:my, to confider fire, as a com-
pound of pnlk;cﬂ{’con and light.

The arguments @ priori, and the argu-
ments from analogy ; fupported by argu-
ments ex abfurdo, perfuading that fire is
compofed of phlogifton and llght

63 he fDrcgom':r affertion further fi upported
on the following grounds :
~ That it is prefumed to correfpond with
the natural phenomena that nothing will
appear repugnant to it in our future experi-
ments 5 that by admitting it, we fhall ex-
plain appearances which .re otherwife inex-
plicable ; and be enabled to prognofticate
the refult of many new experiments.

Reafons for not introducing thefe tefls:
in this place ; and why thefe tefts, wherever
introduced, render the foregoing affertion
as credible as any other affertion admitted
in natural philofophy..

Oblervations and "Experiments fhewing,
that phlogifton doth attraét light; that thefe’
elements farurate each other ;3 and that it 15
poffible truly to eftimate the: force of this
attraction, in the fame manner as the attrac-
tion of other elements hath been eftimated.

- Experi--
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Experiments on combuftion, fhewing the-

circumftances neceffary theretos
EXPERIMENTS.

 Firft, On bodies, which, for their com.
buftion require no ignition : fecondly, on,
bodies, which, for their combuftion, require
nearly - the quantity of ignition given by a
fint-ipark :  #birdly, on bodies, which, for
- their combuftion, require pearly the quanti-.
ty of ignition given by tinder : fourthly, on.
bodies which, for their combuftion, require
nearly the quantity of ignition given by the.
blaze of a taper: . fifthly, on bodies, which,,
for therr combuftion, require the feveral

ntermediate degrees of heat, between thofe-

of the taper and of the fierceft furnaces.

Experiments ¢xhibiting the combuftions.
wiich are extremely flow, and are accom-.
panied with no perceptible heat: experi-
ments exhibiting the combuitions which are:
quicker, in their progrefs, than the forego-.
ing, and are accompanied with various de-
orces of heat: experiments exhibiting the.
combuftions which are rapid in their pro-
arefs, and are accompanied with intenfe heat:.
all at the fame time, exhibiting the agency
of air in combuftion ; the ineflicacy of phlo-
gifticated air; and the retardation of com-
buftion, by every means whereby the air
meets impediment, or undergoes alteration,

.
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Obfervations on the effeét of fnuffing-
candles. | - :

Experiments, exhibiting the phenomena
of combuftions checked by water or {uccu-
lence, and of combuftions extinguifhed by
water, fixable air, and other fluids.

Experiments exhibiting the unextinguifh-.
able combuftions.

“All the foregoing phenomena of combuf-
tion, detonation, explofion, explained ; and
fhewed to be the neceflary refult of the va-
rious kinds, and of the ipecific properties:
of matter already mentioned; confirming
the preceding doltrines, and particulary
that of fire.

Experiments and induétions, thewing that
the intenfity of fire, 1s in the direct ratio of
the quantity of fire compofed or retained in
any given {pace, in every inftant of any given
time ; And that every degree of fire or heat, .
from that which we call temperature, up to
the furnace heat, hath the like relation to
tine and fpace.

Experiments and inductions fhewing that
blaze differs from fire, in its properties and
in its compofition : and fhewing that blaze
is a mixture of fire and phlogiitic matter
which hath not yet formed fire,

: Ex-
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F xperiments exhibiting various pheno--

mena of {moak, foot, and the refiduary

matter of combuftions..

Induétions from thele experiments, and

obiervations on - combuftion, fire, blaze,

imoak, foot and refiduary matter ; confirm-

ing the foregoing doctrines, and ufeful or
explanatory in arts,

Inductions from the foregoing experi-
.ments, .importing, that air-is not a necef-
fary ingredient in fire; that it is not a
pabulum ignis, . as - philofophers have ima-
gined ;- and that it i1s no otherwife neceflary
in combuftion, than as an agent, in the ex-
trication of phlogiiton, from the other mat-
ter of combuftible bodies.

bxperiments fhewing the different effeéts
of furnaces differently conftruted ; how

furnace heats, greatly exceeding thofe heres

tofore known, may be excited; how fire
may, moit equably and conveniently, be ap-
plied to large maffes of matter, and to
great diftances; how to manage fuel to the
greateft advantage; and how to make
choice of fuel for various purpofes.

