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Thefe are thy glorious Works, Parent of Good,
Almighty ! Thine this univerfal Frame,
Thus wondrous fair ! Thyfelf how wondrous then!

Mirron,
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VIEW
A OF THE .
Wifdom of GOD in the GREATION:
OR A

COMPENDIUM OF |
Natural Philofophy..
Part the Third.

~ CHAP IL
Of Metals, Minerals and other Foffils.

1. The Variety of Foffils : 6. Of Quickfilver,
2. The general Properties of || 7. Of Salts,
Metals : 8. Of Stones,
3. Of ths Nutrition and || 9. Of Lime,
Generation of Metals: || 10. Of precious Stones,
4. Of Gold, Silver, Copper, || 11. OF the Loadfene,
Iron, Tin, Lead: 12. Of inflammable Foffils.
5. Of Steel : :

1. M O N G the Bodies that remain to be confidered,
thofe which feem to bear the neareft refemblance

to Plants are Fo/fils, comprehending uader the name all

" Bodies that are dug out of the Earth, Thefe have fre-
quently been, for Order’s fake, divided into Three Claf-:

_ fes, fuch as are capable of Liquefation, fuch as are re-’
ducible to a Calx, and fuch as are inflammable. Of
the firt Clafs are Metals, Gold, Silver, Copper, Iron,
Tin, Lead, Quickfilver. However thefe differ in other
refpets, they all agree inAthe following Panicx.:;‘al:s,'
2 it
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That they are heavier than any ether Bodies yet known,
that they are malleable, and that they are capable of
Liquefa&tion. ’

2. It is'not improbably fuppofed, all Metals confift

of Particles fo heavy, that they cannot be wholly torn
afunder or diffipated by Fire, or putinto fo rapid a Mo-
tion as to inflame. It only feparates them fo far as not
to refift a hard Body, whichis what we term Liquefa&ti-
. on. 'Their Malltablensfs, or bearing to be wrought by
the Hammer, may fpring from the Figure of their Parts,
perhaps oblong or Square, which may occafion their co-
hering fo ftrongly, as not eafily to be feparated.  And it
is probable the Pores either of their conflituent Patticles,
or of the whole Mafs are few and fmall; which may ac-
count for their being fo much heaviesr thas any other
kzown Bodies. . - : -
. Tauis istheradical Chara&er of Metals, The Weight
" of Gold to that of Glafs is as Nine to One. And the
Weight of Tin, the lightef of a!l Metals, is to that of
Gold, as 7 to 19 : which confiderably furpaflestheWeight - .
of all Stones -and other the moft folid Bodies. Nor is
there any Body in nature but a Metal, that is one Third
of the weight-of Gold. , .

The fpecific Weight of the feveral Metals, and of Gra-,
nate, Water and Air, ftands thus :

Gold ;19636 lron . 7852,
Quickfilver 14019 Tin - 7321

Lead C 11345 Granate 3978

Silver 10536 Water - 1000

Copper . '8843 - Air, 3

T

3. THE Nutrition 6f Metals feems to confil only in
the accretion of homogeneous Parts, which is not impro-
bably fuppofad to continue, while'they lie in -their na-,
tive Bed. Many fuppofe, they have lain there, ever
fince the Flood, if not ever fince the Creation. Whe-.
ther they have or not, they feem to grow, as lang
as they remain therein. And after thefc Beds have been
empticd by Miners, in a time they recruit again. Yea,
the Earth or Ore of Aium will recruit above-ground, .
if it be expofed to the.open Air. And fo in the Forett
of Deane the beft Iron, and in the greateft Quantities is
found in the old Cinders melted over again, L

. However

)
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However it has been long difputed, Whether Me-
tals are generated, or were all originally produced at the
Creation : And whether there be any General Seed of
Metals, as fome fuppofe Antimony to be. 'This is indeed
a Foffile of a very peculiar Nature, It is a kind of un-
determined metallic Subftance, mixt with flony and
fulphureous Particles, fo that ’tis hard to reduce it to
any Clafs, It is found in Mines of all Metals, but
chiefly in Silver or Lead-mines. That in Gold-mines is
counted the beft. It has alfo its own peculiar Mines.
It lies in Clods of feveral fizes, nearly refembling Black-
lead, but isfull of fmall, fthining Threads, like Needles,
brittle as Glafs. It melts in the fire, tho’ with fome dif-
ficulty. Its ufes are very numerous. Itis a Medicine of
fovereign Ufe in many Cafes, when warily and properly
adminiftered. 1t is a common Ingredient in burning
Concaves, ferving to give the compolition a finer Tex-
tufe. Itmakes a part in Bell-metal, in order to render
the found mdre clear. It is mingled with Tin, to make
it more hard, as well asof a brighter Colour, and with
Lead, in cafting of Printer’s Letters, to render them’
more fmooth and firm. It is alfo a general help in the
;aa[llling of Metals, and efpecially, in -cafting Cannon-

s

4. THue chief Properties of Go/d are, 1. Itis the hea-
vielt, tho’ not the hardeff, of Bodies. And in every
mafs of matter heavior than Mescury, there muft be a
fhare of Gold ; there being no Body difcovered in the
Univerfe of intermediate Gravity ; ‘none whofe Gravity
is to that of Gold more than ds fourteen to nineteen.” 'z,
It is the moft dudtile and malleable of all Metals, of
which Gold-beaters and Wire-drawers give us an abun-
dant-Proof,  But this depends altogether (incomprehen-
fible as it is) on its being free from Sulphur. For mix but
one grain of Sulphur with a thoufand of Gold, and it is
malleable no longer. 3 It is‘more fixt in the Fire than
any other Metal. Lay a quantity of Gold two months
in the intenfeft Heat, and when it is taken out; there is
no fenfible Diminution of its Weight. - And yet in
the Focus of a large Burning-glafs, it volatilizes- and
evaporates. Yea, many thoufands of -Moi.iores were
wholly confumed, others half, or a quarter confumsd,

. A3 . by
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by the Flames which broke out of the Earth, during
the late’ Earthquake at Liffon. Gold may likewife
by a Glafs be fufed into a fort of Calx, and then vitrified. -
But if the fame be fufed again with Greafe, it is reflored
into Gold. 4. It is diffolvible by no Menftruum known,
but Agua Regiaand Mercury. The Bafis of Aqua Regia
is Sea-falt, the only Salt which has any effet on Go%d.
Bt this has‘its effe&t however applied, whether in a floid
or folid form. 5. ltreadily and fpontancoufly attraéts,
and abforbs Mercury. But as foon as the Mercury en-
ters it, the Gold becomes foft like Pafte. 6 It with-
ftands the violence both of Lead and Antimony. All
Metals but Gold and Silver, melted with Lead, perifh
with it and evaporaie ; and all but Gold, if melted with
Antimony. Thus melt Gold, Silver, Copper and Tin
with Antimony, and all the reft rife to the top, and are
blown off with bellows, but the Gold remaine behind.
- Hence Antimony is ufed as the Teft of Gold. :
Tre Malleablenefs or Du&tility of Gold, is beyond all
Imagination. By exat weighing and computation it
has been found, that there are Gold-leaves, which in
fome parts of them are fcarce the 360500th part of an inch
thick, And yet this is a notable thicknefs in comparifon
of that of the Gold fpun on Silkin Gold-thread. It has
been proved, that the Breadth of thefe Gold-Plates is
only the g6th Part of an inch, and their thicknefs, the
the 3072d: -So that an ounce of Gold is here extended
to a Surface of 1190 fquare feet. ’
How thin muft it be when thus extended! Infome
Parts, it has been computed, its thicknefs is only the
315000th Part of an inch! And yet withthis amazing
‘Thinnefs, it is fill a perfect Cover for the Silver:
Nor can the beft Eye, or even the beft Microfcope dif-
cern the leat Chafm or Difcontinuity. Nay, therzis
not an Aperture to admit Alcohol of Wine, one of
the fubtleft Fluids in nature: No, nor Light itfelf,
So clofely connetted are the Particles, notwithftand-
ing their inconceivable Thinnefs. . .
Silver approaches neareft to Gold, both in Weight,
in Dudility, and in refifing Fire. Copper comes
mext to Silver in thefe Properties. Brafiis an arti.l;
: . ci
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tial Metal, compofed of Copper fufed with Lapis
Calaminaris. Jron is lefs duétile than any of thefe
and contains more Drofs. * It likewile eafily rufts,
whereas Silver feldom rufts, and Gold feldom either
rufts or cankers. s refembles » Lead, but is con-
fiderably harder, and not near fo heavy. Indeed it
feems to be a fort of imperfe&t Metal, generated of
two different Seeds, that of Silver, and that of Lead,
which makes it a kind of Compound of both. And
it is fometimes found in Silver Mines, fometimes in
Lead-mines, tho’ it has alfo Mines of its own. Itis
the lighteft of all Metals, very little du&ile or elaftic,
but the moft fufible of all. It is fearce diffblvible
with Acids, but eafilf mixes with other Metals.

5. Ir Iron in melting be carefully purged from its
Drofs, drawn into Plates, and plunged red-hot into
cold Water, it grows harder, and is termed Sreel.
But it is confiderably foftened again, if it is put into
‘the Fire, and afterward left to cool gradually in the
Air. - 6. Quickfilver

3 Tux Arbor Martis is a Germination of Iron, refembling a na-
tural Plant, ‘The Manner of its Difcovery was this. One poured
©il of Tartar on Iron Filings, diffolved in Spirit of Nitre in a Glafe,
Prefently the Liquor fwelled much, tho® with little Fermentation,
and was no fooner at reft, than there arofe a fort of Branches adher-
ing to the Glafs, which increafed *till they covered itall over. And
thefe Branches were fo perfed, that one might even difcover akind
of Leaves and Flowers thereon. The Experiment bhas fince been
frequently repeated, and with the fame Succefs. o

Tue Spirit of Vitrigl, being mixt with Iron, after foermenting,
produces a green Vitriol like the Natural one. But if for Spirit of

itriol, you ufe Oil of Vitriol, which is the moft acid Part of that
Miaeral, there happens immediately a fmall fermentation, which is
quickly over. ‘That fermentation begins aguin in a fow days, under
the form of a white Smoke, which rifes to the Surface, and the
whole mafs of Iron turns into & very white pap which fmelly like
common Sulphur. When the fermentation is aver, the Iron, in-
ftead of turning into greén Vitriol, becomes on a fudden white Vi-
triok. Meantime there is bn its furface a black Duft, which it has
thrown up. It feems, this would have made it green. For if white
Vitriol be mingled with this Duft, it acquires a green Colour,

b Wbite Lead is thin Plates of Lead diffolved in Vinegar.

Red Lead is common Lead calcined. .

Black Lead (very improperly fo called) is only a talky kind of

mhc . . . *
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6. Quickfilver differs from all Metals, in that it is
naturally iquid. Its Properties are 1. It is the hea-
vieft of all Bodies, but Gold. 2. It isthe moft fluid of
all. The Particles even of Water, do not divide fo
eafily as thofe of Quickfilver : they have hardly any
Cohefion. 3. Of all Bodies it is divifible into” the
minuteft Parts. Being on the fire, it refolves into
an almoft invifible Vapour. But let it be divided
ever fo much, it fill retains its Nature. For the
Vapours of diftilled Quickfilver, received in Water or
on moift Leather, become pure Quickfilver. And if
it be mixt with Lead or other Bodies, in order to be
fixt, it is eafily by fire feparated from them-again, and
reduced to its antient form. 4. Itis extremely vola-
tile, being convertible into a Fume, even in a Sand-
heat. 5. Of all Fluids it is in equal Circumftances the
coldeft and the hottef. This depends on its Weight ;
for the Heat and Cold of all Bodies, is (czteris pari-
bus) as their Weight. 6. It is diffolvible by almoft all
Acids, but Vinegar. And hereby we difcover, if it
be fophifticated withLead. Rubitin aMortar withVine.

ar. Ifit be mixt with Lead, it grows fweetith ; if with
Copper, it turns greenith or bluith. If there be no
Adulteration, the Quickfilver and Vinegar will both .
remain as before. 7. Itis the moft fimple of all Bo-
dies, but Gold. 8 It has no Acidity at all, nor
does it cosrode any Body.

Bur it may be obferved of Metals in genera!, there
is great Uncertainty and Inconftancy in the Metallic
and Mineral Kingdoms, both as to Colour, Figure
and Situation, A Marcafite, for inftance, may have
the Colour of Gold and Silver, and yet afford noth-
ing but a little Vitriol and Sulphur : While what is
only a Pebble in appearance, may contain real Gold.

IT is common alfo to find the fame Metal fhot into
many difterent Forms, as well ‘as to find different .
kinds of Metal of the fame Form. There is the fame
Uncertainty as to their Place.. Sometimes they are
found in the perpendicular Fiffures of the Strata,
fometimes interfperfed in the Subftance of them ; and
the fame Metals in Strata of very different Natures.
They are likewife frequently intzrmixt with each

other;

N
’



( 9 )

other ; fo that we feldom find any of them pure and
fimple, but Copper and Iron, Gold and COI:F"’ sil-
ver and Lead, Tin and Lead, in one Mafs : Yea,
- fometimes all fix together. ' C
WaaT diftinguilhes them from all other Bodies,
as well as from each other, is their Heavinefs: Each
Metal having its peculiar Weight, which no Art can
imitate.
BuT who tan reckon the various Ways, wherein
“Metals are ufefal to Mankind ? Without thefe we
could have nothing of Culture or Civility : No Til-
lage, or Agriculture ; no reaping or mowing, fo’
plowing or diggig%, no pruning or grafd{xf,‘ no Me-’
chanic Arts or Trades, no Veflels or Utenfils of
Houfhold-ftuff, no convenient Houfes or Edifices, no
Shipping ot Navigation. What a barbarous and for-'
did Ei!'e, we muft neceffarily have lived, the Iadians
in the Northern Parts of Amevica, are a clear Demon-
firation. o ’

Anp it is remarkable, that thofe which are of
moft neceflary ufe, as Iron and Lead, are the moft’
plentiful, Thofe which may beiter be fpared, are
more rare. And by this very circumflance they are’

_ qualified, to be made the common meafure and Stand-’
ard of the Value of other Commodities, and fo férve®
for Money; to which ufe they have been employed by
all civil Nations in all Ages. -

Avrr Metals are liable to Ruf. Gold itlelf rufts, if
expofed to the Fumes of Sea-falt. - The great Inftru-
ment in producing Ruft is Water: Air, only by the’
Water it contains. Hence in dry Air Metals do not
raft : Neither if they are well oiled : Water not be-
ing able to penetrate Oil. ‘Ratt is only, the Metal
under another Form : Accordingly Ruft of Copper
may be-turned into Copper again. Iron if rot pre-’
ferved from the Air by Paint, willin time tarn wholly
into Ruft. .

7. 'To the Second Clafs of Foffils belong thofe’
which are reduced by Fire to a Calx. Suchare'r..
Salts, all Fofiils which {whether they have a falt tafte
or no) are foluble in Watcr. Common Salt is heavier

» thah Water, and if quite pure, melts when left in the

. . open
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open Air. If the Water it is diffolved in be boiled
and evaporated, it remains in the bottom of the Vef-
fel. It is well known to preferve Fleth from Putre-
faction, and to be very difficultly diffolved by Fire.
Probably it is compofed of pointed Particles, which
fix in the pores of Flefh, and by reafon of their Fi-
ure are eafily, divided by Water, tho’ not by Fire.
t ever comes purer out of the Fire. Yet it will fufe
in a very intenfe Hear. .
Avv Salt diffolves by Moifture : bat itonly diffolves.
a certain Quantity. Yet when ft is impregnated with.
any Salt, as much as it can bear, it will ftill diffolve
a confiderable Quantity of another kind of Salt. It
feems, the Particles of this, being of different Figures,.
infinuate into the remaining Vacuities. Thus when
a Cup of Water will diffolve no mere Common Salt,.
Alum will diffolve in it. And when it will diffolve:
no more Alum, Saltpetre will diffolve, and after that,,
Sal Ammoniac.
) Tue moft remarkable Salt-mines in the World, are
in the village #3llifca, five Leagues from Cracow in
Poland. 'They  were firft difcovered above 500 years
ago, in the year 1251. Their Depth and Capacity are
furprizing. They contain a kind of fubterranean Re-
ublic, which has its Laws, 'Polity, Carriages, and
gublic Roads, for the Horfes which are kept there,
to draw the Salt to the mouth of the Quarry. Thefe
Horfes after once they are down, never fee the Light.
of the Day again. But the men take frequent Occa.
fions, of Leathing the upper Air. When a Stranger
comes to the bottom of this Abyfs, where fo many.
People are interred alive, and where fo many were
-born, and have never ftirred out, he is furprized with
_a long feries of lofty Vaults, fuftained by huge Pillars,.
which being all Rock-Salt, appear by the Light of
Flambeaux that are continually burning, as fo many
Chryftals, or precious Stones of various Colours.

8. To this Clafs, Secondly,. belong Stomes, which are
hard, rigid, void of Tafte, reducible to Doft by the
Hammer, and into a Calx by Fire. It is probable, that
Stones, like Salts and moft Foffils, are generated from a

: Fluid,
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Fluid, which gradually hardens into Stone, by the Eva- *
- poration of its finer Parts. -

MR. Tourncfort obferved, That in the famous Laby-
sinth of Crete, feveral Perfons had engraved their Names
in the living Rock, of which its Walls are formed : And
that the Letters {o engraven, inftead of being hollow, as
they were at firft, flood out from the Surface of the Rock.
This can no otherwife bs accounted for, than by fup~
pofing the Cavities of the Letters filled infenfibly, with
Matter iffuing from the Subflance of the Rock, ‘even in
more abundance than was needful to fill thofe Cavities;
Thus is the Wound of a Knife healed up, much as the
Frature of a Bone is canfolidated, by 'a Callus formed
of the extravafated nutritious Juice, which rifes above
the Surface of the Bone. Such Callus’s have been ob-
ferved to- be formed on other Stones, which were re-
aunited after they had been accidentally broken. Hence
itiis_manifeft, That Stones grow in the Quarries, and
confequently are fed; and that the fame fuice, which
nourithes them ferves, to rejoin their Parts when broken,
There is then no room to doubt, that they are organized,
and draw their nutritious Juice from the Earth, which is
firft filtrated and prepared in the Surface of the Stone,
and thenee conveyed to all the other Parts. ’

" DoustLess the Juice which filled the Cavities of
thofe Letters was-brought thither from the root of the
Rock, which grew as Corals do (the’ they are juft as
hard in the Sea, as out of it) or Sea-Muthrooms, ‘which
every one allows to grow : And yet they are.true Stones.

InpzeD there are fome Species of Stones, whofe Ge-
neration can no otherwife be accounted for, than by fup-
pofing, them to_come from a kind of Seeds, which con- -
tain ‘its origanized Parts in Miniatare. But many forts
of Stones were once fluid; witnefs the various ign
Bodies found therein.

TaAT even Pebble Stones grow, may be proved to a
demonftration, by an eafy Experiment. ~ Weigh a Quan-
tity of Pebbles and bury them in- the Earth, After a
time dig them up. And on weighing them again, you
will find -they ‘have gained a very confiderable Addition.

Many Waters are generally fuppofed to turn other
Bodies into Stone, This is afcribed to the Lake Logh-

mond
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mond in Scotland, and Lough Neagh in Ireland. But it
is a miftake, There is notin re:fity any fuch Tranfmu-
tation in thofé Bodies. Only the flony Particles floatin,
in the Water, lodge in the Pores, or on the Surface o
them.” Patrefattions therefore are nothing more than
Incruftations of ftony Particles, which fursound and partly
infinuate into the Bodies immerfed.
" g. Fzom Stone burot to Dutk arifes Lime, which has
this remarkable Property, that if Cald Water be poured
"apon it, it prefently heats and boils up. In order to ac-
coant for this, fome have fuppefed, that fome fubtle
Matter is lodged in the Pares of the Lime (perbaps many
of thofe Particles of Fire, whereby the Stone was reduced
to Daft) which whep the Water infinuates into thofe
Pores, occafions the fame kind of Ebullition, as if it
was poured om any other burning Subftance.

10. Moft precious Stones are tranfparent and ftrike the
eye with vivid and various Coloars. . Probably they
were once fluid Bodies, which wbile in that State were
mixt with Metallic or Mineral Juices. Their Tranfpa-
rency likewife makes this probable, and fo does their
outward Configyration. For many Bodjes hardening in-
to Solids, fhoot into Chryftals, < juft as is'obferved of ev:il
. C Y

¢ Dr. Boerbaave takes Chryflal to be the Bafis of all precious
Stones, which affume this or that Colour, from the Metallic or Mi-
nerak Steeams mixt with the primitive Chryflalline Matter. But:
how is Chayftal itfalf formed? An Iralian Writes gives a particular
account of thise In the ¥al Sabbia (fays he} I obferved fome Parts,
of a Meadow bare of all Herbs. Here, and nowhere elfe thereaboyts,
the Chryftals are generated. And whenever there is 2 ferenc and
dewy Sky, if alt the ChryRals that can be found over night, me
taken agay, athere will be found in the fame place in the Mosning,.
Having obferved, there is no Sign of any Mineral Stream near, I con~
clude, they are produced by Steams of Nitre. Thefe may at the'
fame time hinder Vegetation in thofe places, and cpagulate the
Dew that falis thereon. As Nitre is theNatural Coagulum of Water,’
{p it ever retaips its fexangular Figuse. The largeft Chryfialy
known were found in the Mouatgine of Grisfule, between vafk
Strata of Stones. The biggeft of them was near three feet in
length, and little lefs in Circumference. K weighed two hundred
dnd fity Pounds; others weighed lefs and: lefs, to thofe of ten
pounds, which were the fmallofs there, They were of the fams
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ral kinds of precious Stones. And to this their inward
Stru&ture anfwers. For in many we may obferve the
thin plates or coats one over the other, juft as we fee in
thofe Mineral Subftances, which wereonce fluid. Their
Colours might be owing to fome Mineral Juice or Exha-
lation, which tin&ured them before their Pores were fully
clofed. This is the more probable, becaufe many Gems
lofe their Colour, if they lie long in the Fire: And be-
caufe generally coloured Gems are found over Metallic
or Mineral Veins. )

A very peculiar kind of precious Stone, is what is
termed a Turguois. It is of the opake kind, and of a
beautiful blue colour. And yet it has lately been made
very probable, that thefe thining ftones are originally no "
other than the Bones of Animals. In the French Mines
they are frequently found in the figure of Teeth, Bones
of the Legs, &c. And Turquoifes half formed are com-
pofed of Laminz, like thofe of Bones, between which a
petrifying Juice infinvating, binds them clofe together.

- And the more imperfe&t the Stones are, the more diftin-
guifhable are the different Directions, of the Fibres and
their Laminz, and the nearer Refemblance they bear to
fraGured Bones. ’

11. TuE Loadfsne is found in Iron-mines, and refem-
bles Iron both in Weight and Colour. Its moft remark-
able Properties are, Turning to the Poles, and attra&ting
Jron. Asto the former, when it moves without Hin-
drance, it conflantly turns one End to the North, the
other to the South: only declining a little to the Eaft or
Weft. If two Loadftones are brought within a certain

Vou. II. B . Diltance

Figure; Sexangular Columns, terminated by -Sexangular Pyramids-
at one end, and at the other fixt to the Rock. They were in gene-
ral perfe@tly clear throughout, but in fome the Bafe was foul, in
others the Point, ~ o

IFr a Solution of Alum is permitted to chryflalize quietly, it fhoots
into planes of eight, fix, four and three fides. But befide this, its
Particles when excited to aftionby a certain degree of Heat, ar-
range themfelves into regular and delightful ftar-like figures of dif-
ferent Sizes. Many of thefc have long ftreaming Thails, and refem-
ble Comets. Others fhoot into an infinite number of parallel Lines,
beautiful beyond defcription. Thefe-Configurations are no iefs con-
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Diftance of each other, that part of one which is toward
the North Pole of the Earth, recedes from that Part of the
other which refpeéts the fame Pole. Butit accedes to it,
if thie fouthern Pole of the one, be turned toward the
fouth Pole of the other. The Needle touched with the
Loadftone, when on this fide the Equino&tial Line, has
its North-point bending downward, on the other fide, its
South-point: Under the Line, it turns any way, and is
of no ufe.

As to its Attraltive Power, it not only fuftains ano~
ther Loadftone, {provided the North Pole of the one be
oppofed to the South Pole of the other) but Iron alfo.
Likewife if Steel-duft be laid upon a Loadftone, it will
fo difpofe itfelf, as to direct its Particles ftrait to the
Poles, whence they will be moved round by little and
little, *till they are parallel to the Axis of the Loadftone,

It communicates its virtue to Iron, and if it be armed

(that is, fixt in) Iron, its force is greatly increafed. It
lofes its force either by Fire, or by letting two Load-
ftones lic together, with the North-Pole of one oppofed
to the North, or the South-Pole of one to the South of
the other. Thefe plain Phoenomena of the Loadftone we
know : The Caufe of them we know not.

Frowm late Obfervations it appears, that the Load-
ftone is a true Iron Ore, and is {fometimes found in very
large pieces, half Loadftone; half common Ore. In
every one 1. There are two Poles, one pointing North,
the other South. And if it be divided into ever fo many
pieces, the two Poles will be found in each Piece, z. If
two Loadftones be fpherical, one will conform itfelf to
the other, as either would do to the Earth, and will then
approach each other: whereas in the contrary Pofition,

they .

ftant in their forms, than the Chryftals on which they grow. And
- they are equally tranfparent, but theFigures produced are fo extremely
different, that every confiderate Obferver muft judge them to be
owing to fome very different Property in nature. But what Property ?

Who can determine? Indeed how little do we know of the moft

common things? The very Elements that furround us, the Fire,
the Water, the Air we breathe, the Earth we tread upon, have
many Properties beyond our Senfes to reach, or our Underftanding
to comprehend,
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they recede from each other. 3. Iron receives virtue,

either by touching, or by being brought near the Stone :
And that varioufly, according to the varioas Parts of it

“which it touches. 4. The longer the Iron touches the
Stone, the longer it retains the Virtue. 5. Steel receives

this Virtue better than Iron. 6. In thefe Parts the South

- Pole ofa Loadftone lifts more Iron than the North Pole.
7. A Plate of Iren interpofed himders the Operation of

the Loadftone ; but no ether Body, ne not Glafs itfelfi

8. A touched Wire, if bent round in a ring, quite lofes

its Virtue. But tho’ bending thus, deftroys its Virtue

by day, it will not deftroy it in the Evening. Where is

the Philo{opher in the world, who can account for this ?

9. Loadftones without any known caufe, a& fometimes

at a2 greater diftance than other times. That of the

Royal Society will keep a Key. fufpended to another,

fometimes at the height of Ten feet, fometimes not

above Four. As firange it s, that the Variation of the.

" Needle is different at different times of the Day. 1o, If
a touched Wire be fplit, the Poles are fometimes changed

(as in a fplit Loadftone). And yet fometimes one half

retains the fame Poles, and the other half has them

changed. 11. Touch a Wire from end to end with the

fame Pole of the Loadftone, and the End firft touched

turns contrary to the Pole that touched it. But touch it

again from end to end with the other Pole of the Stone;

and it will turn juft. the contrary way. 12. Toucha

Wire in the middle with one Pole of the Stone, and the

Pole of the Wire will be in that place: the two Fnds

will be the other Pole. 13. The Poles of a fmall Load-

ftone may prefently be changed, by applying them to

the oppofite Poles of a large one. 14. Iron Bars which

ftand lomg in an ereét Pofition, grow permanently mag-

netical ; the lower End of them being the North Pole,

and the upper the South Pole. 15. The fame effe fol-

lows, if you only hold them perpendicularly : But if you

invert them, the Poles will thift their places. 16. Fire,

which deprives a Loadftone of its attrattive virtue, foon

gives Verticity to a Bar of Iron, if it be heated red hot,
and then cooled in an ere&t Potture, or direétly North
and South. 17. A piece of Englip Oker, thus heated
B2 . and
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and cooled, acquires the fame Verticity. 18. The Ver-
ticity thus’ acquired by a Bar of Irom, is deftroyed by
two or three {fmart Blows on the middle of it. 1g. Ei-
ther a piece of Iron or a Loadftone being laid on a” cork
that fwims freely in the Water, which ever of the two is
held in the hand, the other will be drawn to it. This
proves that the Iron attra&s the Stone, juft as much as it
is attralted by it. 20. Draw a Knife leifurely from the
handle to the point over one of the Poles of a Loadftone,
and it acquires a ftrong, magnetic Virtue. But this is -
immediately loft, if you draw it over the fame Pole, from
the Point te the Handle. Laftly, A Loadftone aéts with
. as great force in vacuo, as in the open Air.
Tue chief Laws of Magnetifm are thefe, 1. The
Loadftone has both an Attra&tive and a Direétive Power :
. Iron touched by it has only the former : 2. Iron feems to
confift almoft wholly of attralive Particles, Loadftenes
_ of attraftive and directive together, probably mixt with
heterogeneous matter, as not having been purged by
Fire, like Iron. And hence ¥ron, when touched, will
lift up a much greater Weight than the Loadftone that
touched it. 3. The attraitive Power of armed Load-
flones, is ¢ateris paribus, as their Surfaces. 4. Both
Poles of the Loadftone equally attradt the Needle *il! it
is touched. Then it is that one Pole begins to atératt one
End and repel the other. But even the repelling Pole
will attra& vpon Conta&, or at a very fmall Diftance.
. Berore clofing this Article, it may be proper to ob-
ferve, firlt, The peculiar Qualities wherewith fome other
Stones are endued, and Secondly, The emarkably Ufes
they are of to us. As to the foymer, we may obferve
1. The Coleur. 'The Carbuncle anﬁuév fhine with Red,
the Sapphire with blue, the Emerald with green, the Topaz
with a yellow or Gold-colour; the Ametbyf, is as it were
tinGured with Wine, the Opal varies its Colour like
<hangeable Taffeta as it is varioufly expofed to the Light. -
Obferve 2. The Hardnefs, wherein fome Stones exceed
all other Bodies, the Diamond in particular, which is fo
extremely hard, that no Art is able to counterfeit it.
As to the Ufes, Some are ferviceable for Building, and
" for many forts of Veflels and Utenfils; for Pillars and
: Statues;
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Statues; for Portico’s, Conduits, Palaces, as Free foxe
and Marble: Some, to burn into Lime, fome (with the
mixture of Kelp) to make Glafs, as common Flintss
Some to cover Houfes, as Slate; fome for marking, as
Chalk, which ferves alfo to manure Land, and for Me-
dicinal Ules: Some to make Veflels which will endure
the Fire. I might add the Warming-Stone digged in
Cornwall: which being once well heated at the Fire,
retains its Heat for a confiderable time. .

12. OF the Third Clafs are Inflammable Foflils, th
chief of which are Sulpbur and Bitumen. Both are highly
inflammable : But the Subidance of Bitumen is more fat
and tenacious; whereas Sulphur may ealfily be broken,
and reduced to a fine Powder.

Tug Bitumen of the Lasins was by the Greeks called
Ajphalios. It is a black, folid, briutle Subdance,. re-
fembling Pitch. It is cbiefly found {wimming on the
Dead Sea, where antiently flood Sodoms and Gomorrab.
Itis catt up from time to time from the bottom to the
Surface, where it gradually condenfes by the heat of the
Sun. It buins as violently as Naphtha; but is of a
firmer confiftence. ) .

Afpbalios is alfo a kind of bituminous Stone, found
mear the andent Babyln, and lately in the Province of
Neufehatel, which properly mixt makes an excellent
Cement, incorruptible either by Air or Water. With
this, it is fuppofed, the Walls of Badyln were built,

Fet feems to be formed in the Earth of a bituminous
Juice. Itis a light, fmooth, pitchy Stonc. Itis fiflile -
.and works like Amber: the beft in the world is faid to
be found in Yardfire. 1t readily catches fire, flathes and
yields a bituminous Smell. Nearl refen;bling this is
the Channel-Coal, found in feveral Parts of Lancafbire,
which burns with an even, fleddy flame, like 'a Candle
or Torch. S

Bur the moft extraordinary of all Foffils is the
Afefios. It fcems to be a {pecies of Alabafter, and muy
be drawn into fine filky threads, of a greyilh or filves
colour. It is inciffoleblg in Water, and remains uncon-
fumed cven in the Flame of a Furnace. A large Burn-
ing-glats_ind¢ed will reduce it to Glafs Globules; but
B3 . commoJ
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- common Fire only whitens it. Its threads are from One-
to Ten Inches long, which may be wrought into a kind

of Cloth. This the Antients efteemed as precious as

Pearls. They ufed it chiefly in making Shrouds, for

Emperors or Kings, to preferve their Athes diftin&

from that of the Funeral Pile. And the Princes of Tarsary-
at this day apply it to the fame ufe. The Wicks for

their perpetual Lamps were likewife made of it. A.
Handkerchief of this was long fince prefented to the:
Royal Society. It was twice thrown into a ftrong Fire;.
before feveral Gentlemen. But in the two Experiments-
it loft above two Drams of its weight. And what was

very remarkable, when it was red-hot, it did not bu

a piece of white Paper, on which it was laid: .

Bur there is a kind of 4f8¢ffos, wholly different from-
that known to the Antients. It is found, fo far as we-
yet know, only in the County of dberdeen in Scotland.
In the neighbourhood of Achintore, on the fide of an.
Hill, in a fomewhat boggy Soil, about the Edges of a
fmall Brook, there is a Space ten or twelve yards fquare,.
in which elegant pieces of Foflile Wood petrified lie ve
thick. Near this Place, if the Ground be dug into wix.
a Knife, there is found a fort of fibrous matter, lying a.
lictle below the furface of the Ground, among the Roots
of the Grafs. 'This the Knife will not cut; and on exa-
mination it proves to be a true Afbeflos. It lies in loofe
Threads, very foft and flexible, and is not injured by.
the Fire. ' :

YET it is fometimes collefted into Pareels, and feems
to form. a compac Body. When this however is more:
nearly examined, it appears not to be a real Lump, but.
a congeries refembling a Pledgit of -prefied Lint, and be-
ing put into water, it feparates into its natural loofe-
Threads. . )

Bura ftranger Difcovery flill has been lately made.
‘The Proprietor of a Forge, upon taking down his Fur-.
naces to repair them, found at the bottom a great Quan-
tity of a Subftance, which upon repeated trial, effetually
anfwered all the ufes of the Afbeftos. It was equally
well manofattured either into Linen or Paper, and:
equally well endured the Fire, Upon profecuting the

Eaquiry,
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Enquiry, it appeared to Him, That both the native Afbef:
tos (at leaft one Species of it) and this obtained fram.
the Forge, were nothing more, than what he terms
calcined Irom, deprived, whether by Nature or by-Art;.
of its inflammable Part: And that by uniting the inflam-
mable Part either with this, or the foflil Afbeftos, it may .
at any time be reftored,. to its primitive State of Iron:

Byt it is certain, there is Afbeftos which has no rela-
tion to Iron. Both in- Norway and Siberia,. there are:

trifying Waters which pervade thre Pores of Waod
gyeing therein, fill it with ftony Particles; and- when by
a-cauftic, corrofive Power, derived from Lime, they have-
deftroyed the Wood, a proper Atbeftos remains, in.the
form of the Vegetable wEich is now 8o more.
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Part the Fourth.,

Of Farth, Water, Fire,
Air and Meteors.

CHAP L

Of Earth and Water.
1. Of the Formation of the || §. The Origin of Fountains :
Earth: 6. Of the Sea :
2. Of Mountains: 7. OF the Bajon of the Sea s
3. The Properties of Water : || 8. gg Tides :

oF

" 4 Of Le: 9. Of Currents in the Sea.
1. HE Earth or Terraqueous Globe is a Cange-
" ries of many different Bodies. It contains

Sand, Clay, various Sorts of Earth, Stones, Salis of
various kinds, Sulphur, Bitumen, Metals, Minerals,
and other Fofiils almoft innumerable. Upon the Earth
are the Waters, and on or near its Surface, Animals
and Vegetables of all kinds. But how was this whole
Mafs formed into Mountains, Valleys, Seas, iI]{ivers,
" Ilands?
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Iflands ? Des Cartes advances oneé Hypothefis, Dr.
Burnet another, Mr. Hutchinfon a Third. And each
‘World-builder advances plaufible Reafons for his own
Hypothefis. But none of thofe Reafons are demon-
ftrative : higher than Probability they cannot go.

" Tuar the Earth it round, manifeftly appears frony
the Eclipfes of the Moaon, in all which the Shadow ap--
ears circular, which way foever it be projected. The

atural Caufe of its Roundnefs, is the great Principle
of Attra&tion, which the Creator has ftamped on all
the Matter of the Univerfe, whereby all Bodies and
all the Parts of Bodies continually attract each other.’
By this means, as all the Parts of Bodies tend natural-
ly to their Center, fo they take a globous Figure,
unlefs fome other more prevalent (g.aufe interpofe.
* Hence Drops of Quickfilver put on a Spherical form
the Parts I{)rongly attraling each other. Drops of
‘Water have the fame form, when falling in the Air,
but are only half round, when they lie on a hard Body,
becaufe their Gravity overpowers their Attradtion.
Yet the Earth is not exattly round, but fwells out
toward the Equator, and is flatter toward the Poles,
which is fuppofed "to be occafioned by the Diurnal
Rotation of the Farth on its Axis. By this means, the
v a’leater Diameter exceeds the lefs, about 34 Miles.
hat the Earth lofes of its Sphericity by Mountains
and Vales is nothing confiderable: The higheft Emi-
nence being fcarce equivalent to the fmalleft protuber-
ance on the Surface of an Orange. The Diameter of
the Earth is fuppofed to be 7967 Miles. .
* I~ the terraqueous Globe are 1. The External
Part from which Vegetables grow and Animals are
nourithed: 2. The Middle Part, which is pofleft by
Foffils, and extends farther than human Labour can
penetrate : 3. The Internal, which’ fome fuppofe to
be a great Loadftone; fome a large Mafs of Fire;
fome a Colle®ion of Waters; and others,. an hollow
Space -inhabited by Animals, which have their Sun,
Moon and all other Conveniencies, peculiar to them-
felves, I
- N

.
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In the External Part we meet with various Srrata,
which were doubtl=fs formed by the General Delvge.
All earthly Bodies were then diffolved, and mixt with
the Waters in one common Mafs. ‘Afterward they
funk, nearly according to the Laws of ‘Gravity, the
heavieft firlt, and the lighter in their order. So were
thefe Strata formed, which hardening by Degrees,
have continued ever fince. It is probable, thefe lay
more regularly at firft, but have been much Changed,
in procefs of Time, and their Order difturbed by
Earthquakes, Vulcano’s and divers other Caufes.

THEe Earth is nearer the Sun at Chrifimas than at
Midfummer, as appeass both from the Sun’s Apparent
Diameter being greater in December than in June,
and from its Motion being then fwifter. Hence it is
that there are about Eight Days more in the Summer
half Year from March to September, than in the
Winter Half Year from September to March. -

THAT the Earth moves round its own Axis, nog
the Sun and Stars round the Earth, may appear from
this fingle Confideration. All the Placets revolve in
more or lefs Time, as their Orhits are greater or lefs.
If then they moved round the Earth, they-muft revolve
in unequal times, according to their Orbits ; not all
in the fame time, in four and twenty Hours, as they
feem to do. Therefore they do not move round the
Earth, but the Earth, as the reft, round its own Axis,

TuaT it moves alfo round the Sun, appears thus.
All Bodies, which turn round each other, muft gravi-
tate toward each other : Confequently if the Sun gra--
vitates to the Earth, fo muft the Earth to the Sun.
Again, it js demonftrable, that when two Bodies gra-
vitate to each other, without approachiag each other
in right Lines, they both turn round their common
Center of Gravity. But the Earth being no more
than a Point to the Sun, the Common Center of thefe
two Bodies, will be within the Body of the Sun itfelf,
and not far from the Center of it. . The Earth there-
fore turns round a point which is in the Sun : Confe-
quently round the Sun. Indeed to fuppofe the
Earth at reft, deftroysall the Order and Harmony ;:f

the
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the Univerfe, annulls its Laws, and fets every Part at
variance with the others, It renders the Motions of
the Planerts utterly inexplicable, which are otherwife
plain and fimple.

Nox is the Motion of the Earth, whatever is vul-

arly fuppofed, contrary to any Part of the Scriptare.

o otlrer Ideas are to be affixt to the words of Scrip- .
ture, than fuch as occur to one who looks at the thing
fpoken of. By the Sun’s Rifing therefore when men-
tioned in Scripture, we are to underftand ro more,
than the Sun’s appearing again in the Horizon, after
he had been hid below it: And by his Serting, his-
ceafing to appear. And when the Sun and Moon are
faid to {Iand i, it means only, that they did not
change their Situation in refpe@ of the Earth : that
the Sun ftill appeared’ juft swer Gibeon, and the Moon
over the Vally of Ajalon. If it be faid, “ But
David fpeaks of the Sun running its courfe,” we may an-
fwer over and above, the Word here ufed does not
mean the Oré or Body of the Sun, but always his
Rays or Beams. R

2. One of the moft confiderable Parts of the Earth
is the Mountains, There is a remarkable Irregulatity
in their Figure, and (fo far as we cdh judge) an entire
Negleé of Order in their Siiuation. The far greater
Part of them are hollow, and contain Beds of Stone,
Metals or Minerals. And doubtlefs fuch they were
from' the Creation, altho’ perhaps not fo high, fteep
or rugged. ’

For thefe vaft Mafles are not, as fome have Sup-
pofed, mere Incumbrances of the Creation ; rude and
ufelefs Excrefcences of the Globe ; but anfwer many'
excellent Purpofes. They are contrived and ordered
by the Wife Creator, for this grand Ufe in particular,
to difperfe the moft neceffary Provifion of Water, to
all Parts of the Earth : without which neither Animals
could live, Plants grow, nor perhaps Foffils receive
any Increafe. For was the Surface of the Earth even
and level, there could be no Defcent for the Waters,
but inftead of gliding along thofe gentle Declivities,

quite
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quite down to the Sea, they would drown large Traéts
of Land, and then fagnate and putrefy.

InpEED without Hills, as there could be no Rivers,
fo neither could there be any Springs, which we con-
tinually find in or near high Grounds, very rarely on
Spacious Plains. When we do find any there, 1t is
generally at great and inconvenient Depths. And
even thefe are probably owing to Hills, either near,
or at fome diftance : As we may gather from the im-
petuous manner wherein thefe fubterraneous Waters
break out, when Wells are dug in the Lower Auftria,
or in feveral parts of Iraly. And if there are
fome Iflands, which feem void of Mountains, and
neverthelefs are well watered, in reality the whole
Mafs of Land, is no other than One Mountain, def-
cending gently and imperceptibly down, from the
Midland Parts to the Sea. :

ConsIDERING this, there are two or three A&s of
Divire Providence, which are highly obfervable.
One is, that all Countries throughout the World,
thould enjoy the- great Benefit, of Mountains placed
here and there, at due and proper Diftances. Ac-
cording to the natural Courfe of things, when the
Earth and Waters were feparated, and ordered to their
refpe&tive Places, the Earth would have been of one
even Surface. The feveral component Parts thereof
muft have fubfided according to their fpecific Gravities,
and at laft have formed a large, even, fpherical Sur-"
face, every where equidiftant from the Center of the
~ Globe. But that inftead of this. Form, it fhould jet

out every where into Hills and Dales, is a manifeft

Sign of the efpecial Providence of a wife Creator.
Another Sign. of this is, that throughout the whole

Earth, the Parts fartheft from the Sea are the higheft :
An admirable Contrivance both for fupplying all pla-
ces with Water, and for carrying off the Superfluity of

it.
difpofed to be drier than the low Grounds, fo Nature

has provided for them, a more plentifel fupply of

Moifture, unlefs for that very fmall Part of them which
afcend- .