Theory of the draught of chimnies, of
the conftruction of turnaces, kilns and fire-
places ; and theory of the other fubjeéts of
the laft paragraph; founded on tne premi-
fed experiments and properties of matter.
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arifeth againft the dorine of faturation ; in
as much as that doétrine doth not teach that
the fize of elementary atoms can be altered,
nor that molicules can be formed until the
atoms are in contact.

Inductions from the properties of light:
and phlogifton, and from various experi-
ments and obfervations on fire; importing,
that fire is capable of receiving and com-.
municating motion, "

- Experiments and obfervations fhewing,
that bodies whofe elementary atoms are held
in contact by the more forcible attractions,
are leaft expanded by a given charge of fire;
that fluids whofe atoms are approximated by
the lefs forcible attractions, are moft ex-
panded by the like charge of fire; and that
folids, or Auids, whofe atoms® are clofely
approximated, or held in contact by at-
traction intermediate between the foregoing,
in force, are expanded to degrees inter-
mediate between the foregoing, by the like
charge of fire..

Experiments and obfervations {hewing,
that folid bodies, which are expanded by a
{inall charge of fire, are foftcned by a greater -
charge of fire ; are rendered fluid or fufed by
a charge of fire ftill greater ; and are thrown
into vapour, by a charge of fire much
greater than the foregoing charges.

| ‘Experiments, ,
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‘Obfervations on the ufe and abufe of the
word heat; and fhewing, that it exprefies
‘only our fenfe of certain ¢ffeéts of fire; and
that if Jatent effel?, ot latent [enfe, are ex-

prefiions contradictory and unphilofophic

the phraze letent heat, conveys no clear
ideas, and ought never to be ufed in che- |

miftry or natural philofophy.

Experiments and obicrvations fhewing, -

that heat, or degrees of heat, are as the
quantity of fire in a given body or fpace.
Review, of the experiments and natural
procefles, in which phlogifton is detatched
and doth not form fire; and of the experi-

ments and natural procefles, in which phlo-

gifton is detatched and doth form fire.
Obfervations on the times, diftances, and
circumftances, in which the effeé@s of fire

do ceafe; and on the transfers and priva.

tions of fire.

Induétions importing that cold, is priva-

tion of fire; a@d further, that the powers,

whereby phlngli’ton, detatched from com-
buftible bodies, is prevented from forming

fire; may effect the decompofition of fire.

Experiments and obfervations, purfuant ¥
to the foregoing inductions, perfuading; =

|

that fire is actually decompofed, in various
artificial a%nnmral procefles; and that

this
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“this dﬂcompaﬁuon of ﬁre is one of tfiE :
~caufes, whereby cold is produced |

Expenmmts thewing, that, whe:n a body
is fuddenly cxpai‘fded hy reafon of its own
‘elafticity, or by any power except that of
‘fire; then cold i1s pmduccu in that body,
and in the vicinity of it,

Experiments thewing, that when any bo-
dy is fuddenly contraéted in its _dlmenﬁons,
fo far as to occupy a {pace much f{maller
‘than it did 1 its former {tate’; then heat is
produced in that body and in tlie vicinity of
‘1L,

Thefe and all known  produions, of
-heat and cold, explained, and deduced from-
the premifes.

Induétions, importing, that heat is pro-
‘duced, in two ways : firff, by the forimation
of fire; and fecondly, by compacting the fire,
which was diffufed in a voluminous body,
into a {mall body or fpace. Induétions im-
porting, that cold alfu is produced, in two
ways : firft, by the decompofition of fire
- fecondly, by cauling the fire, which was con-
tained in a {mall compafs, to expand into a
large compalfs.