Axp as the Mountains themfelves are naturally f

|
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afcend above the Clouds and Vapours, For befide the
Fountains which water them continually, they have
- more Rains and Dews than the Valleys. They are
much more frequently covered by Fogs; and by ftop-
ing and comprefling the Clouds, as well as condenf-
ng them by-their greater Cold, they procure all the
Rain they want. ’ ,
¢ Bur how were the Mountains formed, after the
Flood had diffolved the terraqueousGlobe ?” Probably
thus. The fmaller [ills might eafily be aggregated
by the mere force of the Water. But the Mountains
being of a denfer Subftance, feem to have been elevat-
ed from beneath, in a convex form, by the violent
force of fubterraneous Wind, Water and Fire, heaving
them up and fcattering them abroad in fo many pro--
tuberances. And if this was done before the Sub-
ftance of the Stones became fixt and indurated, then
it is no wonder, that the external Wind likewife,
thould leave fo manifeft tokens, of its vehement Im-
petuofity, in the Extent and outward Figure of them.
This gives an eafy, natural Account, for the innume-
rable Fiffures, Chafms and Difryptions, whereby fo
many Mountains are as it were fawn afunder, either
_ acrofs or length-ways. And hence many fuch Aper-
tures in the Mountains, are filled with 3 flimy Mat-
ter, which was afterwards indurated. In fome of the
Mountains of Norway, this proje&s in a Range, about
an Ellin breadth, betwixt the other ftony Strata, thro.
the whole lc:‘gth or bulk of the Mountain, and from
the Variety of its Colours, makes a very pleafing Ap-
pearance. Of thefe Veins fome confift of Marble or
Alabafter, fome of Agate, fome of white, red or blue -
Stone, which efpecially toward the Sea, where the
Rocks are bare, form many curious variegations.
Hence likewife there remain on the Surface, many de-
tached Blocks and Fragments, fcattered not only in -
the Valleys and Creeks, but on the tops of the higheft
Mbountaing. Many of thefe are of the bulk of a com-
mon Houfe, and conﬁ:guently too ponderous, to have
been raifed to fuch an immenfe height, by the hands
or art of Men.
" Vou. 1L - C Bur
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Bur the largeft Mountains may have been formed
in the following manner. The Sea-Waters. doubtlefs
. remained fome time on the Earth: and during that
time the Surface of the Earth was the bottom of the
Sea, where every thing paffed in the fame manner aa
palies at the prefent bottom of the Sea. Neow the Sea
has always had a flux and reflux, and that meft vielent
under the BEquator, where likewife the Earth’s Motion
caufes a greater centrifugal force than any where-elfe.
Suppofe then the Earth was at firft quite roynd, yes
its diurnal Motion, with the flux and reflux of the
Sea, would have raifed by degrees the Parts near the
Equator, by amaffi ereeg}qalls, Mud and Earth,
And as this is performed daily, the Water wevuld
carry at each timea fmall quantity of Matier, which
afterward finks to the bottom, and forms thofe paralie}
Strata, which are every where found. .

Thus in fa®. On many Shores the Flux brings
a great number of things along with -it, and leaves
them there. So that while it iafenfibly covers fome
Lands, it abandons others, after adding thereto Shells,
Earth and Sand, which gradually accumulating, make
a Part of the Continent. ,

On a coaft againft which the Sea beats violently, it
carries a little Soil away at each tide. Yea, ewen
where it is bordered withk rocks, it wears them awayr
hy little and little. 'Thefe Parcicles the Waters -cany.
te a certain diftance, where they fink in the form of a
Sediment, and form the firft- Stratum, which will.
foon be covered by another, and fo with more and
more. Hence in time a Mountain will be formesd.
in the bottom of the Sea, eatirely like what we fee on-
the Land. ) .

Sucu Eminences lying in the fame Dire&ion with .
the Waves that produced them, form by degrees.
a Chain of Mountains. ¢¢ But how come Moumains.
whofe top is compofed of Rock, to have only Earth or
Sand for their Bafe, which may often be feen in the
neighbouring Plains, to a confidersble Diflance?” We .
anfwer; the Water firft tranfported the Sand that
formed the firt Layeg at the bottom of the-Sea. Am :
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werd the more firm- and weiphty Subftances were at-
tacked, and brought by the Waters ia an impalpable
Powder. And this powder of Stene formed the rocks
which now. cover thefs Fminences. '

TrEss Caufes act with more force under the Equa.
tor, as the Winds are there more uniform, amd the
Tides more violent: And accordingly the greatof
Chaia of Mountains is near the Equator. "Thoib of
Afvic avd Perw are the igheft we know, which aftex
travesfing whole Conginents, firesch to very confider
able Diftances, under the Waters of the Otean. Tha
Moantains of the Nor¢h are no move than Hillocks,
when compared to thefe. Morcover the number of
Ifles in the Northern Seas is inconfiderable, while
there is a vaf Quantity under the Torrid Zone: And
an Ifland is no more than the top of a Mountain.

Fr is then doubtlefs the Gensral flux and reflux of
the Sea, which has produced the greateft Mountains.

~ But others. we may afcribe to Currents, Winds, aed
other irregular Agitations of the Sea, which muft by
their various. Combinatiens, infinitely vary the Dirge~
tion of the Tides. They are the fmalleft of all which
owe their Rife to Barthquakes or other accidental
Caufes. .

Buv hew fhall we account for the formation of the
Ivon Mosntain, near Taberg, in Swedex ? It is fituated in
a mountainous part of the Country, covered with Sand,
near forty Leagues from the Sea. Itis an entire Mafs
of rich Iron Ore, the perpendicular Heighth whereof is
above four hundred feet, and its Circumference three
Englifb miles. Oppofite to it is a Valley, thro® which
flows a (mall River. No Ore is found beyond the foet of
it, nor on the neighbouring Plain, fo that it appears as
if the Mountain had been artificially laid on the Sand.
For it has no .reots, like other Mountains, ner does its
Subftance penetrate the ground. It has all over, many
perpendicular and borigontal fiflures, filled with pure fand:
In the inner Parts whereof Bones of Stags and other Ani-

. mals are found. (
No Hypothedis hitherto advanced te account far the
formation -of Mountains, wicl:l at all account for 5;1_;:
2 e
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The bones found therein fhew it was owing to fome ru-
inous Caufe. But what that Caunfe was, muft in all pro-
bability ever remain a Secret.

No lefs unaccountable are fome of the Mountains in
Iceland, termed by the Natives, Fokeler. From the tops
of thefe continually flow large fireams of a thick, footy,
finking Water. Thefe occafion Lakes which increafe in
bulk, and again diminifh, and change their Appearance
almoft every day. Hence Paths are feen in the Sand
made by Travellers that pafled the day before. When
followed, they lead to a large pond or lake, which
obliges them to go two or three miles round, and then
they come to the very path oppofite to that which they
were obliged to leave. But in a few days the lake is,
as it were vanified, and the interrupted Path appears
again,

' gI'r is now well known that the Snows and Rains which
fall on the Mountains of the Moon, fo called, in Afric, are
the real Source of the River Nil, which remained a Se-
cret for fo many Ages. The Cataralls of Nile, are
likewife now well known, but are probably lefs remark-
able than that of Niagara in Canada. 'The Fall of this
is about fix Leagues from Fort Aiagara. -The whole
Courfe of the River for two leagues and an half below
the Great Fall is a feries of fmaller Falls, one under an-
" other, 'The Rocks of the Great Fail crofs the River in
almott a Semicircle. Above the Fall, in the middle of
the River, ard parallel with the fides of it, is an Ilfland -
above 400 yards Jong. The lower End of this Ifland is
juft at the perpendicular Edge of the Fall. On both
fides of this Ifland runs all the water that comes from the
Lakes of Canada, which indeed ate rather Seas than
Lakes, receiving many large Rivers. When the Water
approaches the Ifland, it runs with an amazing Swiftnefs,
and before it comes to the Fall, is quite white, and in
many places, is thrown high into the Air. Looking up
the River from the Fall, you fee it is exceeding fteep,
refembling the Side of an hill.  When this vaft Body of
Water comes to the Fall, it throws itfelf down perpen-
dicular. To fee this ruth headlong down fo pradigious
a Precipice, ftrikes the Beholder in’ a manner mot to be
expreft. It
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It falls one hundred and thirty-feven feet. When the
water is come dowrn to the bottom, it leaps back to a
reat Beight in the Air: At a little difance it is white as. -
now, and boils like a chaldron. The Noife of it in
fair weather is heard fifteen Leagues, yea, many times
at Niagara. From the place where the Warer falls,
abundance of Vapoer rifes, refembling a very thick
fmoke. When it is calm this rifes high in the Air. If
you go into this vapour, in a few minutes you will be as
wet as if yoa had been under water. Ina calm Morn-
ing, you mmay fee it rifing in the Air, at the diftance of
many Leagoes. And a Perfon wnufed to ir, would be
apt to think, that all the Forefis thereabouts were on
fire.

3. A Bopy that yields eafily to the touch, and
whofe Pasts making but little refifance againft being
divided, move ameong themfelves with great Facility,
iy ufually termed a Fluid. Liguids are a fort of Flud
which afilume the Figure of the veffels they are con- -
tained in, and always keep their upper Surface in a1
Plain, parallel-to the Hornizon. Seoch are Water, Oil,
Meicury, which are ditinganilhed frem other Fluids,
By the Parallelifin of their Surface, in confequence of
their Weiglit, ahd the intefine Motion of their Parrs
all manner of ways. Thar they have fuch a Motion
plainly appears, from their diffolving hard Bodies.
Put a Piece of Copper into a Glafs of dyaa-fortis, and
there ic Aeft an effervefcence, then the Copper di-
minithes, and at laft difappears. And what firong
‘Waters are witlf regard to Metals, other Liquids are
to other Subftances. Bach of them is a diffolvent,
fiore or lefs, according to its compodent Particles.
Now it is plain ther Diffblution fuppofes Motion, and
Iy the effelt of it.  Tliere is therefore in all Liquors
an inteftine Metidn, from which this Effe@ refults.

Warsr is a tranfparent Liquid, capable of Heat and \
Cold, and of being rarefied into Vapout. Butit is
hot capable of being condenfed, by any Method yet
known it is of itlelf without Smell or Tafte, and
Liable to Putrefaction. It is hieavier by many degrees
tRan Air, and infineares where Air cannot enter.

C3 Thefle
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Thefe Properties do unqueftionably depend on the Fi-
gure and Texture of its Parts. But thefe, after our -
moft curious Refearches, it is not pofiible to know
with certainty. We can only conjeture, that they
are fmall, round, fmooth, and in perpetual Motion.
Dr. Boerbaave fays, No one ever yet faw a drop of
ure Water. It is never pure from Salts. For all
ater contains Air, and all Air contains Salts.
~ WarTEer feems to be diffufed every where, and mixt
with all Bodies. Fire itfelf is not without it. Place.
Salt of Tartar near the hotteft Fire, and it will imbibe
Water, and thereby, in a fhort time, confiderably in~
creafe in weight. So a pewter Veflel with Iee in it,
brought up from a cold Vault into the hotteft room,.
in a dry Summer-day, is immediately eovered with
little drops of Water, which is gathered from the Air,
and condenfed by the Coldnefs of the Ice.

InpEeDp the Quantity of Water which is afforded by
the dryeft Bodies is furprizing. Oil of Vitriol long:
expofed to violent Fire, to. feparate it from. all its.
Water, by only flanding a few minutes in the Air,.
will afford as much as at-firt. Hartfhorn kept forty
Years, and turned as hard and dry as any Metal, fo as
to ftrike fire with a flint, yet diftilled in a Glafs Veflel,
will yield an Eighth Part of its Quantity in Water..
Bones dried five and twenty years, and almoft as hard
as Iron, have by Ditftillation yielded half their weight
in Water. Yea, the hardeft Stones, ground and dif~
tilled, always afford a portion thereof. All Ani-
mals and Vegetables grow out of Water and Salts,,
and by Putrefaétion return to the fame. -

THe chief Properties of Water are, 1. It is, next to.
Fire, the moft penetrative of all Bodies. So.that a vefe
fel thro’ which Water cannot pafs, will eontain any
thing. Only fome Oils will pafs thro’ thofe wooden
Veflels, which contain water. Not that their particles
are more penetrative; but thofe Woods abound with
Rozin. This the Oil diflolves, and then makes its way
thro’ the Spaces left thereby. Water alfo by degrees
makes its way thro’ all Wood, and is only retainable by
GlaG and Metals, It finds its way where Air cann®t,

a
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as thro’ Leather, which Air cannot penstrate. Apgaii,.
Air may be retained in a Bladder: but Water oofes thro”..
Yea, Experiments fhew, it will pafs thro’ Pores ten times-
fmaller than Air will. By this very Quality it is- fitted:
to enter into-the Compofition of all Bodies, Animal,
Vegetable and Foflil; with this peculiar Circumftarce;.
that by a gentle Heatit is feparable from them again..
By this, joincd with its Smoothnefs, it is fit to-convey:
the natritive Matter of all Bodies. Pafling fo readily,.
it never ftops up the Pores, but leaves room for the fol-.
lowing Supplies. And yet 2. Water, which {6 eafily fe.
parates from moft Bodies, firmly coheres with fome :-
Yea, binds them together in the moft folid Maffes. So,
mixt with Afhes, it gives the utmoft Firmuefs, The
Afhes, for inftance, of an- Animal, wrought up with.
pure Water iato a Pafte, and baked with a ftrong Fire;

rows into a. Coppel, which bears the utmoft Heat of a.
Refiner’s Furnace. Itis in trath, by the glutinous Na.
ture of Water alone, that our Houfes ftand. For, take
this out of Wood,. and it becames Afhes ;. out of Tiles,.
and they become Duft.

Inpeep all the Stability and Firmnefs in the Univerfe,
are owing to. Water alone. Thus Stone would be inco-
herent Sand,.did not Water bind it together. And thus
of Water and Clay we make Earthen Veflels, of the ut-
moft Hardnefsand. Clofenefs. And thefe, -tho’ appear-
ing perfe@ly dry, yield when: diftilled an incredible-
Quantity of Water. The fame holds of Metals, Paw .
dngs or Filings of which by Diftillation yield Water-

lentifully. Yea the hardeft Stones, Sea-falt, Nitre,
Qlit'riol, are hereby fliewn to confift chiefly of Water,

Hence we learn, that the component Particles of
Water are 1. Infinitely fmall, whence their penetrative
Power, 2. Exceeding fmooth-and flippery.” Hence their
Fluidity, and eafy Separation from other Bodies. 3.
Extremely folid. - 4. Perfe@tly tranfparent: 5. Hard,.
rigid and inflexible: as appears from the abfolate Impof-
fibility of comprefling them. _

SaLTs melted in Water, do.not £ll the Veflel.in-pro-

rtion to their bulk. It follows, that there are Spaces

ween the Particles of Water, to admit thofe ofstallze
' alt..
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Salt. Hence alfo we gather, that the watry Particles
are extremely folid and inflexible, fince notwithflanding
thofe Spzces, no power can comprefs, or foree them
nearer each other. i

4. WHEN the Pasticles of Nitre that float in the Air,
wedge the Particles of Water together, they become Zce.
The Air-lodged in the Pores of the. Water, is then!

tly expanded. Hence the Witer is lighter than be-
g:: -But at the famhe time it is lefs tranfparent : Perhaps
becaofe. the Paffage of Light is hindred by the interpedal
of thofe nitrous Particles. :

It is obfervable, 1. That all Liquids, exeept Oil, di-
late in freezing and grow lighter. Nay, even after they
are thawed, they are confiderably lighter than befote s
2. That Water will not freeze in wacep+ 5. Thit Water
which has been boiled does not readily fréeze: 4. TFhat
Warer covered with Oit of Olives does not freeze read?gd
covered with Nut-ail, not at all: . That Nut-oil, Oi
of Turpentiae and Spifits of Wine will not freeze at allt
6. That frozen Water is covered with Wrinkles, fomes
times like Rays drawn’from a Center to the Circumfers

ence. : S :
Tro’ Fluids are dilated near a Temh of their Length,
Metals are fhortned by Froft. ¥ Veffels made of Metals,
however thick and .frong, be filled with Water, cloR
flopt and expofed to Froit, the Water wilt burit the Vef
fels. A ftrong Barre) of 2 Guu, thus flled and ftopr,
will rehd the whele Length. ¢ '
: T

- i -

4 D, Pt obfesves, ‘timt Rivers art always found te frettd firlk
at their bottoms. The fame is abferved By Wakesmen i the Fhamés,
who not only feel it at the bottgm with their pules; feme days be-

‘fore the Surface is froze over, but fee it rife up from the bottom, fo
as to dart up in pieces cdge-ways, half a foot, fometinit 4 foot abote
the Surface. In this Poftute it contimies a Httfe tinve, arid then
turning flat upon the water, fwims along the Streathy, "1t it feats
with other pieces, which if the Frol ¢ontinaes, ali harden into ope
*till the river is froze over. -
~ % In apart of the Thames, where there was very little Stream, I

- found the Water, (favs Dr. Hak) int a cold Morning froze one fkh
of an inch thick, under which I'faw a bed of Icc at the bottom,
Breaking away fome of the upper Ice, Itook up fome of the lower
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It has been commonly fuppofed, . that Fluids not only
dilate, but cvaporate by Cold. And this has long pafied
for an inconteftable Truth. Yet it is altogether a Miftake.
From later Experiments it undeniably appears, 1..That
Cold does not increafe but leflen the Evaporation of

. Water, if it be not expofed to the Agitation of the Air:
2. That the Evaporation of Water fepcnds on an intef~
tin Motion, which it preferves as long as itis liquid,
and that the Air only contributes thereto, by continually
tranfporting the Particles detached from the Surface, and
thereby giving other Particles room to difengage them-~
felves: 3. That frozen Water does not evaporate at all,
if it be kept from the Agitation of the Air: 4. That the
Diminution obferved in Ice expofed to the open Air, is
not from any Evaporation, but is the effe® of a fine
Rafping by the Wind, rubbing againft it and carrying
off its finer Particles. And what is thus detached from
Ice is only a very fine Duff, not more different from Ice
than the Duft of Free-ftone, cut, from the Stone itfelf.

TH1s Daft carried by theWind produces intenfe Cold. |
Noris it always invifible. The Air near Hudfon’s Bay
1s often filled with Particles of Ice, fine as Hairs and
fharp as Needles; which if they firike againft the Hands
or Face, pierce the Skin and occafion painful Blifters.

TuE natural State of this Globe feems to be, in an
intermediate degree between Heat and Cold. And this
Natural Warmth of the Earth is what fecures many
Springs from being frozen: The Froft in England feldom

penetrating

Jce, which was about half an inch thick. It adhered clofe to the
bottom, where the Stones and Sand were incorporated with it,
When it freezes te a confiderable thicknefs, it will raife up with it
from the bottom, the Fithermen’s ofier- wheels, altho’ they are funk
down with Stones or Bricks tied to them.”

¢ STANDING Waters indecd freeze firft at top, becaufe they are
coldeft there : Whereas in a Stream the upper and lower Waters be-
ing continually blended together, are equally cold ; and the upper
‘Water meantime having more Motion, cannot freeze fo foon. But
here, where the Motion of the Water was fo fmall, its Surface was
froze as well as the bottom, tho’ not fo thick : Whereas the main
River, where its Motion was greater, was not froze over, tho®
Cakes of Ice were continually rifing from the bottom.”
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penetrating the Earth, more than. fourteen Inches below

the Surface. Even in Swweden bubbling Springs do noa

greeze at all, while the ftanding Waters freezé three Ells-
.deep. '

Il:l the Lakes of Sweden the Ice often cracks, with &
Ruptare nine or ten feet deep, and many Leagues long,
and with a Noife like Cannon. Hereby the gifhes et
Air, fo that few of them are deftroyed. In Mgfow the
Earth is often cleft by the Froft, a foot broad and many
yards long. In the Mountains of Swiflrland, there
are vaft Mafles of Ice, which bave lain there for many
Centuries. At certain times thefe crack, and by thofe
Cracks one may guefs at the immenfe Thicknefs of them.:
Some of the Cracks being 3 or 400 Ells deep, tho’ none
¢I>f them have ever gone thro’ the whole xhicﬁnefs of the

ce.

WE need not then be furprized, at the effets of fevere
Froft on Trees and other Vegetables. How thefe are
‘hurt in hard Winters is eafily underftood, if we confider,
that Water when frozen, takes up’ more Space than it
did before; that all Trees, efpecially thofe that fhed
their Leaves, drink in a large Quantity of Moifture in
Summer, and that the Veflels of fmall Twigs are larger
in proportion than thofe of the Trunk, and confequently
contain more Moifture. It follows, that being furprized
by an hard Winter, before their Juices are dimirithed, or
changed into a glutinous nature, which does nat fo eafily
freeze: The Veflels of the Tree muft neceflarily burff.
Confequently their Juice muft be extravafated, and fo
caufe, as in Animals, the Death of the Tree, by a kind
of bleeding, which nothing can flop.

In the great Froft in 1683, Oaks, Atfhesand Walnut-
trees were cleft in two. and frequently with a terrible
Noife: And not only their Rodies, but their Branches
and Roots alfo. In 17¢8, the Froft was almott thro’ all -
Europe, except Scotland and Ireland. All the Orange-
trees and Olives in Jtaly, Provesce and many other Coun-
tries perithed: And all the Walnut-trees in France, with
an infinity of other Trees. In England moft of the Bay-
trees, Hollies, Rofemary, and even Furze perithed,
The Sap alfo of Wall-trees ftagoated in the gmnches‘,l

. an
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‘wad produced Diorders refembling Chill-blains, And
"the very buds of the finer Trees were quite killed, and
fumed into-a kind of meaty Subftance.

By 1728, toward the End of November, the Winds *
Blew exceeding cold, followed by fo beavy a Snow, as
dn one Night broke off large Arms of many ever-green
“T'rees, At this time alfo, there was a great number of
large Trees difbarked. Two PFeff-India Plane-trees, in
‘particular, in the Phyfic-Garden at Chelea, which were
near forry feet high, and a fathom in circumference,
‘were difbarked 'almoft from the bottom to the top, on
‘the Weft-Side of the Trees. And it was obfervable,
that whatever Trees were difbarked, it was on the Weft
or Seuth-weft Side. .