- Experiments and obfervations on the cir-
culations of phlogiften; from the compound
called fire, to the bodies in which it is lodg-
‘ed, therethh forming Inox amc combufti-

ble
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ble bodies ; and from the compound called
fire, until 1t contributes to the wvegetation
and mafs of combuftible vegetables.

~ Enumeration of various natural and arti-
ficial operations, and of phenomena, which
have not been noticed {ufficiently in the pre-
ceding inveftigations: Reafons why thefe
fubjects may be now confidered, in any or-
der ; and why they may be propofed in the
form of queftions; in order to thew, that
the anfwers to thefe queftions muft be found-
ded on the foregoing doctrines, and no o-
thers ; and confequently that thele anfwers
confirm the premifes; inalmuch as the cre-
dibily of all dotrines in natural philofophy,
1s founded on their.correfpondence with, and
explication of, the natural phenomena.

Queftions.

Why is there no encreafe of heat in the
terraqueous globe or 1n the vicinity of it;
in confequence of the quantity of fire hour-
ly formed, in the courfe of many thoufand
years ? _

Why i1s there no apparent wafte of this
our globe ; and why 1s there no deficiency
of phlogiftic matter ; in confequence of the
waite of phlogiftic bodies 1n burning, and
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of the vaft quantities of phlogiftic matter
hourly formed into fire ?

Why are the higher regions of the atmof-

phere, colder than the lower regions ; aitho’
fire is evidently buoyant in air?
- Why doth the heat of combuftions not
extend, inopen quiefcent air, to any confi-
derable diftance, either hmnzontally or ver-
tically: and why the heat of combuftions
doth not extend to any great diftance, even
with the wind ? :

Why fire may, without notable wafte, be
carried to a great diftance from burning bo-
dies, by means of chimnies and tubes of
maffive conftruction: and why fire is carried
from burning bodies, to the diftance of ma-
ny miles, in Tubterraneous cavities, without
notable walfte ?

What is the caufe of meteors, fire balls,
and luminous mifts ?-

Why doth fire affe¢t an equilibrium in
bodies and fpace ; and why doth it appear
to have no neteble appetence or attraétion to
any one mafs of matter, above any other ?

What is the caufe of condenfation ?

Why doth a receiver, capable of contain-
ing only a quart of water, ferve to condenfe
as much vapour,in a given time ; as can be
condenfed in a receiver capable. of holding
one hundred quarts or meore ?.

Why
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Why are heavy bodies earried away by-
fire, 1n a direction contrary to that of thejr-
gravitation ; or in any direction from the fo-.
cus of the fire ?

- Why doth fire decompofe compound bo-
dies ; and effe&t combinations, and decom-.
politions, otherwife not feafible s s and often.
contrary to the order of attraction.

Why bodies, which refift the volatilizing -
power of fire, with extreme force, are cali-
Iy Voldtlllzc,d by fire, when they are com-.
bined with phlnwli’mn ?

Why do water, fpirits, and other bodies,
when vapurized bv fire, mount in atmof-
pheric air: and why do they mount ‘to a
certain height in the atmofphere of] air, and
no further ?

What is the caufe of wmd monfoons, .
hail, {fnow ?

What are the caufes of fermentation, pu-
trefaétion, decay, efﬁorufceme, inteftine mo-
tion and effervelcence ?

What is the caufe of the putrefadion of
wood, &c. '

‘Why are putrid bodies odorous.. And
why are many bodies not odorous unt1l they -
are ftruck, rubbed, or heated ?

Why are putrﬂfc-:,nt bodies, long prefer-
ved from putrefaétion; by fixable air ?

Why is wood lcmg preferved from rotting,
by -;_nrnerﬁon 1

Wllill::
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‘What is the condition of air, when it aca
celerates putrefaction ? -

Why is the air in cities, woods, mar{hes
clofe prifons, and fhips, lefs falubrious than
the atmofpheric air in other places ?

Why is air which hath been refpired, in-
falubrious to animals which Immediately
breathe 1t?

What is the power, whereby potential
cauftics deftroy the human fabrick, &c. &c,

Light,

Review of - the experiments and doétrines
of Sir Ifaac Newton and other philofophers,
concerning Light. Vindication of Sir Iaac
Newton, from erroneous opinions aferibed
to him, in conlequence of his Queries.

Various fallacies and inconfiftencies of the
modern theory of optics demonftrated.

Experiments and obfervations perfuading:
that light 1s an clementary matter confifting
of atoms of the fmalleft fize : That light is
- not an emanation, or a matter fent forth by
the fun, or ftars, or planets, or fatellites :
That light exifts in all bodies and fpaces to
the utmoft limits of the known creation :
That light wvifible, or illumination, 1s the
element of light imprefling our organs of

fight fenfibly : That darknefs is not the ab-

& fence
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Experiments and obfervations, fhewing
that light ‘doth not attract earth or earthy
compounds, water or watry compounds, al-
- kaii or alkaline compounds, . acid or. acid
compounds, air or aerial compounds, nor
compounds confifting of two or more of the
foregoing, nor any compound formed with
the foregoing and phlogiiton; nor any
known vifible matter, norany known invifi-
ble fluid, or matter, except phlogiiton ;
but that, on the contrary, light repels all
thefe bodies, and every known matter except:
phlogifton. -
~ Eltimations of the repullions of light, of
the atrraction of light to phlogifton, of the
relative quantities- and conditions of matter
attracting and matter repelling light, con-

clufions. that light ought not to gravitate to

our earth,. if gravitation.be only the fum of
clementary attractions, or the exceis cf the
attractions above the repulfions, as hath
been fuggelted.
- Experiments and obfervations, fhewing
that light doth not gravitate; and why it
is equably diffufed in bodies and in fpace.
Conclufions confirming the foregoing theory
of gravitation. |
LExperiments and obfervations, fhewing
that we have no fenfe of illumination, or of
objects by vifion (or in the vulgar phrafe
' : we
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we canhot fee light) except when light is'ac--
tuated by fome mateer in motion ; and fur-
ther ihewmg, that only one fpecies of ele-
mentary mateer 1s capab e of thus actuating
light ; and that this matter is phl(}yﬁﬂn .
and that phlogifton combined with any mat-
ter except light, hath not this property du-
ring the combination 3 but that pure phlo--
gifton and phlogifton combined with hghe,
that is fire, have this property; and have it
only whilit they are in a ftate of vibratory.
motion,

Enumeration of the foregoing experi-
ments, and other experiments and obferva- -
tions fhewing, that bghtis not moved rapid-
ly and progreffively in the ordinary courfe
of nature, or when it impreffes us with vifu-
. al fenfe of objects; that ro progreflive mo--
" tion of light is neceffary to vifion: but that
vtbratory motion of light is neceffary to vi-
fion : that this motion is communicated to
light by other matter whofe motion is vi-
bratory : that light affeéts the eye by com- -
municated impulfe, as air affects the ear by
impulle, and not by progreffive motion : and
that light hath no laws of motion except
what are common to all elaftic fluids.

Review of the feveral experiments, obfer-
vations and deétrines, which incline us to
reject the opinion, that the fun is a mafs of

luminous
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Iuminous or fiery matter, or that he can e-
mit from his fubftance the light or heat per-
ceived when he is prefent, and yet fuffer no
wafte or change; and which incline us to
prefume that the fun is a mafs of matter,
not unlike our earth, containing much phlo-
gifton; and a great part of whofe furface
1s at once burning, and whofe fire is decom-
poled; and whofe phlogifton returns to parts
of his mafs formerly burnt, and whofe {ub-
ftance is confequently never diminifhed;
and whole fire altho’ it doth not pafs away
from his aunofphere, attuates light to great
diftances, as our fmall fires upon earth do
to {maller diftances, or as they would proba-
bly do to greater diftances if viewed vertis
cally thro’ the atmofphere, inftead of being
~viewed thro’ the turbid air near the earth.