Tz Bodies of fce'in the Northern Seas, near Hud/on's
Bay, are furprizing: Some of them are immerfed an
hundred fathoms or more, under the Surface of the
Ocean. They ftand a fifth or fixth Part above, and are
three or ‘feur miles in-circumference. -~ Thefe float-
ing Mountains owe their durable Nature, to a Caufe not
ufually obferved; that is, to their not being common
Ice, but the Ice of Sea-water. If a Phial of Sea-water,
De:expofed to the Air in frofty Weather, ’till Flakes of
Tce-are formed therein, ‘and then fet in a warm Room,
5N che Flakes will remain 2 long tima undiffolved. And

_ ¥ they are taken out, and expofed at a fmall diftance to
the Fire, -they will not run into Wearer, as common Ice
would do, but wilF by degrees evaporate, "leaving only a
Intte white Salt. Tt is -eafy then to conceive, that the
jmmenfe Maffes of this Ice, foand in the Northern Seas,
will continue undifiolved thronghout the Year, and at
the Return of the-freezing Seafon, grow larger and larger
every Year, by the freezimg of more fce aboat them. -

O the contrary, there are fome Waters, which will
mot freoze at all. The Lake Nefi in Scotland never
frecxes, Bethe Winter ever fofevere.  Yea, while every
thing vourkd #s frozen, 'its Waters rud fincking for fix
milesdown the River into-which they are difcharged ; and
frem this Smolee there'rifes a Tort of ‘Fop, which over-
fpreads the Country far feveral Mifes, Near the Lake
ja:Mountain, on the Summit of which there is anf"dlx:cr

ake,
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Lake, which is always full, Summer and Winter. Due
Weft from the River, there is another Lake, two miles
lIong and fix broad. The middle of this is fometimes
. dry, and then plainly appears to have been once an inha-
bited Country. There are many Tumuli to be feen under
Water, one of which is acceflible at low Water. And in
this Urns have been found, which leave no room to
doubt of their having been Burial-places.

THERE are likewife in Scotland other Lakes, which
freeze only at peculiar Seafons. A little Lake in Straber-
rick, never freezes over, be the Froft ever fo fharp, ill
February. But after the firft Part of this Month, a
flight Froft will freeze it over in a Night's time. There
are alfo two other remarkable Lakes, in the fame Coun-
try. The one, Lochk Monan, which is confiderably
large, obferves-the fame rule, freezing over in February
with a flight Froft, but never before, %e the Seafon ever
fo rigorous. The other in Straglafp has a contrary
quality. Itlies between two high Hills, and is itfelf
confiderably above the level of the reft of the Country.
This freezes continually, having Ice in the middle, even
in the hotteft Summer Months, while the Sun by reflettion
from the Hills on each fide, gives a very confiderable
Heat. There are many other Lakes in the neighbour-
ing Country, which yet have no fuch Property : So that
this, and the Property of the two aother Lakes, muft be
owing to fome peculiar Caufe. The Herbage about the
fides of the Lake laft mentioned, has a kind of perpetual
Spring, which continues thoughout the whole Year, and
is much efteemed by the Country-People, for feeding
Cattle in one Month, more "than the beft Land in the
Country will do in Two. The Lake is very deep, and
the Water does not manifeft any particuliar Quality.

5. Ra1N, Snow and Dew, which rife inVapours both .
from the Earth and Waters, defcending on Hills, fink
thro’ the Earth, ’till they meet with a bed of Glay or
Stone. 'This retains the Water and gathers it together,
in a larger or fmaller Bafon, ’till running over the edge,
it makes itfelf a way, and rifes in a Fountain. Hence
iffues a Riwvulet, many of which joining together, con-

' flitute
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flitute a River, which continues its courfe, ’till it empties
itfelf into the grand Receptacle of Water, the Sea,

Bur it has been atked, « Is there a fufficient Quan-
tity of Vapours raifed, in the ordinary Courfe of Nature,
to fupply the Demand of Fountains and Rivers ?”> We
an{wer, There is abundantly fufficient, from the Surface
of the Sea alone, leaving the Earth out of the account.
For it has been fhewn by clear Experiments, .1. That
‘Water falted to about the fame degree as Sea-Water,
and expofed to aHeat equal to that ofa Summer’s Day, did
from a Circular Surface, eight inches in Diameter, eva-
porate fix ounces in 24 Hours. If fo, the thicknefs of a
fkin of Water evaporated in two Hours, is. the g 3:lx£art :
of an inch. But were it only a 6oth, it would exhale
the Tenth of an inch in two Hours. And on this prin-
ciple, every Ten fquare Inches of the Sutface of Water,
yield in vapour a fquare inch of Water daily: Each
fquare foot, half a Pint: Every Space of four foot fquare,
'a Gallon; a Mile Square, 6914 Tons: A Quantity
abundantly fuffitient to furnith, both. Dews, Rains,
Springs and Rivers. So that we need not have recourfe
for Supplies to the great Abyfs, whofe Surface, at high
Water, is furmounted feveral hundred feet, even by or-
dinary Hills: And fome thoufands, by thofe vaft Moun-
tains, from whence the largeft Rivers take their Courfe.

NeverTHELEsS we inay allow a different Rife to

. thofe Springs, which ebb and flow with the Sea: As
likewife to thofe Lakes, whofe Water is Salt, and which
have Sea-fith in them, altho’ they have no Communica-
tion with any Sea, by any vifible Paflage. .

To explain this a little more at large. Ttis evident
from experience, that a Vapour is perpetually rifing
from the Sea, Rivers and Lakes. The Winds carry this

~Vapour thro’ the Atmofphere, in the form of a Cloud or -
Mift. When it meets with a colder Air, or is flopt by
Mountains, it condenfes, and falls to the Earth.  As it
falls, it finds feveral Chinks and Crannies, thro’ which
it infinuates into the Mountains, and lodges there, ’till
increafing its Store, it burfls out and takes the name of
a Fountain,

Vor. 1L ) D THat
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oyt thisis really the cafe, will eafily-be allowed,
by all who ferioufly confider, 1. That the Vapours rifing
from the Ses, are more than fufficient to i":,?;ﬂy both the
Surface of the Earth and the Rivers with Water, 2. That
the Mountains, by their particalar Strattore, arreft the
Vapours that float in the Atmofphere, and having col-
leGted them in their Refervoirs, difmifs them again thre®
their fides, cither in perpetnal or intermitting Carrents.

Wirh regard to the firft, It has been thewn, that
every ten fquare inches of the Sudface of the Sea, yields
a Square inch of Water daily ; Every ‘Square Mile 6914

T'ons ; and pcrfuini the fame proportion, every Square
Degree (or 69 Englyp Miles,) will yield 33 Millions of
tans. Now if we fappofe the Mediterrancan to be fo
Degrees long, and four broad at a Medium, (which 1
the leaft we can fuppofe) its Surface will be 160 fguare
Deprees : From whence there will in Summer evaporate
daily 5280 Millions of Tons.

Tug Mediterranean veccives Water (to_fay nothing of
€mall and inconfiderable Streams) from Eight large Ri-
vers, the Tderus, the Rbine, the Ps, the D , the
Neifter, the Bp;yﬁbem, the Tanais and the Nike. Now
fuppofe each of thefe conveys ten times as much Water
to the Sea as the Thames. The Thames has been fhewn,
to pour daily into the Sea 203 Mittions of Tons. There-
fore all thofe Rivers will produce 1827 Millions of Tons.
But this is little more than one Third of the Quantity
daily evaporated from the Sea. How prodigious a
Qxfmity then remains for Rains and all other parpofes ?

£T us abferve, Secondly, how the Mountains arreft,
and collet thefe Vapours, and then difcharge them in
Springs. .

Tue Tops of Mountains in general abound with in-
equalities, Cavities, Grottos gaping Cells, The
floating Vapours are ftopt by thefe and %y their pointed
Summits, and being condenfed thereby, precipitate in
Water, eafily penetrate thro’ Sand and lighter ‘Earth,
and gather in Bafons of Clay or Stone, *ill they over-
fow and work a paffage thro’ the Side of the Mountaio.

Anp yet we need not deny, that fome Springs may

arife from the Sea, or the Great Abyfs: Thofe in paru-
cular,
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calar, which at ail times afford the fame Quantity of

Water, Someof thefe are found in almoft every Country.
There it one near Uposin/frr m Eféx ; which in the

greatef Dsoaghts, and when all the Brooks are dried

up, is little, if at all diminithed. And in the wetteft.
Seafons, it is not increafed, ynlefs violent Raia falli::‘g

iatoit, or running into it from the higher grounds, raife

it for a day, or a few Hours.

As to the Manner how the Water rifes in fuch Springs
it may eafily be reprefented, by putting a fmall Heap of
Sand in a Bafon, and then pouring in Water. . Here the
Sand will reprefent the dry Land, and the Water the Sea
round aboutit. And as the Water in the Bafon rifes, to -
or near the top of the Heap, juft fo do the Waters of the
Sex rife, to the top of the Land with which it commu-
picates. .

6. Soms think the Earth intirely covered the Ses, *iill
at the Delage ibe foxntains of the great decp wrre broken
up. And it is highly prabable, there is flill an Abyfs of
‘Witers within the Earth, which has an unioterrupted .
Communication with fome Part of the Outward Sea:.
‘The Mediserranean in particular, which has no vifible
Oudegéwhik it ree:t}ve;} fo many vaft Rivers, with am
immen vanti ater, coatinuall ing in
o ey o, o i

Tur immediste Caufe of the Deluge, was probably
that Comet, which (as Mr. #ifion fhews) pafied toward :
the Sun, juft before the Earth, on the firft Day of the
Deluge. The confequence of this muft be, that when .
it came below the Moon, it muft raife a vak and ftrong
Tide, both in the Waters that were on the Antedilavian
Earth, and alfo in the great Abyfs, which was under .
the Cruft of the Earth. 'This Tide muft increafe all the
time, that the Comet was spproaching toward the
Earth; and would be at its greateft Height, when the
Comet was at the leat diftance from it. By the force .
of this internal Tide, as well as by the Attraction of the -
Comet; the which was nearly round before, would -
then become oblong. And this muft immediately ex-
tend, and then burft the incumbent Crufft. And thus,

Da according
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according to the expreflion of Mofes, the fountains of 1he
great decp were broken up. ' '
Acain. As the fame Comet for a confiderable
timie involved the Earth in its Atmofphere, it maft
have loft a vaft Quantity of its Vapours, moft of
which would fall en the Earth in violent Rain. And
thus rbe awindows of heaven were opened. To remove
this vat Orb of Water, he fuppefes a mighty Wind
to have rifen, which dried up fome, and forced the
reft intg the Abyfs again, thro’ the Clefts by which
itcame up. Only Part of it ftayed in the Channel of
the Ocean, now firft made to receive it, and in the
leffer Cavities, placed up and down, on the Surface
of the Globe.
- - Tre prefent Diftribution of the Waters and the
Dry-land, tho’ it may feem rude and undefigned to a
€arelefs view, yet is admirably well adjufted to the
ufe and conveniences of our World. In the firft place,:
they are fo diftributed ali the world over, that there is
a juft Equipoife of the whole Globe. The Nerthern
balances the Soutbern Ocean, the Arlantic, the Pacific:
Sea. 'The American Dry-land is a Counterpoife to the
European, Afiatic and African. In the next place, the -
‘Waters are fo admirably well placed about the Globe, :
as to afford fufficient Vapours for Clouds and Rain,
to temper the Cold of the Northern and Southera Air,
to mitigate the Heats of the Torrid Zone, and to fup-
ply freth Waters to Fountains and Rivers. Nay fo
abundant is this great Blefling, that we have more
than a bare Sufficiency, even a Surplufage of this ufe-
ful Creature: And yet fo well ordered, as not to
drown the Earth, not to ftagnate, putrefy or annoy .
" its inhabitants ; but to glide gently thro’ convenient
Cbannels back again to its grand Fountain, the Sea :
And many of the Rivers thro’ fuch large Traéts of.
Laund, and to fuch prodigious Diftances, that ’tis a
wonder the Fountain fhould be high enough, or the
Sea low enough for fo long a Conveyance. Witnefs
the Danube and Holga in Eurgpe, the Nile and Niger in
Afric, the Ganges and Euphbrates in Afia, with the
Amazan’s River and Rio dela Plara in America :hi(l)z
W,
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which fome ron above so00, fome 6000 miles from
their fountain to the Sea. No accidental Currents or
Atlterations of the Waters themfelves, no Aret or Pow-
er of Man, nothing lefs than the Power of the Al-~
mighty, could ever have made or found, fo loag and
commodious Declivities and Channels, for the Paflage

- of thofe Waters,
- BesipEs the Rivers which rum upon the Sarface of
the Earth, there are many: wiich hide themfelves inits
Bowels, and ren in fubterraseous Duéls, ’till they
ditcharge themfelvesinto the Sea. A remarkable one

- of this kind has been difcovered oa the coaft of Langue-
doc.  There are alfo feveral of this fort on the Coafd
of €rvaria, over againft Penice. . ’

Trus does the All-wife Creator fhower down his
Treafures on the Summits of the Mauntains, which
&fterward diffufe their refrefhing Streams over the
Ptains below, give Life and Verdire to the Trees and
Herbs, and beautify and errich the whole Eanth, At
the fame time we fee the Communication between
thofe Parts of Nature, that before feemed to have ne
relation to each other. Indeed all Nature is linked
together by one Law of Harmony, which fufficiently
proves it to be the Work of One Wife and gracious
Author.- .

-How delightful an obje@ is a large and majeftic.
Rivér ! How graceful an Appearance does it make in
the Works of Nawre! Confider its Progrefs. At
Arit it is but a Vein of Water, ftreaming from fome
Hill, and even the fcattercd Pebbles interrupt its
Courfe, %ill it unites with other kindred Streams, and
then rufhes on the Plain below. By its Fall it hollows
the Ground, cafting it up on each Side: Then it per-
fues its Courfe, eating a Paffage thra! every thing
that oppofes it. * When it has received the Supplies of
many Rivulets, it is dignified with a Name. Thus
inlarged, it makes the Tour of Hills and Mountains,
and at once adorns and inriches the Plains.

At the Deluge likewife the main Iflands of the
Globe were formed. But it is certain others have
been formed in later Ages; Partly by the cafting qpf
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of vaft Heaps of Clay, Mud and Sand, (ds that of
Yougming in the Chinge Province of Nanguin) Partly
by the violence of the Sea, tearing off Jarge Provinces
from the Continent. So the Antients imagined Sicily.
to have been formed, and even Grear Brittain and Ire-.
land. It it certain alfo, that others have emerged out
of the Sea, as Samorini formerly : And three other
Iflands near it lately. The laft of thefe rofe in 1707,,
from the bottom of the Se:gig uft after a violent Earth-.
uake. Indeed Earthquakes, Storms, and Ipunda-
tions, have given rite to many. Iflands : Particularly-
in the Eaff-Indies, where they are very frequent, and:
which abound inIflands above any part ofthe World. ©
7. THE entire Bafor of the Sea, is of fuch immenfe:
Extent, and covered in many places with fuch an un--
fathomable Depth of Water,. that it cannot be traced.
in every Part : But from fome, we may form a proba-
ble Judgment of the reft. The Maierials which com-
fe the botrom of the Sea, muft in a degree influence-
.the Tafte of its Waters. .Its Saltnefs it undoubtedly
derives from Mountains of Salt which are found there;
Its Bitternefs, from foflil Coal and other bituminous.
Subftances, which are there in plenty. There may
likewife be many other Subftances there, which the-
Plummet:-

€ Prruars fome Moraffes too have been ever fince the Deluge,
1Ix fome of thefe are found, many foot deep, whole Forefts of Tim~
ber, and frequently of fuch forts as have not grown in thofe Coua-
tries for many Ages.. The Moraffes in Ireland are covered with an
heathy Scurf, under-which is a black, moift, fpungy Earth, ordie
narily from three ta “cight foot déep,. tho’ fometimes twenty or
thirty, Where this is cut away, the Pits fill up again in fome
years, with a new, fpongy Earth, which foon grows. as firm as be-
fore, and a heathy Scurf covers it again.

BuT fome Moraffes are only of late date.. Lord Cromartie gives a.
remarkable Account, of what he himfelf obferved with regard to-
the Generation of fuch aMorafs, 1n the Parith of Lochburn he faw,
near the top of a very high Hill, a Plain about a.mile over. It was
then covered with a ftanding Wood, but fo old, that the Trees had
meither Leaves nor Bark left.  When he'came by the place fifteen
years after, he obferved all the Trees were fallen. A few Years
after that, they were quite covered over with a foft, fpongy Earth,
which formed a proper Bog or Morafs,, Many may bave beem.
fexmcd the fame way,.



( 43 )

Plummet does not ‘difcover. For the true bottom of
the Sea is often concealed by another accidental Bot-
tom, formed of various Subftances mingled together,,
and covering it to a.confiderable Depth. ,

THE entire Gulf of Lyons. forms a.Bank: above the:
Surface of the Water at the Shore, af:tha exa& Figure-
of an Arch. And within this. there is formed another
fuch Arci, making the bottom of the Sea for a great
way from fhore, of.different depths in various Places,,.
but generally between Sixiy and Seventy. Fathoms.
* In general the Bed of the main Sea finks about as high.
as the Mountains. rife on the Land: Near the Land, -
in proportion.ta the height and fteepnefs of the Shores,
the Sea. is deep below.. ~And on. the. contrary, level.
Shores denote fhallow, Seas.. o .

By theStrata on theShores we may eommonly judge-
* of the bottom of the adjacent Seas, For the Veins of-
Salt and Bitumen doubtlefs run on in the fame order-
as we fee them at land.. And the Strata of. Stone that:
ferve to fupport the Hillsand elevated. places on fhore,
ferve alfo in the fame continved Chain,. to fupport the
Waters of the Sea. Probably the Veins of Metals and
Minerals likewife, which are found in the neighbour--
ing Barth, ate in the fame mauner to be. found in the:
bottom of; the Sea. ,

"~ Burt the natural Surface of the bottom of " the Sea,.
is greatly changed: by fubterranean Currents. As we-
fee thefe break out in Rivers, on the Surface of the
Earth, fo wemay be aflured they break aut at the bot--
tom of the Sea, and empty their freth Waters into the
falt Mafs. In this cafe  the continual ruthing up of
the Water, makes a roundith Cavity. And itsrunning
on, contifues that Cavity,. ’till by. degrees it is lofts
“Thus every River that arifes in the bottom of the Sea,.
makes a bafon and a channel for itfelf. Many Seas,
when the Water .near the Shore is clear, fhew the-
traces of thefe Currents, even to the naked Eye, ands
the Water taken up from them, is more or lefs-frefh. .

JAcain., The Coral-Fifheries give us occafion.
to obferve, that there are many large Caverns in the
kottom of the Sea, efpecially where it is rocky, as alfos

"
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fn the Sides of perpendicular Rocks. Thefe are often
of great Depth as well as Extent, fome with wide,
others with narrow Entrances. Nor is it any wonder;
that as we daily find vaft Caverns on the Land in rocky
Mountains, fo we fhould find them in Rocks under
the Sea. Nay, we may expett them in thefe the ra-
ther, as the Rocks at land are in a State of Reft, while
thofe atSea are continually wathed by the Water, which
imfinuates every where, and by its continual Agitation,
inlarges every Cavity it finds. b
Urox the whole, it feems plain, that the Bafon of
the Sea was after the Flood compofed of the fame Sub
fances, as the Surface of the reft of the Earth, namely
ftone, clay, fand and the like. It is true, the Plum-
met in founding ufually brings up a matter compofed
of Mud, deid Weeds, broken Shells, and various Bo-~
dies cemented together by a fparry or tartarous Sub-
ftance. But thefe are only an artificial Bottow, cover-
ing the Natural one, fuch indeed as one might fex-
pe, where numerous Animals and Vegetables are
produced and decay, und where the quiet Waters have
time to depofit their flony matter, as oar petrifying
" Springs do. ,
. 'THERE are Places however where this adventitious
Cruft is not found, but the natural bottom appears,
of the fame Nature with the Strata in the body of the
Earth. Bat the fine and pure Sand we fometimes find,
feems not to be the original Bottom, but to have been
rather brought into the Sea by the courfe of fore fub-
terranean River, and to be lodged in one of thofe par-
ticular Bafons, which thefe Rivers form to themfelves.
Ix deep Water, where the Surface only is difturbed
by Storms and the lower Part remains more quiet-for
‘Ages, the bottom is covered with great Variety of
things : Sometimes with puore Sand, fometimes :a fort
of fand, made of Shells beat to powder, fometimes
with powdered Corals, fonietimes fragments of Rocks.
But befide thefe, which might well be expefted, the
Plummet fometimes brings up Subftances, which are
of the moft beautiful Colours: Of as fine a fcarles,
purple or blue, as the fineft Paint could make them:
: Thole
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Thofe of a bright yellow are very comnion; but the -
reen, or fnow-white more rare. Thele coloured Sub-
ances feem fometimes to make up the whole bottom.

But they are more frequently found on other things,

as upon mud, corals, or larger pieces of Shells, in

the manner of tartarous Crufts. And their Colours
are not merely fuperficial or tranfient, bat many of
them are {fo permanent, that they may be preferved in
white Wax, and when thus examined, they appear

equal to Paints of the fineft kind. .

."8. AT fixt times the Water of the Sez rans for near
fix Hours from South to North, which is called the

Flood, at which time it rifes graduaﬂy on our Shores,

and in-the Channels of the Rivers. Then after fland-

ing at the fame Height fora quarter of an hour, it re-
turns for near fix hours from North to' South, which
we term the E44; and after a quarter of an hour, the

Water rifes again. The Change therefore is twice in

24 hours, but begins near fifty Minutes later daily. .

And this is obferved on all the Shores of Eurgpe, that

are wathed by the Ocean: Whereas the Baltic and Me-

diterraxcan Sea, as well as the Cafpian, have no Tides.

‘The nearer we approach the Pole. the more impetu-

ous the Tides are. The Caufe of them was wholly

concealed from the Antients; but it is now well
known to every one. They depend entirely on the

Motion of the Moon, with which they exaitly corref-

pond : The Flood beginning to rife juft at the time

. -when the Moon 1is in the Meridian.

9. Currents in the Sea are either Natural and Gene-
ral, arifing from the daily Rotation of the Earth on
its Axis, or Particular and Accidental, caufed by the
‘Waters bcing driven againft Promontories, or iato
Gulphs and Straits, where wanting room to. fpread,
they are driven back and fo difturb the ordinary Flux
of the Sea. .~ The Currents are fo violent near
the Line, where the Motion of the Earth is the great-
eft, that they carry Veflels {wiftly from 4fvic to Ame-
rica, but prevent their returning the fame way. So
that they run as far as the forticth Degree, to find &
Paflage into Europe, I

N



( 40 J

In the Straits of Gibraltar, which are about twen
miles broad, the Current almoft always runs Eaftward.
And fo it ufually does in 8t. George’s Chanmdl. But the
moft violent Sea is in%the Straits of Magellan, which is
gwinzg to two contrary Currents, which meetin thofe:

traits.

SomeTiMBs there is an Usder-currens, contmf'y ::
%

that above. Soit is in the Baltic Sound. One o

King’s Frigates being there, they went with their Pin-
nace intothe mid Stream, and were carried violently
by the Current. Soon after they funk a batket with a
large Cannon Bullet to a cestain Depth of Water.

This checked the Motion of the Boat. And when

they funk it Jower, the Boat wasdriven a head againfk
the Wind as well as the upper Current. And the
lower the Batket was let down, the ftronger the Cur-
rent was found. The upper Current appeared by this
Experiment, not above four or five fathom deep.

To this fhort Sketch of what is obferrable 1n the
‘Terraqueous Globe, I fubjoin fome of the beautifub

Refletions of Mr. Harvey. ¢ What an admirable Spe-.

cimen have we here, of the divine Skill and Goodnefs ?

‘This Globe is intended, notonly for an Habitation,

but for a Storehoufe of Conveniencies. And if we
examine the feveral Apartments of our great Abode,
we fhall find reafon to be charmed with the Difplays
both of nice (Economy and boundlefs Profufion.

- Twe Suiface of it, the Ground, coarfe as it may
feem, is yet the Laboratory where the moft exquifite
Operations are performed. And tho’ a Multitude of
Generations have been accommodated by is, it fil}
. continues inexhauftible. )

THEe Unevennefs of the Ground, far from being a
Defe&t, heightens its Beauty and augments its Ufeful-.

nefs. Here itis fcooped into deep and theitered Vales,,
‘yerdure, which yields .
an eafy Couch and agreeable Food to the various tribes .

* almoft conflantly covered with

of Cattle. There it extends into a wide, open Coun-
try, which annually bears a copious Harvell : An

Harvef not only of the principal Wheat, which is g;_

!
|
f
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faf of our Life, but of the appointed Barley, and vari-
ous other Grain, which are Food for our Apimafs.

Tue Furrows vary their Produce. They bring
forth Flex and Hemp, which help us to fome of the
moft neceflary - Accommodations of Life. Thefe are wove
into axvnwle volumes of Cloth, which fixt to the Matt,

ive Wings to our Ships. It is twifted into vaft
ngths of Cordage, which give Nerves to the Crane
and Sinews te the Pulley, or elfe adhering to the An-
chor, they fecure the Veflel, even amidit the drivin
‘Tempefts. It covers our Tables with a graceful Ele-
nce,ﬂ‘:md furrounds our bodies with a cherithing
armth.

Yonoper arife the Hills, likea grand Amphitheatre !
Some are clad with mantling Vines, fome crowned
with towring Cedars, fome ragged with mithapen
Rocks, or yawning with fubterraneous Dews. And
even thofe inacceflible Craggs, thofe gloomy Cavities,
are not only a refuge for the wild goats, but fometimes
for thofe of whom the world was not worthy,

AT a greater diftance the Mountains penetrate the
Clouds with their afpiring Brows. Their Sides arreft
and condenfe the Vapours, as they float along. Their
caverned Bowels colles? the dripping Treafures, and
fend them gradually abroad by trickling Springs :
And'hence the Waters increafing roll down, *tili
have fwept thro’ the moft extenfive Climes, and re-
gaincd their native Seas.

THEe Vine requires a ftrong Refle®ion of the Sun-
beams and" a large gr’o ortion of Warmth. How
commodidufly do the Hills and Mountains minifter to
this purpofe. May we not cell thofe vaft Declivities
the Garden-Walls of Nature ? Thefe ‘concenter the
Solar Fire, and compleatly ripen the Grape ! O that
any fhould turn fo valnable 2 Gift of Gob into an In-
ftrument of Sin ! ‘ .

Whaat is Nature but a Series of Wonders ? That
fuch a Variety of Fraits fhould rife from the jnfipid,
fordid Earth ? I take a walk thro’ my Garden or Orch-
ard in December.  There ftand feveral Logs of Woad
on the ground. They have ‘neither Segle nor Moti-

on ;3
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on; yet in a little time they are -beautified- wich Blof-
foms, they are covered with-Leaves, and at:laft load-
ed with Fruit, I have wondered at the account of
thofe prodigious Engines, invented :by Arebimedis
But what are all the Inyentions of.Men, t¢-thefe nice
Automata of Nature ¢ . - - - e
THE Foref? rears Myriads of mafly Bodies, .which.the?
neither gay- with Blofloms, nor.rich with Fruit, fi y
us.with Timber of varieus kinds. . But:who fhall culti-
wate them ? The:-toil .were, endlefs. See therefore.she
ever wife and gracious Ordipation of Providence! They
. have no need of the Spade or the Proning-kpife. They
svant no help from Man. =~ S N
Waen. fawed jnto Beams-they fuflain the Roofs of our
Houfes, They make Carriages, to convey out heaviet
Loads. 'Their Subftance is fo pliant, that they are ¢afily
formed into every kind of Furniture: Yet their Tesure
{o folid,. that they compofe the moft important-Rarts of
the largeft Engines. At the fame time.sheir ProJurdis
fo light, that they float upan the Waters. «Fbus while
shey ferve all the Ends of ArchiteGuge, and beflbw nme>-
~ Jberlefs Conveniegcies on the Family, they. conftitute the
very, Bafis,of Navigation, and give Being to Commerce.
. Ir. we defcend from the Greund-floor of our Habitation
igto the fubtersaneous Lodgments, we fhall find there
ﬁg the. moft exquifite Contrivance, alting in .concert
S4igh the moft profufe Goodnefs. Here are various Mi-
auals of fovereign Efficacy: Beds fraught with Metals of
richeft valyg:-Apd Mines, which yield a Metal of a
meaner Afpe®, but fuperior Ufcfulnefs. Without the
Affiftance of Iran, what.would become .of all our .Me-
¢hanic Skill ; Without this we could fcarce either fix the
Maft, or drop the faithful Anchor. We tfhould fcarce
have any. Ornament for. palite, or Utenfil for common
Life. | . .
" HERE is an inexhauftible Fund of combufiible Materials.
Thefe mollify the moft ftubborn Bars. 'T'hey melt even
the mioft ftubborn Flint, and make it more duftile than
the fofteft Clay. By this means we are furnithed with
the moft curioss and ferviceable ManufaQure in the
‘World; which.admits jinto gur Houfcs the chiairi:g
. .- . ’ g t,

.
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Light, yet excludes the Wind -and Rain: Which gives
new Eyes to decrepit Age, and more inlarged Views to
Philofophy ; bringing near what is immenfely remote, -
and making vifible what is immenfely fmall.
. Here are Quarries focked with Stones, which do not
kle like Gems, but are more eminently afefal. Thefe
' Houfes for Peace, Fortifications for War., Thefe
conftitute the Arches of the Bridge, the Arms of the
Mole or Quay, which fcreen owr Ships from the moft
tempefluous Seas. Thefe are comparatively foft while
in the bowels of the Earth, but harden when in the open.
"Air. Was this remarkable peculiarity reverfed, what
Difficulties would attend the Labours of the Mafon?
His Materials could not be extra&ed from their Bed, nor *
fathioned without infinite toil. And were his Work:
" compleated, it could not long withtand the Fury of the
.Elements, . -

“Here are various Affortments and Beds of Clay, which
however contemptible in its appearance, is abundantly
more beneficial than the Rocks of Diamond or Veins of -
Geld: This fs moulded into Veflels of any fhape and
fize: Some fo delicately fine, as to fuit the Table of a
Princefs; others fo remarkably cheap, that they minifter
to the Convenience of the pooreft Peafant: All fo per-
fectly neart, as to give no difguft even to the niceft
Palate. :

A MuiTIPLICITY Of other valuable Stores is locked
up in thefe ample Vaults.  Bat the Key of all is
to Induftry, in order to produce cach as Neceflity de-
mands. - -

Waice fhall we moft admire, the Bounty or Wif-
dom of our great Creator? How admirable is his Pre-
caution, in removing thefe cumbrous- Wares from the
Surface, and beftowing them under the ground in pro- -
per Repofitories? Were they feattered over the Surface
of the Soil, it would be embarraft with the enormous
Load. Our Roads woold be blocked up, and fcarce any
room left for the Operations of Hafban ry. Were they,
oo the other hand, butied at a great Depth, it med‘
coft us immenfe pains to procure them. Were they unie
formly {prcad inio a Pavement for nature, univerfal

Vou. IL E Barrennefs
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Barrennefs muft- enfue: Whereas at prefent-we-have ai
Magazine of Metallic, without leflening eur Vegetaliles
Treafures. Foflils of every kind inrich the Bowels, Ver-
dure adorns the Face of the Earth. ) T

+ WELL then may even the Inhabitarnts of Heaven, lift

up their voice and fing, Great and marvelbus are thy
works, O Lorp Gob almighty.! And is there not infinite
reafon for Us to join this triumphant Choir? Since all

thefe things are to Us, not only a noble Spe&acle, bright

with the difplay of our Creator’s Wifdom, but likewife
an ineftimable Gift, rich with the Emanations of his

Goodnefs? Tbs earth bath ba fet before the Inhabitants

of his Glory: But he bath givea it to the Children of men.

Has He not then. an undoubted Right to make that ten~

der demand, < My fon, give me thy beart I”

THE Rocks, which bound tke Sez are here prodigioufly:
high and ftrong, an everlafting barrier againft bathWinds.
apd Waves. that the omnipotent Engineer has any
need of thefe-Here. it is teue, they intervene, and not.
only reprefs the rolling Bilaws, but fpeak the amazing;
Majefty of the Maker., But in other Places the ‘Crczm:‘:“
fhews, he is confined to no Expedient. He bids a Bank
of defpicable Sand repel the moft furious Shocks of
affaulting Scas. And tho’ the waves tofs themfelves,
. they cannot prevail; tho’ they roar, yet they cannot pafs:

. over." :

. Bengarn the Rocks frequently lies s {fmooth, level
Sand, almoft as firm as a well-compafted Caufe-way :
infomuch that the tread of an Horfe {g:arce imprefles it,
and the waters never penetrate it.” Without this wife-
Contrivance the fearching Waves would infinuate into
the bedrt of the Earth; and the Earth itfelf would in.
fome Places be hollow as an Honey-comb, in others,.
bibulous as a Sponge. Bt this clofely-cemented Pave-
ment is like claying the bottom of the univerfal Canal:
Sothat the returning Tides only confolidate its Subffance,.
and prevent the Sun from cleaving it with Chinks.

Here the Main rolls its Surges from World toWorld,
What a Spetacle of Magnificence and Terror! How it
fills the mind and amazes the Imagination! *Tis the moft -
auguft Obje under the whole Heaven. What are t;u'

: : 0
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fhe Carals on ‘Barth, to this immenfe Refervatopy ?
hat are the proudeft Palaces on Earth, to yonder Con- .
eave of the Skies? What the moft pompous Illuminatios ,
to this Source of Day? They are a Spark, an Atom, a
Drop. ‘Nay in every Spark and Atom and Drop, that
proceeds fron¥ the hand of the Almighty, there is the
manifeftation of s Wifdom and a Power abfolutely in- -
comprehenfible. -
LET us examine a fingle Drop .of Water, only fo much
#s will adhere to the point of a Needle. In this Speck
an eminent Philofopher computes no lefs than thirteen
thoufand Globules. And if fo mapy thoufand exift in fo
fmall a Speck, kow many, in the unmeafured Extent of
the Ocean? Who can count them? As well may we
grafp the Wind in our Fift, or mete aut the Univerle
with our Span. . :
Nor are théfe Regions without their proper Inhabis
_ tants, cloathed in exa& conformity to the Clime: Nat
in ‘fwélling Wool, or. buoyant Feathers, but with as
much'Compa@nefs arid as little Superfluity as pofiibley
They are clad, or rather fbeathed in Scales, which adhere,
€lofe, and are laid in a kind of natural Dil: than which,
Apparel nothing can be more light, and at the fame time
mothing -more folid. It hinders the Fluid trom pene- -
trating their Fleth : it prevents the Cold from chilling
their Blood ; and enables them to make_ thejr way thro’®
the Waters,  with the utmoft Facility. And they have
each an Xir-bladder, a curious Infirument, by which
ﬂ;eyfﬁfe to what'Height, or- fick to what Depth they
eafe.
" *T1s impoffible to enumerate the fcaly Herds. Here
#tre Animals of monftrous Shapes and amazing Qualities.
‘The upper Jaw .of the Sword-fif -is. lengthened.into a
ftrong and fharp Sword, with which (tho’ not 2bove fix-
teen feet long) he fcroples fiot to engage the Whaie him«
flf. The Sunfifp is one round Mals of Flefh; only ig
has two Fins, which at the part of Qars. ‘The Polypus,
with its numerons Feet and Claws, feems fitted only w0
" erawl. . Yet an Excrefcence rifing on the back enables it,:
to fteer a feddy Courfe in the waves. The Shell of the
Naatilus forms akind of Boat, and he unfurls a Mem.
" : - Bz ‘ brane

N, .
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brane to the Wind for a Sail. He extends alfo two
- Arms, with which as with Oars he rows himfelf along.
When he is difpofed to dive, he ftrikes fail, and at once
finks to the bottom. When the weather is calm he
mounts again, and performs his Voyage without either
~ Chart or Compafs.
- HERE are Sholes upon Sholes of every Size and Form.
- Some lodged in their Shells, feem to have no higher Em-
_ploy, than imbibing Nutriment, and are almoft rooted
to the Rocks on which they lie: While others fhoot along
the yielding Flood, and range the fpacious Regions of
the Deep.  How various is their Figure! The Shells of
fome feem to be the rude Produétion of Chance, rather
than of Skill or Defign. Yet even in thefe we find the
niceft Difpofitions. Uncouth as they are, they are ex-
altly fuited to the Exigencies of their refpe@ive Tenants.
Some on the other hand are extremely neat. Their
Straure is all Symmetry and Elegance. No Enamel
is comparable to theic Polifh. Not a Room in all the
Palaces of Europe, is fo adorned as the Bedchamber of
ghe little Fifh that dwells in Mother of Pearl. Where
elfe is fuch a mixture of Red, Blue and Green, fo delight-
fully ftaining the moft clear and giiﬂcring Ground?
" BuT what I admire more than all their Beauty, is the
Provifion made for their Safizy. As they have no Speed
fo efcape, fo they have no Dexterity to elude their Foe.
So that were they naked, they muft be an eafy Prey to
- ¢very Free-booter, To prevent this, what is ouly
Cloathing to other Animals, is to them a Cloathing, an
Houfe and a Caftle. They have a Fortification which
grows with them, and is a Part of themfelves. And by
tneans of this they live fecure amidft Millions of ravesous
aws, . ~
) Here dwell Mackrel, Herring, and various other
kinds, which when lean wander up and down the Ocean:
but.when fat, they throng our Creeks and Bays, or haunt
the running Streams. Who bids thefe Creatures leave
our Shores, when they become unfit for our Service ?
Who rallies and recalls the undifciplined Vagrants, as
foon as they are improved into defirable Food ? Surely
the Furlow is figned, the Summons iffued, and the pointi
. . R [+}
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‘of Re-union fetfled, by a Providence ever indulgent
to Mankind, ever loading us with Benefits.

" ‘Tuese approach, while thofe of enormous Size and
Appearance abapdon our Shores. The latter would |

_ fright the valuable Fith from our Coafts; they are
therefore keps in the Abyfles of the Ocean : Juft as
Wild Béafts, impelled-by the fame over-ruling Power,
.hide themfelves'in the Recefles of the Forefl.

"~ One Circumftance relating to .the Natives of the
Deep is very aftonithing. As they are continually
obliged to devoor one another for neceflary Subfiftence,
without extraordinary Recruits, the whole watry Racé
muft’ Gon be totally extin&. Were they to bring
forth no more at a Birth than Land Animals, the In-
‘creafe would be far too fmall for the Confumption;
‘The weaker Species would foon be deftroyed by thd
‘fironger, and the fronger themfelves muft foon aftep

rith. Therefore to fupply Millions of Animals with -
their Food, and yet not depepulate the watry Realmg
the Iffue produced by every Breeder is almoft incredie .
*ble. They fpawn, mot by Scores, but by Millions:
‘A fingle Female is pregnant with A Nation, Mg
Leavenboeck "counted in an ordinary ‘Cod 9,384,000
“Eggs. By this amazing-Expedient, conftant Repar
‘tion is made, proportionable to the immeanfe Havock,
" AnD as the Sea abounds with animal Inhabitants,
*fo it does alfo with vegetable Produions : Some foft

" ‘as Wocl, others hard as Stone. Some rife Jike a leaf

‘Jefs Shrub, jome are expanded in the form of a Ket :

‘Some grew with their Heads downward, and feem

- yather hanging on, than fpringing from the Juttingy
‘of the Rocks. But as we know iw Particualars cop~

cerning thefe, I would ounly offer One Remark in.

meral.- The Herbs and Trees on the dry Land
fed by the Juices that permeate the Soil and fluctuay
in the Air.  For this purpofe_they are furnithed fwig

Leaves to collelt the one, and with Roots to attra&

ibe oiber. - Whereas tae Sea Plenms, having fufficient

Nourithment in the circumambient Wateis, have an

peed to d-tich Roots into the Ground, or fosage the

Earsh for Suftenance. Inftead therefore of penétrating,

Ej they

-
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they are but juft tacked to the bottom, and adhere to
fome folidSubftance, only with fuch a degree of Tenga-
city, as may fecure them from being toft to and fro
by the agitation of the Wavés, . We fee from
this and numberlefs other Inftances, what Diverfity
‘there is in the Operations of the great Creator. Vet
every Alteration is an Improvement, and each new
Pattern has a peculiar Fitnefsof itsown. . .
ConsiperED in ahother view, the Sea is that and
Referwoir, which fupplies the Earth with its Fertilityz
‘And the Air and Sun are the mighty Engine, which
work without Intermiflion, to ra%'e the water from
this inexhauftible Ciftern. The Clouds as Aqueduéts
convey the genial Stores along the Atmoftphere, and
diftribute them in feafonable and regular proportions,
thro’ all the Regions of the Globe. . Ly
How hardly do we extra& a drop of perfedtly-fiveet
Water from this vaft Pit of Brine? Yet the Sun draws
off every moment Millions of Tons in vaporous Exhal-
ations, which being fecurely lodged in 15 bottles of
- beaven, are fent abroad fweetened and refined, withoat
the leaft brackifh tinfture, or bituminous Sedimeng; -
Sent abroad upon the wings of the wind, to diftil in
Dews, and Rain, to ooze in Fountains,. to trickle
along in Rivulets, to roll from the Sides of Moun-
tains, to flow in copions Streams amidft burning De-
ferts and thro® populousKingdoms, in order to refrefh
and fertilize, to beautify and inrich every Soil ig
- every Clime. - o :
lz)w amiable is the Goodnefs, how amazing the
Power, of the World’s adorable Maker! How amia-
ble his Goodnefs, in diftributing fo largely what is fo-
extenflively beneficial? That Water, without which
~ we can fearce perform any Bufinefs, or enjoy apy-com~
fort, thould ftream b{ our Houfes, ftart up from the
Ground, drop down from the Clouds! Should come;
- from the ends of the Earth, to ferve us, from the Ex«
tremities of the Ocean! How amazing his Power !
That this boundlefs Mafs of fluid Salt, fo intolerably-
maufeous to the Tafte, fhould be the original Spring,
which quenches the Thirft both of Man: “a‘f;; _ever
4, e R : imal
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Animal! Doubtlefs the Power by which this is effec,
ted, can make & things awork tegeiber for our good. .

_ VasT and various are the Advantages which we
-xeceive from this liquid Element. The Waters glide

on in fpacibus Currents, which not only chear the, =

adjacent Country, but by giving a brifk Motion ta
tHe Air, prevent the Stagnation of the Vapours.
_They pafs by harge Cities and quietly sid them of a
“thoufand Nudfances, But they are,allo fit for more
honourable Services. They enter the Gardeas of a
. -Prince, float in the Canal, afcend in the Jet d’ean, ox
fall in the grand Cafcade. °~  Ia another kind, they
ply at oar Mills, toil inceffantly at the Wheel, and by
working the largeft Engines, take upon them an un-
known thare of our Fatigue, and fave us both Labour,
Time and Expence. o . -

So forcibly do they a& when colle@ed. And how
do théy infinuate when detached?  They penetrate
the minutef Tuhes of a Plant, and find a paflage
‘thro’ all its Meanders. With how much Difficuity
does the Labourer puth his way wp the rounds ofa
Ladder } While thefe carry theirLoad to.a much grea»
ter Height, and climb with the.utmoft Eafe. They
convey Nourifhment from the loweft Fibres that are -
plunged in the Earth, to the topmoft twigs that wave
amidft the Clouds.” Thus they furnifh the whgle ve«
getable World with neceffary Provifion, by means of
" -which the trees of the Lok are fill of fap, even the cedars,
of Lebanon which be bash planted. . And notwithftanding
their vaft Elevation and prodigious Diffufion, not a
fingle Branch is deflitute of Leaves, nor a fingle Leaf,

of i'loil!ure. o ,
- Besipes the falatary and wfeful Circulation of the
Rivers, the Sea has a Motion no lefs advantageous,, -

Diily for five or fix Hours, it foaws toward the Land,,
“ and for the fame time, resires to its inmoft Caverns,
How great is the Power that protrudes to the Shpre‘s'
fuch an inconceivable Weight of Waters, without any
concurrence from the Winds, often in dire&@ Oppofiti-
on to them ? Which bids the mighty Element revolve’
with the moft exa® Pun&uality # Did it advance with
a lawlefs
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a lawlefs and unlimited Swell, -it might deloge whote"
Continents. Was it irregular and” uncertaint "in ‘its
Approaches, Navigation would be at a ftand. But
being conftant ia its ftated Period, and néver exceedi
ing its appointed Bounds, it does no prejudice to the
Country, and ferves all the Ends of Traffick. ,
Is the Sailor returned from his Voyage ? The' Flex

" js ready to convey his Veflel to the very Doors of the

Owner, without any hazard of ftriking on -the Rocks
or of being faftened in the Sands. Has the Merchant
freighted his Ship ? The Rofux bears it away with the
utmoit Expedition and Safety. Behold O Man, how
highly thou art favoured by thy Maker ! He bath put
all things in fubjeltion wnder thy few. Ml fbecp and oxen,
all the beafis of the field: The fouls of the air, and the fihes
of the Sea. Yea the Surges of the Seaare fubfervient
t0 thee. Even thefs, wild and impetuous as they arg;
are ready to receive thy Load; -and like an indefatiga-
ble beaft of burden, carry ‘it to the place which tf;gou
chufeft, . v S o
WhaaT preferves this vaft Flood in perpetiral Par&
4y ? It reccives the Refufe and Filth of the’' who!