Inductions from the demonfitrated proper-
ties of water, air, alkali, acid, phlogiiton,
and light ; thewing why impulfe communi-
cated to all gravitating matter, whether in

the form of folid mafies, or invifible fluids,
15 to our fenfes loft in a {mall time and {pace;
and hath, within the {pace, in which it is
perceptible, flow fucceflive communication
or progrefs ; and why impuife communica-
ted to light is communicated thro’ this fluid
almofit inftantaneoully to diftances unmeafur-
ed; and why it is communicated thro’ pure air

nearly
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nearly as well as thro’ fpaces void of air ¢
thro’ fome bodies, nearly as well as thro®
air 5 and thre’ other bodies, not in any de-
gree rt‘:nﬁbli: to our organs,

Experiments exhibiting the following
phenomena and analogies which for the pre--
fent are expreflfed by the cuftomary terms
to avoid prolixity, -viz.

‘The phenomena of refletted light, and.
refleCtors perfet and imperfet; of the
angle of refleftion; and of paralel, diver-
ging, and converging light; and of foci
of light by refletion. The analogy be--_
tween thefe and found, and eccho, and bea-
dies caufing iterations and increafe of found..

‘The phenomena of tranfmitted light; of.
bodies diaphanous perfectly, or imperfectlys.
of tranfmitted light, diverging, paralel, and:.
converging; of foci of tranfmitted light, |
The analogy between thefe and found com-
municated thro’ bodies. The phenomena,.
which fugoefted the notions of fits of eafy |
refleCtion and fits of eafy tran{miflion, and |
other fits of light imagined by philofophers.
The pheromena of bodies epaque perfect=-
ly, or imperfectly; and the analogy of.
thefe with perieét and imperfect media of
found, *

The phenomena of foci of light aéting
on bodies; of the cold focus of the
moon, &c. |

Thet



The foregoing phenomena explained and
leduced from the premifed properties of
ight and other matter ; all other properties
ttributed to light, I‘Cjﬁ&{‘d.

The phenomena of the rofractions and!
nflections of light refumed: comparifons:
f the refracting power of phlogiftic bodies,
vith that of non-phiogiftic bodics; and:
he reflecting power of non-phlogiftic bodies-
compared with that of phlogiftic bodies,
['he opacity and blacknefs, of certain phlo-
siftic bodies, and their incapacity to reflect
Lu:sht fo pﬂwerfully as others doj and the
capacu}r of diaphanous phlnglﬂtc bodies
to refract light more than other bodies do,.
exhibited.

Explanations of thefe phenomena dedu-
ced from the premifed properties of light,
phlogilton and other matter, i

Experiments exhibiting the phenomena
of prifmatic colours, and “colours by refrac-
tions various; ancl of colours ¢f bodies ;
and colours induced, changed, and appa-
rently deftroyed in bodies.

Review explanatory of the mechanical
doctrine of communicated motion; and
percufiion of elaftic bodies; of Dblique
planes, &c.

The foregoing colours, changes of co-
lour, and deitructions of colour, explain-
ed, and deduced from the premifed pro-

per-
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perties of light and other matter. Con-
clufions that no other' properties of light
ought to be admitted.

The received doétrine of colours oppofed
by experiments: and obiervations on thefe
and the preceding experiments, perfuading,
that light doth not confift of rays d1fE:fr1ng
in their original properties, and lmpreﬂing
us with a fenfe of colour peculiar to each
different ray; but that our fenfe of colour
1s, our preception of the modifications of the
v1brat0r}r motion of light ; and that the
feven prifmatic colours - are, with refpect to
light, what the feven tones are with refpeét -
to air. :

Experiments exhibiting the preparaticn and
phenomena of all the known phofphori; the
glow worm and fome other aninials, fith and
‘rotten wood being ranked in this clafs. The 3
phenomena of phofphori explained and de- |
duced from the premifed properties of light |
and other matter ; or efiorts made to this |
effect.