World. 'Whatever would defile the'Land" and pollate

gke Air, is tranimitted to the Ocean. How then is
this Receptacle of every Nufance kept clean, k
from contralting a neifom and-peftilential Taint? *TH
partly by its inceffant Motion, and partly by its'Satnd
nefs.” By the One itis fecured from any internal Prin-
ciple of Corruption ; by the other it works itfelf cleat
of any adventitious Defilentent. ~ - ' :
Consiper the Sea in another Capacity, and it pant
#e&s the remoteft Realms of the Univerfe, by facilitat-
ing the Intercourfe, between theirrefpe@ive Inhabj,
tants: The Antients indeed looked on the Ocean, ds
an impaflable Gulph. But we find it juft the reverfe;
mot a Bar of Separatibn, but thegreat Bond of Union,
Por this purpote it i{"never exhautied, tho® it fupplies
the whole Earth with Rain: Nor ever overflows, tho*

- all the Rivess in the Univerfe are perpetually auFmenr-

3ug its Stores. By means of this we travel farthet,
ghan Binds of the frongef Pintonsfly. ‘We crofs thte
faming
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flaming Line, vifit the frozen Pole, and wing our way
even round the Globe. |

. WaaT a multitude of Ships are continually paffing
and repafling this univerfal Thorough-fair! Whole
Harvefts of Corn and Vintages of Wine, lodged in
volatile Store-houfes, are wafted by the breath of
Heaven, to thLe very Ends of the Earth : Wafted, en-
ormous and uawieldy as they are, almoft as fpeedily
as the Roe bounds over the Hills.

AsToNISHING, that an element fo unftable, fhould
bear fo immenfe a weight! That the thin Air fhould
drive on with fuch fpeed thofe vaft Bodies, which the
- Sturength of a Legion could fcarce move! That the
Air and Water fhould carry to the diftance of many
thoufand Miles, what the united Force of- Men and
Machines could fcarce drag a fingle yard | Grear and

sarvellous are thy works, O Lorp Gop Almighty ! '

How are the Mariners condu@ed thro’ this fluid
Common, than which nothing is more wide or more
wild ? Here is .no Tra&, no Pofts of Dire&ion, nor
any Hut, where -the Traveller may ak the way,

Are they guided by a Pillar of Fire ? No, but by a
mean, and otherwife worthlefs Foffil. ’Till this fur-
prizing Stone was difcovered, Ships crept timoroufly
glon the Coafts. = But this guides them, when noth-
ipg but Skies are feen above, and nothing but Seas
below. This gives intelligence that fhines clear in
the thickeft Darknefs, and remains fteddy in the moft
tempeftous Agitations. This emboldens us to launch
into the Heart of the Ocean, and to range from Pole

to Pole. . ’
. By this means are imported to cur Iflands the choice
g:’odu&ions of every Nation under Heaven. Every.
ide conveys into our Ports, the Treafures of the re-
moteft Climes. Aond almoft every private Houfein
the Kingdom, is accommodated from the four Quar-

ters of the Globe. At the fame time that the Se
adorns the Abodes of the Rich, it employs the Hands
of the Poor. What a Mulitude of People acquire
a livelihood, by preparing Commodities for Exporta~
tion ? And what a multitude, by manufa&urinvgv the
. - ares
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Wareb imported from abroad # Thus tho it is a falfe.
Suppofition, that the Waters themfelves are ftrained
thro’ fubterranean Paffages into the inland Countries,

yet it is true, that their Effe@s are transfufed into
every Town, every Hamblet and every Cottage.

CHAP I
1. OF the Effe88s and Natare || 4."Of Burning Mountains 1

of Fire: §. Of Earthguakes
2. OF the Generation and || 6. Of Glafs:

Nourifboment of it : 7. OF the Nature and Pro-
3. OF Smoke and Afbes : © perties of Hir.

3 HE Effests of Fire are various. It heats it
A fhines, it expands, it diffolves other Bodies,
either by melting, or by reducing them to Athes or a
Calx. Moft of thefe argue a venement Motion of its
Particles, that tears afunder whatever it feizes. It
feems to be a moft fubtle Matter, . difperfed throughoat
she Univerfe. Yet  this even when colle&ted foon
fcatters-again, unlefs it be detained by fome inflam-
matle Matter. Not that Fire will fpring from every
Motion: It muft-be Circular, 4s well as rapid. For
if Particles move ever fo fwiftin a ftrait Line, no Fire
will follow. .
Heas feems to be nothing but Motion : But this Mo-
tion has fome peculiar Circumitances. 1. It is expan-
JSive Motion, wherehy a Body endeavours to- dilate it-
felf. " 2. This Motion is upward, and toward the
Circumference: 3. It is not an equable Motion of the
whole, but only of the fmaller Particles of the Body @
4. Itis a rapid Motion. Heat may theréfore be de-
fined, An expanfive, undulatory Motion in the minute
. e T Particles -

~



S v 37 J -

Particles of a Body, whereby they. rapidly tend to:the
Gircunference, and at the {fame cimg upward. f .

2. Finp is gencrased chiefly, either by colle&ting the
Sun-beams by a Glafs, or by rubbipg hard Bodies
againft ecach other. Either way-the fubtle Marter is
colle@:d from all fides, aod put.into a rapid circular
Motion. This continues together, as long as it is
fupplied with inflammable Subftances. The Particles
olP thefe being divided by the Fire, are fsattered hither
and thither, 3nd the Fire goes out, unlefs freth Fewel

be brought : As it does, if Air be wanting. For as

that fubtle Matter is diflipating continually, it fooa’

fails, unlefs recruited from the Air; If Water or Duft
be thtown upon Fire, it is likewife quickly extin-

uvithed. For thefe interrupt that internal Motion,
which is effential to it. o o

TsaT Fewel cannot confume without Air is clearly
proved by an eafy Experiment. Let a ftrong hollow
Cylinder of  Iron, be fitted with a firm Screw at each
End. Inclofe in this a piece of Charcoal: Thea
fcrew up both Ends, and. place it in a ftreng Fire,
Let it ftay there as long as you will. Open it when

cool, and the Charcoal is no way diminifhed. It is .

plain from this, that the Confumption of Fewel de-
_pends on the Rarefaltion and Agitation of its Parts by
freth Air. And hence we have the Reafon of the

known Method, of extinguithing Fires by fmothering -

‘thems.
‘ Tax

f It feemes firange; to talk of heating cold Liquors with Ice,
Yet it may ecafily be done thus. Out of a Bafon of cold Water,
wherein feveral Frag) of Ice are fwimming, take one or two
and plunge them into a wide-mouthed Glafs of firong Oil of Vitriol,
This quickly meitsthe Ice, and by 2 or 3 Shakes, the Liquor grows
ll"o hot, that frequently you cannot indure to hold the Phial in your

and. .

1’7 may feem as firange, that thofe Parts of the Eatth, which are
neareft the Sun, fbould be intenfely cold. Vet fo it is. For the
higher you afcend on Mountains, the colder is the Air. And the

'

tops of the higheft Mountains in the moft fultry Countrie’, are e.

ternally clothed with Snow. This is partly owing to the Thinnefs
of the Air, partly to the little Surface of Earth there, to refle@ the
Solar Rays, . ' ) .
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- “Fre Sparks which appear on ftriking Firé with a
Flint and Steel, are difcovered by the Microfcope, to
be fo many (pherical Balls of Iron, detached by the
Blow from the Mafs. They are then red hot. After
they cool, they are a fort of Scoriz or Drofs.. - -
3. Tue watry Part of the Fewel, being rarefied by
the Heat, afcends in the form of Swnokz, carrying with
it many of the lighter Particles, which adhere as Seor
to'the Chimney. The groffer and more compa&, the
Contexture whereof the Fire cannot wholly deftroy,
semain and conftitute 4fBes, which is of confequence
extremely porous, all that was combuftible.in it being
confumed. ¢ . ' '
- TuAT

g To jnlarge a little on this Subje®. Fire is a Body, and a
Body in motion. It is in motion ; for it expands the Air; which
can no otherwife be done, than by commbtnicating Motion to it,
And that it is 2 Body appears hence. “Pure Mercury inclofed in a
Phial,and kept in a gentle Heat for a Year,"isreduced into a Solid.
And its Weight is confiderably increafed, which can only fpring
from the Acceffion of Fire. ) :

Fire is the inftrument of all the Motion in the Univerfe.
.. Without it all Bodies would become immoveable. Men would har-

den into Statues; and not only Water, but Air cobere into a firm,

rigid Mafs,
As itisin itfelf, it is termed Elementary Fire : Joined with other
Bodies it is called Culinary, The minute particles of this, joining
with thofe of the pure Fire, conftitute what is termed Flame. Puie
Fire, fuch as is colle€ted by 4 Burning- glafs, yields no Flame, Smoke
or Athes. Initfelf it is imperceptible, but is difcovered by its Ef-
feés. The firft of thefe is Hear, which arifes wholly from Fire,
and the meafure of Heat is always as the meafure of Fire. The 2d
is Dilatation in all folid, and Rarefaftion in all fluid Bodies. Soan
Iron Rod, the more it is heated, increafes the more in all its Di-
menfions. And by the fame Degrees that it cools, it contraéts, ill
‘it fhrink to its firt Magnitude. So Gold wh:n fufed, takes up
more f{pace then it did before. And Mercury afcends in an hollow
tube over the fire, to above thirty times its former Height. The
fame Degree of Heat rarefies Fluids fooner, and in a greater Degree
than it does Solids. And the highter the Fluid,-the more it is di-
Jatea. Thus Air the lighteft of all Fluids, expands the moft. The
Thir¢ Effe& of Fire is Morion ¢ for in dilating Bodjes, it muft needs
‘move their Parts. All Motion fprings from it, Only take Fire
away, and all Nature would grow inlo ode Concrete, folid a3 Gold
and hard as Diamond,
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- 4= "Trar this fubtle Master is- plentifully collofted
-in the. bowels of :the Earth, appears -from: Burving
+Mountains. It is obferved, that there is always in the
rmeighbourhood of thefe, plenty of Sulphnror Bitumen,
sthe Stench whereof fpreads- far and near, efpecially
defore: any great Eruption. This feeds the fire,
‘which may be kindied by various means, fo as to
wcontinue for many Centuries. Zt»a and Fefuvius
>have burned for above 2000 years, and probably will,
-2l the End of Time. : .
Vor. IIL -+~ F < AN

N N . \

- Purx Fire geeds no Air to fuftain it, Put Calx of Tin into an

exhaufted Receiver, and if you apply a Burning-Glafs, the Cajx

'z:;ﬂ be fo vehemently dilated, as to break the Receiver into a thou-
d pieces.

. Ar.r. the Effe@s of Elementary Fire may be increafed. 1. By

-zubbing one Body againft another. And the more hard and folid the

. Bodies are, the more Heat is produced.  So Sponges rubbed together

_acquire little or no Heat: But two pieces of Iron, an intenfe Heat.
2. By mixing certain Bodies togeiher, So Steel-filings mixt with

. Oil of Cloves or Spirits of Nitre grow exceeding hot ; yea burft inte

-a violent Flame.

.. YE it does not appear that any new Fire is gencrated in any of
thefe ways. Friion does not greate Fire, but only colle# what was
before difperfed. - It is prefent every where, in all Bodies, in all

. § atall times, and that in equal Quantities. Go_where "you

.will, to the higheft Mountain, or the deepeft Cavern, by one or
other of thefe ways Fire may be collefted. ~ Yea, thereis no place in
the World, where the Attrition of two Sticks will not make it

fenfible, - ' .

. BuT in what manner foever Fire is collected, if the collefting

+ Caufe ceafe,, it difappears again, unlefs it be fupplied with Fewel,
_ and then it becomes Culinary Fire. By Fewe we mean whatever
secgives and retains Fire, andis confumed thereby. The only Few-

. el in Nature is Oil or Sulphur, and Bodies are only Fewel, as con-

. taining Qil. Hence 1. All Vegetables, not too moift or too dry

_ afford Fewel, particularly thofe which contain much Oil, as baifa-

. mic and refinous Woods, 2. All vegetable and animal Coals, being

- thofe Parts which have exhaled their Water and Salt, and retained

_the Oil alone inhering in their Earth: 3. All bituminous Earths,

,4+ All Mineral Sulphur, whether pure or joined with other things,

.5 The Fat and Dungof Animals, and 6. Chymical Oil and Spirits.

-~ Ow the, remova} of Air, this Fire goes out. Yet it does not

immediately bear the Air, but repels it, and by that means forms a

f;nd of Vault, which by its Weight and the Preffyre of the incum-

bent Air, confines the Particles that would otherwife efcape, and
applies them to the combuftible Matter, Hence the heavier ths
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“Ap Eroption of ¥Mewie ‘Eha in 1669  Was ;pre-
eded for Eighteen Days, -with 2 dark, thick Sky,
Thunder, Lightning, and frequent Tremblings of the
. -Earth. THe Place of Eraption was twenty ‘Miles from
“the old Mouth: The.Matter of ‘it was a Stream ‘of
dnelted 'Minerals, boiling up and -guthing out, ds
Water does, at the head of ‘a .great River. Havi
run thus for more than a Stone’s-caft, the Fxtremitios
‘began to cruft, and turn into porous Stones, refem-
bling buge Cakes of Sea-coal, full of ‘a 'ﬁu'c'er‘ﬁnf_.

: * . Thefe

*Air, the flercer the Fire; which thereforeis fierceft in #ill, cold
“Weather.. A }

"T'u1s Fire in burning combufible matter, affords a thining Fire,
-~ Flame, or both: And frequently too, ,Smoke. Soot-ahd Afhes,
"Shinivg "Fire fecms to be Elémentary Fire, fo firongly attratted to-
‘ward the particles of the Féwel, as to whirl, divide and attenuste
‘them, and thus render them volatile and juft fit to be expelled.
*Flame feems to be the moft volatile Part of the Fewel, greatly raré-

ed and heated red-hot. Sovt is a fort'of Coal, confifting of a thidke

Sulphur, and &n attenaated Oll, with Eaith and Salt.  Smoke is the
yearthy and_watry Particles of the Fewel, fo rarcfied as to bredic .

thro*into the Atmofphere. dfbes are the Edrth ‘and Silt, which
*$he Fire leaves unchanged. . :

 FirE increafes theWeight of fome Bodies. Thus if Antimony de
“placed under ‘a Burning glafs, the greateff Part of it will-feem to
“evaporate in Fumes, and yet if it is weighed, it will be found to
“have gained in weight. ~ - ) B

‘Bu T befide the Solar, thereis a Subterraneous Fire, The Earth
is only cold to the Depth of forty or fifty feet. Then it beginsto
“grow warmer ; and at a great depth ‘it is fo hot as to deftroy Refpi-
“yation. Hence we leatn that there is another Source of Fire, or-as
"3t were another Sun, in the bofom of the Earth, )

_Uron the Application of Fire 1oWater, it doils ; that is, the phr-
“ticles of Fire, paffing thro’ the Pores of the Veflel, firike on the
‘Jowéft particles of the Water, impell them upwards, and renderthem
“lighter than before, both by inflating them into little Vificles,
*and by breaking and fej antinftha'r' Spherules. There will of con-
fequence be a conftant Flux of Water, from the bottom of the Vef-
‘fel to the top. And hence we fee, why the Water is hot, at the
‘top fooner than at the bottom. Farther, the Air contairied in
_the Intérftices of the Water being dilated, and its Spring increafed
“by the Heat, it afcends thro® the Water into the Air, carrying With
‘it the cantiguous Particles of Water. And by this mreans much ‘of
_the Water will be heaved up, and let fall alternately, as the Air has
gRot power to carry away into the Atmofphiere, more thian that fmall

Plrg that rifes in Stedm. : :

.
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Thefo came rolling over one apather, and where any,
thing oppofed, filled up the Space ‘and. rolled over.
But they bore down any common Building, and burat,
yp ajl that was combuftible. This Inundation went
qn about a furlong a day, for 19 or 20 days. It over-
whelmed fourteen Towns and - Villages. The Noife
af the Bruption was heard Sixty Miles.

- Ox Sunday, March. 9, 1755, ahout Noon, Moung
1na began to caft from its mouth, a great quantity
of flame and fmoke, with a moft horrible Noife. Ag
faur o’clock, the Air became quite dark and covered
with black (louds, At Six a axpwer of Stones, each,
weighing aboyt three. Ounces, began to fall over all,
the City of Mafali and its territories. ‘This fhower
lafted *ull a quarter paft Seven; and was fucceeded,
all night by a Shower of black Sand. On Mopday
Mpraing at Ejght, there fprung from the bottom of,
the Mouatgin, a river of fgajding-hot Water, whicl
ig halfa quaster of an hoyr overflowed all the rugge
Land that s pear the fogt of the Hill, and fuddenly

oing off, left, the whole &vlar&c plain of Sand. The
gone'a, and Sand which remain wherever this Water.
reached, diffes in nothing from the Stones and Sand
of the Sea, and bave even the fame Saltnefs. After
the water was gone, there fprung from the fame
Qpening,. a fmall $yeam of Fire, which continued for
four and twenty Hours.. Opn Tuefday, about a mile
helow this anjug, there arofe another Stream of
Rirg, which being in breadth about four hundred feet,
oyerflowed all the adjacent Country.
,On the 3d of December, 1754, & Stream of liquid
Fire, began to run down the fide of Mount Vejuvius,
from an'opening on the Eaft-fide. But it foon ceafed
rpnaing from this Orifice, and burft out from a2 much
lazger one, about.two bundred Yards below it. Afe
terward it burft out from a third Orifice, and having
ran fome fpace with great fury, the Surface theb began
to cool and incruft, as it ran over gently-decliaing

Ground, ’till it came within about ten yards of the

top of a fleep Declivity. Here the Fire colle@ed, as

in a Refervior, to'fnpplg a Cafcade, which ruthed

. - z

down
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down from thence, in a channel of more than 26 feet
wide, and about 200 yards in length, with a fall of at
leaft fifty feet. After this the Stream was lefs rapid,
but grew wider, and fpread feveral miles from its
Source. It now ﬂrefented a very different Scene, from
what it afforded before. The Cafcade (fays an Eye--
witnefs) looks like melted Gold, and tears off large-
Bodies of old Lava (fo they term the incruftation)
which float down the Stream, ’till the intenfenefs of"
the heat lights them from the bottom. But in the:
lower Country, it divides into {maller Streams, run-
ning with lefs rapidity : And yet with fuch violence,
that it drives the frongeft flone-fences before it, and:
lighting the Trees, like Torches, affords a moft ex~
traordinary, tho’ difmal, Speacle.
ON December 23, 1760, about Two in the Morning,
a violent Shock of an Earthquake was felt, near
Mount Pefuvius. Some time after, fome Countrymen
being at work, four or five miles from it, perceived
the ground near them on a fudden heave and gape,-
like Dough that isrifing. At the fame time they ob.
ferved Smoke iffuing from the Clefts. They imme--
diately fled, *till they thought they were out of Danw-
ger : And then looking bac%c, faw the Water of a Cif>~
tern, near which they had been at work, fpout out ta*-
a great height. This was fucceeded by a large Dife-
charge of fiery Matter from the mouth of the Ciftern,
and from four other Openings, attended with a dread«
ful Noife and Explofion of burning Stones. - On a
fudden all the fiery Streams united in one, flowed im~:
etuoufly down the Mountain, and gliding-quick as_
ightning, prefently covered all the adjacent Lands. -
Meantime the whole Mountain fhook greatly. -and a
fixt Pillar of Smoke iffued out of the main Aperture,
which rifing to a certain Height, then diffolved into
Athes, and fell like Rain, all over the Mountain. At
the fame time an immenfe Quantity of burning Stones
was thrown out. : -
Tue fiery Steam continued ranning down the Moun-
tain, the whole Night between the 23d and 24th.

Houfes, Gardeas, and every thing inits way, were coB-
. fumed.

-
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fymed. And *Athes were @Il thrown out; which Jay
deep on the ground for feveral miles about, and reached.
as far as the S¢a-coaft.

ON the 25th alio theye was an eruption of liquid fire,
with a fhower of Stopés, snd an huge Noife. In feveral
Rarts this Stream was fifty. Spans deep. The Mountain
meantime costinued to roar, and thick Afhes fell like
Rain, over the whole Gountry. '

: Qm the 26th both the Mountain itfelf and the Hills
lately produced, fent forth Stones and Afhes. The Bel-
lowings were ftill heard, but with Intermiffions : And °
out of the five Apertures, two only continued to emig

- Stones and Afhes and fire.

.- Ox the 27th only bne fiery Stream remained, and
shat began to cool, and to lofe its Brightnefs, appearing
anore duky, like burning Coals ready to goout.- On
&he 28th the Syeam ran mugh flower, and no more burn-
dmg - Sgones -were cat out. The Height of the chief
JH reifed thereby was about 200 Spaps, and its Cir-
cumference about 200 Paces. The Motion of the La-
~ain front was very flow ; it gained ground only on the
-fides. The Hill, wheze the lagt Age;m_ue was, burgl,
-snd fire-iffued from all the Fiflures. .
On.the 29th, the Lava having ceafed, appeared.to
:have reachad abeut a mile in breadth apd four miles in

- dength. The new-raifed Hills were now quiet : Bur dis

top of Pefuvius flill caft out’ Afhes and Smoke and fome

~Showers of Stonés. Abogt Eight at Night the New

Hill was overurned with a great Crack, and on the

-;goth emitted nothing. But;from the mouth of Vefuvius

: Clonds and Afhes came in great Abundance.  .i'rgm

.oe

Ahe :whole it appears, 'that the inflammatory Contents
itgke fire at 8 great Depth in the.Cavern. And it.is
-Migbly probable, it is the Sea-water which feeds this
ifybterraneous Fire, by means of jome Cummunicatigns

- .#dhich the Volgano t.as with the Medirerrancan.

.

- TuERre .are Voleanos likewjfe.in many ot the Aneric .
1¢en Iflands : And a very eminent.one in.Guadalyps.
The, Summit of this.conftantly gmits Smoke, and fome-

. itimes:Flames It rifes-very high g the form of .a Cone
- sboveibe  chain of%aaw%s,;kbﬁ»zﬂsﬂw e CF'!“‘;.
: . of

3
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of the Ifland. Near the foot of it are three Springs;

the waters of which are fo hot as to boil Eggs in three
Minutes. The neighbouring Ground fmokes and is full
of brown Earth, like the drofs of Iron. But the chief
Place where -the fmoke iffues out, is higher ap, at dre
foot of a fleep bank, about 5o yards in breadth. Here
no Grafs is to bé feen ; nothing but Sutphur and ealcined
Earth. ‘The ground is full of deep Ctacks, which emis.
mich Smoke, and where yoa may hear the Sulphur boil.
But the Stench of it is intolerable. The ground is loofe;
o that yoo may thruft' a Cane up to the head.. Axd
when you draw itup, it wilk be as hot as if you had plun-~
ged it into Slaking Lime. : K
.~ On the plain top of the Hill is another Funnel, that o-
ned fome years fince, and emits nothing but Smoke;
ut here are abundance of large and deep Chinks, which
_doubtlefs burned im former times. Inthe middle of this
“plain is a very deep Abyfs. 1t is faid, there wus omee
a great Earthquake in the Hland, and that the Bvimfome~
"Hill (fo they call it) then took: fire. [t was probably
then, this Abyfe was opened. - It is between two Craj
that rife above the Mountain, and on the North fidevan-
fiwers to the great Cleft,” which goes down abave a tho-
fand feet pchendicular, is'more than 20 feet'broad and
penetrates above 100 paces into the flat. 8o that in"this
" place the Mountain is fairly fplit, from the t8p down<to
the Bafis of the Cone, R £ 4
- On this Plain yoe may fee the Cloudsgather below,
and hear the Thunder rumble under your-feet. ‘The
" great Cavern is vnder the Cléft, and was doubtlefs fomn-
ed by the fame Earthquake that fplit the Motntain isto
two Partsnearly ‘equal. - The Parting goes ‘North and
" South. To the North is' the Clefcand the Caverttiin
~ -the middle the' Abyfs, and to thé South, the burdimg
G'ulih. ‘The Cavern is aboat twenty-five feet wide; as
much in height, and about fixty Paces deep. .Within
" thisis a fecond Cave, about 60 féet in lenpth, ‘as miich
* in breadth, and forty in height.  Here the Heat is dno-
derate : But there is a third Cave within: this, where ft is
 fohot, that a torch will give no Light therein, ankd a

' man can “firce fetcl breathi: Vet ‘on ilic lok isnggheat
S L . bollow
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Tollow, which ‘is fufficiently cool.. Aad the {pace of
One fathom makes the differeace. It feems ftrange, thag
in the fame Cave, 300 feet under ground, it thould be
fo hot on one fide, and fo cool.on the other. Perha
the cool. Side has fome.Vent into the great Cleft, and
recéives frefh Air thereby. A
t.- AnoTnER furprizing Eminence, which may be rank,
ed: among . burming Mountains, is the Pite of Tenercf.
On-the Summit of.it is an Hollow twelve or fourteen
feet deep: The-Sides floping down to the botrom,
form a Cavity, .like a truncated Cone, with its Bafe up-
permoft.. This Cavity is nearly circolar, about forsy
fathoms acrofs. ~ The Ground is very hot, and from near
‘twenty Veins, iffues a Smoke of .a firong, fulphureous
Smell.. The whole.Soil feems powdered with brimftoge,
<which forms a beautifully coloured Surface. = Almott all
- the . Stones thereabouts are of a greenith Colour, fpark-
« ling with yellow, like Gold. Oa the middle of one of
. the -Rocks-is .an - hole, .abount. two inches in diametar,
~Fence prodeceds a noife, like that of a great Body of Li-
uors boiling very firongly. And fo hot a fleam comes
- from it, as will burn the hand, even at a quarter of 3
- yard’s diftance. .. . - o y
A smarL Partof the Sugas-loaf is white like Limg :
+ i Anether fmall Part is-covered with a Salt. But the far
.- greateft Part is cevered with Snow, almof: throughout
- the Year. R ;
.« Fue Accounts given of its height are exceeding vari-
" ‘ous: ‘But a Gentleman fome years ago, who meafyged
it exally, found the perpendicular Heighs to be two
.-¢hoafand, five hundred.and fixty-fix fathoms. . . |
. §. WHEN it bappens that any inflammable Sabﬁ?gce
: takes fire.ia the Caverng of the Earth, the Air contained
.+ theseinis rzefied and ' exploded with an immenfe Foyce,
- : Kidreby notonly the Arch which covers it, but the whole
= Body of .incupbent Earth is fhaken. And this is gne
~ Species:of Bartbgaakes. In this cafe, the deeper the
. Cavern is, and the larges the Quantity of magter which
- takes fire, the more extenfive and the more violent the
- Barthqualie. 1f "the Cayern.is near, the Surface ,of the
> JBarth, dhe Eira ofken ifiues. ouk of it; and the !?v‘er
: at

Wbt
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Party being taten sway, the Groand finks id and fwaHtiwe
up Houfes or, whole Cities. . Bat, to confider
this poiat a little more minutely. As fome Earthquakes
are owing to Fire, fo are fome to Air, others to Water;
aund others to Earth itfelf. i. The Eaith itfelf may be
the occafion of its own fhaking, when the Roots or Bafis
of fome large Mafs being worn away, that Mafs finks in
by its own weight, and caufes a Concuflion of all the
neighbouring Parts. 2. Subterrancous Waters wath awdy
she foundations of Hills, and eat far-under tre Earth,
_ By this means many Earthquakes bave been ‘occafioned,
«and whole Cities fwallowed up. . ‘This was undoubtedty
-the Cauf¢ of the great Earthquake at Pors-repal, and of
that which {wallowed up Lima. 3. Air peat upin the
Bowels of the Earth, if it be at any time rarcfied and
expanded, will fruggle for vent with incredible farce,
and thereby both fhake and tear the Earth. 4. But the
" afual Caufe of the mof violent Earthquakes is Sulpher,
_or fome other inflammable Matter, takiag fire in the
Cavities of the Earth;, and burfling thro’ whatever
ofes. ‘
OP?I‘-msu are ftarce any Countries that.are mach fubja®
to Earthquakes, which have not fome burning Mounteim.
- And whenever any Earthquake happens, this is .con-
- flantly in flames. Indeed were it wot that thefe Vents
. thusdifgorge the Fire, it would make far gredter Havogk
than it does ; probably, it would make the whole Conn-
wry for a vaft-fpace round, quite uninhabitable.s . Yea fo
sbeneficial are thefe, that we do not want Inflances, >of
. Coontries frequemly annoyed by Bartbquakees,- which
upon the -breaking oat of & Volcano, havet hoen.whtily
¢ sdefivered from:thém. - * - TR
Peruar$ what caufes moft Eartliquakes.ofrthis ind
. 3s the Pyrites,or Iron-flone, -whicls il take fire ofitfelf.
- #The Eatth, we know, aboinds in Cavisies, which are
- @t certain times fall of inflammable Vapours. ‘Fhiakhe
* Damps'in Mines’ fhew, whith being fired, do e¥yey
i thing as in ah Earthquake, only-in d'lefs dogree: = And
: -the Pyrités only; of all -known Minerals,: pields thisin-
< . fammable ‘Vapour. Nor -is -any VimerakorQre what-
" - sgver ful phurcous, burwhist is s xor Ick dx&mgdi{thc
e yrites,

-,
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Pyrites. ' But probably the Pyrites of the buming Moun- -
tains,. is more fulphureous than ‘Ours. It is likewife in
far greater Quantities in all the Countries round the Me-
diterranean than in England : A plain Reafon why Earth- -
:Euakes are fo much more frequent and more violent -

ere. : A

AN artificial Earthquake may be made thus. Add
20 pounds of Sulphur to twenty of Iron Filings. - Mix -
and temper thefe with Water, fo as to form a mafs of
the confiftence of a-firm Pafle. Bury this three or four
feet under ground. In Six or feven Hours time, the
Earth will begin to tremble, crack and fmoke, and Fire
and Flame will barft thro’. So that there only wants a
fufficient Quantity of this Matter, to produce a true
Eina. If it were fuppofed to burft out under the Sea,
it might occafion a New Ifland.

- To explain this point a little farther. This Globe of
Earth is bored thro’ with infinite Cavities, which branch-
ing out, like the Veins, Arteries and Nerves in our Bo- .
dies, pafs under the very bottom of the Sea. Some of
them ferve to convey Water, others a more un&uous
Sabflance, others an igneous Matter, that gives Motion
to the-whole Frame. - ’ N

‘THus the exterior Sea communicates with the inmoft
Abyfs; and pafles to the Roors of the Hills and Moun-
tains. :Meantime a conflant Air or Wind forces the
Water into the dark Caverns, and revives and keeps alive -
a perpetoal Fire, . . o

- Have we notindubitable Examples of thefe things ?
Does not the vaft River #olga, pour fuch a Quantity of
Water into the Cafpian, within tﬁe fpace of one Year, as -
would be fufficient, were there not fome invifible Outlet,
to caver the whole Earth?, This invifible Outlet is ar
huge Cavern, that gaﬂ'es under Mount Caxcajus into the
Euxine Sea. Hereby the Waters of the one Sea, dif2
charge themfelves into the other. And the whole King--
doms of Georgia and Mengrelia, are as it were a Bridge
over thofe fubterraneous Waters. . o . e

. WaEN the Cafpian Sea has been, on occafion of winds),
too much emptied into the Euxine, it is replenithed from .
the Perfian Guiph, waich is a kind of Refervior foz i;.'

B . : a
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And the fulzerzaneous Cammauication betwoee: the; Rid-
Sea and the Mediterramean, is now out of all difpute.

Axp how many Inftances of this bave we in Rivers ?
Sa late Geographers affure us, that the River Niger in
Afric is derived from the River Nilz, under the mighty
Chain of the Mountains of Nubia; on the Weftern Side.
of which Mountains, it takes the name of Nigee, and
contindes its courfe into the Arlantic Ocean. So the vaft
and deep Cave in Mount Taurus, receives the Zigris and
gives it a paflage to the other fide. The fame River af-
terward hides itfelf under ground, for near 12 Miles, and:
then breaking out again, difembogues.into the Explrates,
near Babylon.

-To come nearer home: The Guadiana, that runs
between Spain and Portugal, runs thirty two miles undee

round. Yea, in our own Country, the Mok in Swrry,.

Is into the ground near Bexbill, and rifes again at a
canfiderable Diftance. .

.Hence we may fafely colle®, that the Earth is filled:
with fubterraneous Aquedufts and Caverns, full of Air.
and Vapour and copious Exhalations. from all. forts. of
Minerals, as wel) as Water.

Besipes thefe Cavities, there are Mountains whofe
Bowels are in a continual Flame. And theis belching
out Athes, Smoke,- broken Rocks and Minerals, argug
valt Vacuities, and buge Magazings of combuftible mat~
ter, which are lodged therein. In the Cbain of Moua-
tains called the Andes in America, there ate no lefs than .
fikeea Volcanos, by whofe Burnings, Caverns, as big as
whole Kingdoms are made, and receive the Catarafls of
mighty Rivers. And notonly here, but over all the
Earth, there are fo many Chanaels, Clefts and Caverns,
that we do not know, when or where we fiand upon

ood ground. Indeed it might amaze mep of a flout

eart, could they fee into the Weorld beseath their feet, .
view the dark Receles of Nature, and oblerve that
the ftrongett Buildings Rand upon an imment Vault, at
the bottom of which runs an unfathemable Sea, and.
whofe upper Hollows, are filled with flagnating Airand
the Expirations of fulphureous and bituminous Matter.

- THEREFQRE

i
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. Tuznevorr a5 there ave a0 large Tralts of 'Land,
. without Velcanos and fulpliuresus Caverns, from which
braoching into fmaller Pipes, the fubterraneous Heat is
conveyed . throughout the Earth: S0 ne Country cin -
promife “ itfelfl an eative Immunity from Earthquakes:
< Even were there no ather Caufe of thefe dreadful Evenss,
- but fubtesraneous ' Fires. Efpecially when it is confider-
-ed, that the Earth is in one Part impregnated with Sule
.-iphur, in others- with Nitre, Allum, Vitriol, Mercury,
itumen, Oker and Chalks. For if an artificial Powder,
" ,mmade only of Nitre, Sulphar and :Charooal, has fo won- .
- derful Effe@s : What force mult that combudtible Macter
. have, which asifes from Salphur, Nitre, Sal Ammoniac,
- Bitumen, Gold, Copper, Iron, Arfenic, Mercury, -asd
‘other metallic and mineral Spirits, with which the Womb
of the Earth abaunds, when the fubterraneous Fires
break thro’ into the hollew Vaults, where thefe are repe-
_fited by ‘the Gop of Nature ? Then, according to the
LCopioufuefs of thefe Combuflibles,:and the more or laf
. Firmuefs of the fuperincumbent Earth, thefe Fires-canfe
Tremblings and Concuflion+, or violent Eruptions : And
..perhaps open wide and deep ‘Gulphs, wherein whale
-Cities, yea Mountains are fwallowed up.

‘Many fuch Inftances occur in Hiftory. Plyy-tells
-us, that in hiscown time, the Mountain Cymboras, with
the town of Exristes, which flood on it fide, were totally
fwallowed up. He records the like of the City of Tanralis

- in Mapmefia, and after it, of the Mountain Sepealus, both
- abforbed by .a vielent' Opening of the-Earth, fo that sio
trace of either semuined. Galanis and Garvatus, towns
once famous in Pbhenicia, are recorded to have miet:flie
. fame fate. “Yea, the valt-promontory called Pbégéum in
-SErbiopia, after a vielent Earthquake - in the pight, was
not'to be feen in the Mosning, the Earthhaving - fwal-
:lowed it up and-clofed over it.- .
. nLaxe fnftances we have of later date. The Mountiin |
- Picus, inrone of the Melucea’s, - was fo high that it sppear-
:ed at a vaft diftanee, and-ferved as 2 land-mark:to Satlots,
.But daring an Earthquake-iin!the lfle,” the ‘Mountain-in
.an infant funk into the bowels of the Eatth : Apd no
token of it remaised, -but avatt Lake of Water. . 'lIl’:e
e
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bk%\happened #"the mountairions Parts’ of :Chix®, in
* 15667 Whén a whole Province, with alFitétowns, Cilies
- and Inhabitatts was abforbed in a ‘montents-ab immedfe
Lakc of Water remaining in its plice, even to this dayi
- In the: year1646; during the terrible Barthiqualce in
tbc kingdom of Cbil¢; Teveral whole Mountaihs of-the
- Andes, one after ancther, were wholly' abforbed in the
- Earth. - Probably many Lakes of whofe btgmnin we
. have no acoount, were occaﬁoned by tbe lxke Ab!brpﬁ
fons, © -
. IN Perfia, there is a fubtemneous Fn'e, of & thote
: harmlefs Nature. - It “rifes out of the ground, aboat
“twenty miles from Ba#u, and three from the Cafpidn
»8ea.' ~The Ground is rocky, but hasa fhallow Covering
of Earth. If this be any where fcraped off, and fire ap-
plied to the place, 1t catches fire immediately, ‘and burns
- without dlmmunon, nor ever goes out, unlefs you throw
cold Earth over it, by ‘which it is eafily extinguifhed.
~ A piece of Ground, about two Englifb Miles in* Extent,
has this woaderful'Property.” ‘In imany Parts of it there
.is a' continual Flafe: The chief:is an hole about four
- feet deep and fourteen in diameters  This is faid’to have
-burned ‘many thoafand Years. “They botn: Stones into
“ Lime, by filling a hole in the grousd with them, and
“then bringing a lighted Candle to the hole. The fire

" immedierely kindles, and in zbod't thtee days, bu\'ns*tlle ‘

: Stone’s fufficiently.
. Ir is remarkable; that this Flame, th great Rrewr

it bey iw:s neithet Stoke “twor Smell.” There is much
t

'Napth a all abotit¥he ﬁacc, ‘tho”rﬁt Juﬁ wheﬂe'!he
.’ S [ I N ]
Doua-rn““éﬁ“ibﬂkfﬁable Vapour iffues in aBun-
. danceovt of B grount¥ifihisiack:  Something of the
. fame- kind W Fourth Bewlen Bokgna and Fhrence, on
the fide of Wb of the WPeriiA?' On x' fpot of grouad
three or foar: mfles sh @amerertthete is a conftarit Thap-
. tion of Fiser > The ¥iline rifing very high'; yet:without
. Noife, *Snioke or SmlM:\¢In great Rains it fometimes
- intermits, - butiafederd burns with the greater Vigour,
‘There are three other fuch Fires on the fame Mountaias.
Probably they rife front-Veins of Bitumen. '
s : ' Ws
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W have the like inflsmmable Vapours in-.!ngha;'. n
and fome

dn-ee or four different Places. In
. other Parts of France, the Surface. of feveral Springs takes
fise’in the fame manner on the Approach of a

Sulphureous Vapours undoubtedly exhale from the Wa-
.ters : As.is the Cafe in the famous Grerto Zel Casi,

- THis lies on the fide of a litde Hill, between Napks
sand Poxoli, 'The fides of it are cut perpendicalarin the
-Earth. 1t is about three feet wide; ancar twelve feet
long ; five or fix feet high at the Entzance, and lefs than
_shree atthe farther End. . .

Taue Ground flopesalittle from thisEnd ta the Mouth,
.and more from thence to the road. If you ftand a few
sfteps without, and floop o as to have your eye nearly om

_alevel with the ground of the Grotto, you may feca Va-
gpour within, like that which appears over a Chafing-dith
... of red-hot Coals, . only that it is more fluggifh, and does
.ot rife abave five or fix inches high. Its Surface, more
diftin&tly terminated thaa that of other Vapours, balan-
<es vifibly under the Air, as if unwilling to mix with
it. The Ground of the Giotto is always moit ;
and fo are the Sidesto the height of ten inches. Yer
this never increafes 6 as to form any drops. While you
Atand, ugright, you remark notbing more, thas a flight
earthy Smell, common in all fubterrancous places which
are kept fhut. But if you put down your hand, 'within
ten inches of the &tound, it feels as if you put it into the
fleam of boilj ater. Yet your hand contra@s either
Smell nor Tafte, - A Vapour fimilar to that in the Grot-
1o, rifes alfo from the.ground witheat. But it is weaker,
does not rife fo high.” This partly fpreads ifelf
rom the Cavern, partly exhales from the Earth.
. AonTED Flambean, thref inco the Vapour, pre-
fently goes out ;. yes ‘withoms sny Noife or Hifing.
The thick Smoke which appears immediately after its
Extinétion, remains. floating.om the Vapour, aad be- .
ing.:l"?h;er than it, but heayigy than the Air above it,
fpreads between both. Indeed Common Smoke is
lighter than Air: but.that impregmased with the Va-
pour isheavier. . . . .
Vor. Il ., ..~ 120, G . ’ Ir
1.



( 724 )

. B» ayoung vigorous Dog be held dowh withia' the
‘Vagoue, he at fisk ftruggles, paits, {norts and ratdes
3a the throat. Batin three Minutes he lies as dead.
him into the open Air, and he draws in'longr -
Deaughts, as one recovering from a Fit, and in two
Minutes gets upon his Legs, and feems.to ail nothing.
A Cock having his H plmﬁd into the Vapour,
was fuffecased all at once beyond recovery. Fi
are fapified by it in3 or 4 minutes.: yet.tho’ ﬁ
‘hawe laid in it a quarter of an hour, foon recever w
placed in the open Air. Large Flies, Beetles and
Buttefflies, were longer without giving Signs of their
fuffesing, and lonicr in recovering. A Toad refifted
the Vapour -near half an Houor, a Lizard above an
hour and a Quarter. And a large Grafs-hopper ftir-
red in the Vapour, after being more than two. Houns

m u.
-+ AN Englifp Gentleman kneeled down in the Grotto,
and leaning on bis ha:dds,sbcggred h}is fage:o :it:i:pz or
4 inchss o ) ing his breath, in
gi.s eyes ope:?eang;g&'l‘ongne a%ittle out-of hirnioutﬁ
He remained thus three or four Seconds, without any
painful iimprefiion, ‘or any fort:of Tafte ophis Tongua.
‘And hence it manifeftly appesved, that shis is vot &
poifenous Vapour. o :
Ha afterward advanced his facs to the Surface of the
Vapour, and took in breath gently. He was {enfible
" of fomething fuffecating, juft like the Air of an hot
and moift Stove. Likewife he felt a flight acrimony
in the throat and. ‘mofe, which made him cough and
fneeze : but no Hesd-ach, mp: Sicknefs at Stomach,
por any other Imeonvenience. . = . . T
- Iy is clear then wpom the whole,. that Animals die
in this Vapoinr, not asipolosed, butratherasdrown-
ed, io afinid-not capable of fupplying the place of the
‘Ajr which is neceffery for Refgiration , and equally we~
ceflary to fuft@in Pimtn the Flame of a lighted Flam-
bean. - :
A muce RranpegFiame than that which iues but
of Earth, is that which iffues out of thie 8temach of
Animals. The Anatomical LeQturer at Pja in the
. . year
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YOt 1697, happeniop it hold a lighited Candle wear,
the S_u%bge&"hc was diffediing, on a fadden fet on Fire
the Vapours that came dut of the Stomach he had jufk
apened. In the ameYear, as Dr. R«ifct, then Anatomy-
Profefior at Pifa, was difie@ing 3 Woman, a Student
lighting hita with a candle, he had no foonet opened
the Stomach, thad there iffued out a yellow, greenith -
Flame. A like thing heppened fome years after.at
Eyoms, in diffe@ing 3 Woman. -Her Stomach was no
fooner opened, than a confidecable Flame burft out
and filled the place. Bat this i not o mueh wonder-
od at, kince the Experiments made by Dr. Vidpari, A-
ratomical-Profeffor at Bologna. He afirms, any one
may fee, iffuing from the Stomach of an Animal, a
matter that:burnis like Syirits of Wiae, if the upper
and: lower Orifices are bound faft with a very firong
‘Thréad. ' The Stomach thus tied muft be cut, above
and ubder the Ligature, and afterward preft with both
hands, fods to make all that it contains, pafs to .ome
fide. - This will produce a fwelling in that part, which
mauf be held with the left band to hinder its efcaping.
A-Candle then being held about half an inch from g‘
Stainach, let it be (nddenly opened by the right-band,
agid a. bluith Flame will immediately guth ont, which
will fometimes laft a Minate, The (ame way Flame
may be brought forth, from the Intefines alfd, .. .
- Noris :t“?rom Cargafes only that Flames bhave iffu«
ed. This has been the cafe with live Perfons likewife.
Bartholine relates, that a Polifp Cavalier, having drank
s quantity of Brandy, died in a little $ ace,: after an
Eruption of Flames thro* his Mouth. He relates alfo
the éafe of three others, who after drinking much
Beandy, etpericuced the fame-Symptom. Twe pres
fontly died; thé Thind efcaped by immediately drink.
ing cold Water. . §til} more- stonithing is the Cafe of
a Womau at Paris, whouled ¢ drick Brandy. to ex»
oefs. ' Bhe was doe night reduced to Athes by a fire’
from within, all but her Head and the epds of her
fingers. In like mAnner Cornelia Bradi, an aged Lady
bf uablentithed Life, mear Cefenain Romagna, in 1731,
.zetired in the Evening into her Chamber ; and in the
> Gz - Mersing
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Morning was found in the middie of the room, redacs -
ed to Afhes, all except her Face, Scull, three Fingers
and her Legs, which remained entire, with. the"
- Shoes and Stockings on. ‘The Afhes were light: the
Floor was fmeared with a grofs, finking Moifture,
and the Walls and Furniture covered with 2 moift
Soot, which had ftained all the Linen in the Cheft.