Confiderations on the circulations of light,
:xplam*ng why there is no encreafe or “de-
creafe of the quantity of light ; and {ugeeft< *
ng iatlsfa&t)ry anfwers to various queitions =
concerning iun light, moon light, candle =
light, optical mﬁ.rumf:nts e, &

R‘EViEW



¢ 72 r

Rev:cw of the experiments and procefies;.
in which heat or fire is produced by mix-
tures, condenfations, fermentations, putre<
factions, friction, percuffion.

Review of the experiments exhibiting the
various medifications of luciferous and ig-
neous matter, from the torrid focus of fun
licht, to furnace fires, blazes; warmth,
down to the phofphotic cold luciferous
matter, and moon light ; review of the pro-
perties of phlogifton and its circulation In
our atmofphere and terraqueous globe; and.
review of the bodies which become odorous
by fri¢tion percuflion and heat ; introduc-
tory to the experiments prefenting the phe-
nomena of the electrical matter,

The following queftion propofed : |

Doth the electrical fluid contain phlogif--
ton P

Oblervations on the materials and circum--
ftances neceflary for exciting, accumulating,
retaining, and conduéting the electric mate
ter : and {fummary view of all the phenome-
na and arguinen:s, which 1ncline us to be-
hieve, that thie electrical Huid contains phlo-
gll)cun

Summary view of the obfervations and.
arguments, which feem repugnant to the
foregoing opinion concerning eleétrical mat-
ter. Attempts to reconcile thefe with the

H. | aﬂi-nnative
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affirmative obfervations and arguments; and
to eftablifh the opinion that phlogifton is a+
conftituent elementary part of the eleétrical
matter, T |

Experiments and obfervations, made with
a view to difcover, whether the elefirical
matler is phlogifion [folitary and pure, or
‘phlogifton combined : or whether the elec-
trical matter is an el mentary matter diffe-
rent from all thofe heretofore mentioned.

Summary view of the foregoing obferva-
tions and doctrines concerning attraction.

Obfervations on the {everal fpecies of at-
tra¢tion adopted by philofophers, and ex-

- prefled by the words
~Attration of gravitation,

Attraction of aggregation,

- Atrration of cohefion,

Atcraétion of interinediums,

Eletive attraction,

Double eleétive attraction,

Capillary attraction,

Magnetic attrattion,

Eleltrical atrraltion.

Thefe feveral attraQions illuftrated by ex-
periments, and explamed, and deduced |
from the demonftrated attrattion of the ele- &
mentary atoms, _

(Juveries and fpeculations concerning the .
aiiih 1 <gronomy and rational faculties Of;
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3 of the queries the followmg are a {pes-

'

%'im Quer. Is it not pofiible fﬂr men to arrive
go a perfect knowledge of all properties of-
m&tter hitherto. mentmned and to" difcover
the caufe of all the henumma hitherto men-
tioned or implied ; except the few fuggei’ccd
in the next-queftion, ~

Quer. Is it poflible for men to comprf:-
hend; or reafun truly on, the properties of
matter or laws of nature, or divine diipen-
fations, whereby they are enabled to live
“and reafon.

Quer. 1t is poflible for the mind of man
to inveltigate the caufe of vital heat, muf-
cular motion, and fenfation; or to difcover
what 1s the nervous influence; what is that
life, which a vapour, an eletric {park, or
a bodkin can detatch or deftroy.

Why 1s fixable air or phlogifticated air,
which extinguifhes blaze and conduts clec-
tric matter, deleterious to animals which
breathe it,

Why do athers, fpiritus retors, vinous
{pirits, the vegetables called narcotic, the
vegetable animal and mineral {ubftances cal-
led antifpafmodies, affeét our {pirits and
fenfes ; and why is the moft inflammable or
phlogiftic part of all thefe, when feparated

from
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