THerE have been Inftances of feveral other Pérfons,
burnt to death in this unaccountable manner: One of
whom was Grace Pet, of Ipfwich, in 1744.

6. THERE is no Body but may be by Fire conver-
ted into Glafi : not excepting Gold itfelf. And this
is the laft Effe of Fire : No Art can carry the Change
of a natural Body ary farther. :

As to the Nature and Properties of it, 1. Common
Glafs is an artificial Compound of Salt with Sand or
Stones. 2. It is fufible by a firong fire, and when fufed"
is tenacions and coherent. 3. It does not wafte in the
Fire. £. When melted it cleaves to Iron. 5. Whea red-
hot it 1s fafhionable into any fhape, and capable of be-
ing blown into a hollownefs, which no Mineral is.
6. Itis frangible when thin, friable when cold, and
tranfparent, whether hot or cold. 7. It is flexible,
elaftic and diffoluble by Cold. 8. It can be cut'only
by Emeryor a Diamond. g. It is not diffoluble by 4g&a-
Jortis, Agma Regia or Mercury. 10. Neither Acids norany
thing elfe extra& Colour, Tafte, or any fenfible Qua-
lity fromit. 1 1. Itlofes nothing either of its Subftance -
of of its Weight, by the longeft and moft frequent
Ufe. 12. It is not capable of being calcined, neithes
of contra&ing Ruft. ' -

. Bur there is no Property of Glafs more remarkable
than its Dudtility. Glafs-Spinners draw Threads of
" their brittle Matter, melting over a Lamp, with far
‘wode Eafe and Expedition, than common Spinners da
thofe'of Flax or Silk. Thefe may be drawn fincas a
Hair; yea as the threads of a Spider’s Web, fo as te
wave with'every wind. And the finer they are, the
moté flexible. If the Ends of two fuch threadsbe
knotted together, they may be drawn and beat, :lixu
e
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cherfpacs In the MidHe of the kvt dods nof exceed
the fdig"yfeighth Par¢-of an fnch in"diateter, * %
s Thpde is* fomething  eftontfhing in'the Power of
Solkans, to bring far- diftant Obje@ts mear; and: of
Mind/iapes, to remder thofe clear and - diftin®, which
are- quite ipvifible to'the naked Bye.” And no lefs
amfzing in another kind, s the force of Barming-glaf

Jeri v A plece:of'Wood-laidrbefore a large Barning-
glafs, took “fite *-an inflamt. ‘2. Water contained ,
in an earthenMeffel boiled-immediately, and in a fhort -
tme Yuite eviaporated. 3. A mafs of Lead; three
faches ‘thick, "began ta melt'in a moment, and
foor after rat'in a continued thread. 4. A Steel-plate

rew red-hot almof in "an inftant, and fmall Koles
weré wmade thro’ i §: Slate ‘beeomes black Glafs,
Tiles; Yellow Glafs, Earthen-pots, a darkith-yellow
Glafs. 6. A Pumice Stone becanve white Glafs, Euth
tlack Glafs, Bounes, an opake one. ' :
- Bur inthe extremely hot Weather at Paris in 170¢,
the Rays of the Sumrculleted by a large Glafs, had
fearce any force, tho’ the feparate Rays quite inflam.
#dthe Air. The Reafon of fofurprizing a'thiig feems
t® be, that the Heat raifed from the Earth great ful-
rareous Exhalations, which embarrafed, flopped, and
fome degree abforbed the Rays of the Sun. L
: Gunpeavder is commonly fuppofed tohave been invent-

- d by Barthold Schwartx, abont theYear 1380. But Ro
Bacon knew of it, an hundred "and fifty years befog:;
Scbwartx was bom.  For in his Treatfe de Nullitare
Magiia publithed at Oxfardin 1216 bre thefe words.
¢*You may raifeThunder and Lightring at pleafure, by
only taking Sulphur, Nitre-and Charcoal, which fin-
gle have no effe@t, but mixe together and confined i
a clofe place, caufe a Noife and Explofion greater thap
that of & Clap of Thunder.,” ~ = . L
- T 'Rffeft of Ganpowder i§ owving to the Spring of
the Ajr, inélofed in the ‘Grains and in thé Spaces be-
tween theni.' - AW el®Springs are dilated by the Firk
and fev @ playiig ai'ohce. “The Fowdey itfelf only
I - SRR v '»r : A fenes
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Ieé:;e; to light the Fire, -which puts the Aér:in
alion. oo Msor v oo
Murum fulminans, a preparation'of Gold, is fir firom-
r thaw Gunpowder. A Scruple of this sfs mxbre
rcibly than half a pound of That. A fingle Grain
laid on a knife and lighted at a Candle, goes off with
a greater Noife than a Matket., - - - woa- -3
7. Air is a trasfparent Body wherein we'live,: and
- which furrounds the Earth on every fide. It isJiguz
too, and invariably fo ; for it cannot be: frozen like
Water. The eafy Paffage of Bodies thro’ it, provesits
‘Fluidity. Andif alittle light be let into 2 darkened
.Room, its Parts appear in a continual Flu&uations. - -
AnorHEer Property of Air is its Weight or Gravity.
This you will immediately feel, if you'lay your hand
on tke Mouth of:a Veflel, which is emptied of Air.
If you lay a Square piece of Glals on the Orifice.of am
Air-pump, when the Air is drawn out, it will be broke
to thivers with a great Noife. Or extra&:the Air from
between two finoothly-polifed Marbles, and clafe the
Edges with Wax: They will then be fo ftrongly preft
hery as not eafily to be feparated.. Bat we aeed
-mo' other Proof of it than the Barowavr =/ A Glafs tube;
lofe az one End, and filled with Mercury. - Immerge
-the-other End in o Bafow of the fame-Fl¥id, and whea
-t is etectéd, the Mercury in the tube will rife thirty
Inches, above the Surface ofthatdin: the Bafon. .-
1~ Tae Changes thes in the Batometer are wholly ow-
ing:to the Changes in the Weight of the-Atmo(plere.
«But to what are thefe owing - 1t feems; -chiefly. to the
+Winds. - For 5. Thefe muft altey the Weight of the
- +Airih any particular Place,- eithes by bringiug toge-
therand-accumulating the Air, which is:thecafe whéh
-two Winds.blow at the fame time from oppefite points:
‘Or by fweeping away Partof the Wir,; as when two
, Wi»z;-blowo te. ways from the fame point; or
Jaftly, By cutting ‘off the preflure of the Amolphest;
Arkich happens when-any Wind blows brifkiyany way,
2,, Cold, nimv]’i\nigeo load. the Mmoghcm and
increafe its weight: 3. So do heavy, dry Exhalations
from the Earth, 4. The Alpbeing rendered heavier
ia

»
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in mere-able to fupgortahe Vapours, which beingin-
termixt with it, make the Weather fair and forene.
Wkdn is is: rendered dighter. by the .contrary -Caufes,
i hecotmes unable tddupport the Vapours, which then
fimke,, gagher into drops and fall in Rain. - "
' WiTH usthe Mercury is:higreft whesi the ‘Wind s
North or North Eaft, and.fo. brings the cold, conden-
fed Aiv of the Nosthern Climates. - In all Northern
£ountries the Mercary, varies more. than in the South-
ezn} the- Wieds being. more frequent, ftrong, various
sad: oppofite- to each. other. Between the Tropics it
foures varies.atall,-theWinds being fmall and generally
blowing-the. fame way.- " o .
-+ Tk Preflyret of . the Air, 13 ceverds paribus; as its
Heigho. . Cafry the Barometer -50.an bigher- plate,
where:the incambent Columnof Air-is fhorter, and a
dhorter. Column of Air is feftained : It being found to
defoend at the rate of.a.quarter of an inch for every
hundted feetof Afcent. : ;0° .. . .. -
. 'New Ais, as allother Flyids, muft prefs equally
®very way:: Hoaca it is,: thas foft Bodies foftain their
ﬁ‘un,mwidm*my ‘Change of Figure, and: brittle
. Bodiessuitbout Jpweaking, the! that. preffure be equsl
‘o -that.of 2 Column of Mercury, 10 inches high, ora
ASoluthn of Water,: of. 30 foos. Nathing can keep
vthefe Bodies. unchanged, but the-equable Preflure on
all fides, which reftfts as much asat is zefifted. And
hence on . remeving -or.leflening that preffave. on-one
‘fide; the effe of it is foon perceived an the other. .
ad1IT is hy means efits Grarity, i..that the Adr clofels
-3nvefls the Earth with.all:the Bodies.en it; and be
them down : ‘that it prevents the ' Arverial ‘Vefleld of
Plants and Animals. from being. 0o much diftended,
by the Impetasof- the . cisculaung Jyidess and thas
-3¢ hindees the-Blood. from oezing.out, thyo*.the Pores
of their conssining Veflels. : Hence they. who travel
2p bigh.Mounsains, ithe higherthey afpénd; are re-
Jaxed the morey tilld they-ifall inge fpitting: of : Blood.
y8: The mixture of scaptigaons, Floids is chiefly. owing
to.'this. -Heace- many. Fluids. which readily mix in
.the Air, when thatia remaved, remain fepasates T
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It determines the Aftion of one Body upou “snothyst;

‘Thus it preffes the Particles of Fire aguinft the Fewet-
‘Whereas upon removing the Ain, the Fire immediataly
goes out. Su.Adgua Regia cegfes to- diffolvesGoldy iF
the Air be taken away:.Hence alfe on.the tops: of
high Mountains, as on the Pike of Teneriffy the: mioft
acrid Bodies, fuch as Pepper, Ginger; 8alt, have-no:
fenfible Tafte; for want of afufficient Gratityzin the
Air, to .prefs their Pasticles-ivto- the Pores’ of the
‘Tongue. T v ey D
Tuz Fourth Préperty of Air is Blagicity. I¢yields
to an impreflion, by centraling its Diamenfions, and
returns to them, on removing the impreflive: Canfe.
This Endeavour to expand itdelf, every Particleof Air
continuslly exerts, aﬁain& an equal Epdeavounr of the
ambient Particles. Hence it is, that:a Rladder ¢l
of Air, will burft in an exhaufted -Receiver: "Whife
ong that before feem’d empty, fwells and appears to
be full of Air. e e d
. Tuis Power does not féem. to have' awy Bownds.
Nor is it eafy to be deflvoyed. Let:Ais be expanded
eyer fo much, it {ill retains its Spring.: 1 Nor:is this
fenﬁbl‘ydilinﬁniihed by.any Experiment, 'which has beea
et made. R P
y THxzs is no fixing any Bounds to its Condenfation,
any more thag to its Dilatation. lc will dilate inte
10000 times its former: Space, yea into 13679 times.
And.all this by its own expunfive Force,: withouc any
Force of Fire. The Air.we breatke nenr the: Susface of
the:Earth is compreft by its o&vnsm"fh:ﬂin@' atleaft
the 13679th Part of theSpace it wou efs imonmw,
And if the ane Air be'farcher tomdenfed by Ait, the
Spase it will take up when moft dilated; will Begaceord. -
ing to Mr. Bayle) tdthat it poffefles when tnoR tondenfe
od, & 550000 tQ oune. By its Elagticity’ Afr infis
smates intor the Pores of Bodies, casrying! itly it this
Facuity of Expanfion; whence it muft nedellarily-
sl the Particles it is'mixt with,:ikto perpetual Ofe:
lations. .And as its-Elaflicity ' is never the famé for
two, moments together, there muft be aw incefflant:Dis
latation and Contrafion inall:Bodies.: Totku“?:-
o - ing

DERTEECET N {
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fop af} Potrefaliion and  Fermtenitation, ricither o
~ which will proceed in wacw. And indeed all Natural -
ption dnd Afteration feem to depend hereon :
.So that Metals, particularly Gold, are fo durable, on.
:{ By being impervious to Air. And yet it may be’
oubted, whether Air itfelf be the true, original,.
univerfal -Diflfolvent ; or rather the .ethereal  Fire,’
which is intimately united with every Particle of it 5
and without which Airis effete and ufelefs, neither able’
to feed Flame, nor to fuftain animal Life.

THAT there is fome Matter in the Air much finer
than the Air itfelf, appears from many Confiderations.
In an exhaufted Receiver fomething remains, which con-_
veys the Heat near as readily as Air. Now this muft be’
a Bedy, and a Body fubtle enough to penetrate the Pores
of Glafs. Doubtlefs then it penetrates the pores of all’
other Bodies, and confequently is diffufed thro’ the Uni-
verfe. And this feems to be not only more fubtle than’
the Air, but far more weighty and elaftic. “To the
Weight of this may be owing the Weight of the Air, and
of all other Bodies : To its Elafticity, the Elaflicity of.
the "Air and of all other elaflic Bodies. This alfo may
caufe the Refleftion and other Phznomena of Light; as’
alfo Senfation and Mufcular Motion. Indeed it feems
to be-the firft Spring of all the A&ion in the Univerfe.

~'Arr" is 'fometimes deprived of its Elafticity, and'
wrought into the Subftance of other Bodies, from which
ngverthelefs it may be extrafted and refume its elaftic
State,.; As to Amimal- Subflances, a very confiderable
Quantity of Air is extrated from them by Diffillation,
not only from the Blood and Fat, but alfo from the moft
folid Parpé of Arnimals. - Half a cubic Inch of a fallow-'
deer’s born, produced 117 cubic Inches of Air: Half a'
cubic Inch of Oyfer frlls, no lefs thari 162 cabic Inches.

As' 10, Vegetable Subfiances, halfa cubic Inch of beart of

- QOak generated - 108 cubic Inches : A cubic Inch of Peas,
396 <ubic, Inches, or 113 grains, which was above a
third of its Weight. . This-Air will flath, if touched with
a Candle. . ) . ee e
_ Camphire generates' no Air :. Brandy, next to none':
Well-Water, or Rain-water, a lictle:: Pyrmont-Waer,

. - -twice
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o{;ce. s thuch ;. Which Air centributes to MM

this and other mineral Waters,

From Minerals much Air may be eutrafied. Half.
an inch of Newcaftle Coal yxelded 180 inches of Adr,
which weighed naar one third of the Coal.

YT a good Past of the Air extradled from thele. Ba+
dies, in fome days gradually loft ity ElaRiciy : ‘Becaufe
the acid, fulpbureous Fumes, raifed with -chas-Air, rée
forbed and fixt the elafic Particles. But whon ai meana
was found to prevent this, it loft only a feventeeth or

hteenth Part: (and that chiefly in the firlt 34 Hours )

he reft was permanently elattic.

THaers is another way of producing Air, - which foems
to be more Natural, namely by Fermensation. A cubie
inch of b Odl of I’zmal wuh half an inch of Sal dmmendic.

nerated Six cubic Inches of Air: Six Ioches of powi=

red Oyfier foulls, and an equal Quantity of Fbite swine.

negar, generated twenty-nane Inches.

HaT much Air isincorporated into the S;b(tanced
Fegetables, appears from the following Expernunh- ’

ORTY two inches of Al from the Tun
in three Months 639 cubic Inches of Air ; waen inches
of Malaga-Raifins, in fix Weeks geperated 411 inchosp
Twenty fix inches of Apples, in thirteen Days
968 Inches of Air. They then in three or four days yer,
forbed about twelve inches, and afteywards neither gqne—
rated nor reforbed. .

Trat the Air arifing from difilled or fgmgumg
Bodles, is true Air, appears from henoce, that it ceali-
nues in the fame expanded State for Weeks or Mbaﬁha,
which expanded Vapours will ot do. And that, it is
elattic appears, by its dilating apd contradling. with Heat
and Cold, ascommon Air does. .

Alr then makes a very confiderable Part of the Subs
flance of Vegetables -as well as Avimals. And-befide
thefe Particles of Au-, whxch ﬂ:rong‘y adhere tp, and ary-

. ; \muzhf

di

>~

b Mz, Geoffr o{tﬂxews, ‘thiat the mixtyre Qf any vitriglic Szks vnth
inflammable Subftances, ivil: yield common ' Brimfone : Partxcularl’
of Odo{ Feriol with Oil of Turpantine. BritRone therefore- is nod
thjag but vitriolic Sajt, united with fome combuftible Subftance,
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wrought o their Subftance, &feré f§ inthem a farge
‘Quantity, M}‘_ich is upon the wifig, and in a very attive
_ State. | TV I T )
Arn isgeperated likewHfe from Minerals by Fermenta.
tion. By othey fermenting Miktures it is abforbed agai,
@ by éthers gentated and apforbed alternacely. =
" A'QuarTER 8Fan inth of Mngs of Tron, and a6 inch
of compound” Agaafortis, in our days abforbed z7 inches
of Air.- When hot'water was poured upon it, it gene-
rated three or four inches, which after Sme days it a
forbed again. A quarter of an inch of Tron-flings, with
an inch of powdered Brimflone, 4bforbed pineteen inches
in twodays. Powdered Brimflone mixt with Newcaflle-
Coal, neither-generated nor abforbed. - o
Aw ingh of Cbal and as much O:] Of Pitriol, in three
days generated 31 inches of Air. Part of this it after-
ward reforbed. Two inches of Lime and as much S4
- vAmmoniac abforbed 11g inches.© The fumes ‘of this are
therefore very Suffocating. All burning and
flaming Bodies, dbforb much Air. And whereas ‘the
Air which {fome Subfances abforb, is afterwards remit.
ted, that which is abforbed by burning Brimftone, by
the flame of a Candle, or by Human Refpiration, does
not recover its Elafticity. ’ : o
Tae Elafficity of the Ait in the Veficle: of the Lungg
js continnally decreafitig, ‘thro’ the Vapdur it is there
Joaded with; fo that there needs frefh Air continoally ;
otherwile thofe. veficles will foon fall flat, whereby che
Motion of the Blood thro’ the Lungs being fopt, inflang
Deathenfues. And this feems to *be‘exa%dy the cafe of
moft of thofe, wht-are killed by Lightning, which fo'
totally. deftroys the Elatic Air in’ the Lungs, that they
inftantly fall fae *- 0 v o0t . ;
~Awp that Candles foon go dat, if ey’ are confified i’
a fmall Quantity of Air, feems not to be fo much owing,
to their having reridered the Air efféte, bé{ confuming its
wivifying Spirit, as to its defiraying the Elafticity there-
of, by its acid, fhliginoas ] Eq(ws.' RSN
* Bur rothing defiroys*th rdﬂ!;t'tyaf‘Air like Brith-
flone, 'whether ‘bursing, "or jn' fertfenting Mixtures.
And as the atvadtive’ ‘of éodks‘is found o be fhore’
— o ) . ' o

-
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or lefs, as they-have mare or. fewerfulphuresys Pasticles,
fo we may mhbl akribe the fixing the clafic Parch
cles of Air, te the l{n%mm&ioﬁ -of the fulphurecip
Particles, with which Sir- Jaac Aeectas fappoles all Bex
‘dies to abound, Lgnon or H:hc : S
" *Pisg various Mixtures in the Scomach fometimes peass
rate, fometimes abforb Air. In a Digeftion the
‘generating Power excéeds the abforbing Power but a lit-
e. When it exceeds it much, wé may be troabled,
‘more or lefs, with diftending Flatus’s. . - ,
W have feen, how much Air may be extratted from
‘Animal and Vegetable Bodies, into whofe Subftances it
‘was before intimately and firmly incorporated. And
“confequently, great Quantities of Air, mauft be contina-
ally expended in their Production, Part of this, we fee,
miay refume its elaftic State, when their Texture is diffol~
ved. but Part probably never regains its Elafticity, at
Raft not in many: Centuries. - However we may fee,
what immenfe Treafurss of this important Element, the
wife. Author of Nature has-provided, the conftant Wafte
of it being abundantly fupplied, by Heat or Fermentati-
gn from innumerable denfe Bodies. - ' )
¢ Ir all the Parts of Nature were endoed with a ftrongly
akra@ing Power only, whole Nature would immediately
become, one unaftive, cohering Lump. It was there-'
fore abfolutely neceffary, there fhould be ‘everg' where

intexmixt, a proportion of firongly-elattic Particles.:
And fince abundance of thefe are continually reduced
fom an elaflic to a fixt State, it was alfo neceflary, that

- thefe Particles fhould be endued with a property of refom-
ipg their Elagticlty, whenever they were difengaged from
that mafs in which they were fixt. And hereby this

. beautiful Frame of things, is maintained in a continual
Round,. of the ?mda&iqn and diffolation of Animal and”
Vegetable Bodies. ' ) v ‘ '
'f’u;Axx is very inftramental in the Prodution and’
Growth of Animals and Vegetables : In its elaltic State,
by invigorating their Juices; and -in its fixt, State, by -
reatly contributing, to the Union and firm ‘Connettion
of their conftituent Parts. It is alfo a very powerfal
Agent in the Diffolution of the ime Bodies. 'A ,
11 3
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Au 365 aporstherBodies ags only by ijs Elafticicy
M@mimm;;wwngxm mixt wx

B Fbus -]t diffoves-Badjamenot only by its Pref-
?;e» iAstritians. but aagoniiniag all forts of Mea-
ftruums.  Iron foon becmm Aé:. ,r:;le{tddbg-;
£50dedubiyQilor Rillasrtf-Jeon bave been (o, reduced by
Air, that pre gightcremble shem to duft beqepn the
fingers. . And'Copper is converted by it-into .a Sub-
fance lik¢ the: Verdegreafe prodaced by Vinegar.
In our Southern Colanies Freat Guns ruft fo faft in tha
Air, thatin a few years large Cakes may be peeled
off them. _ In. Peru the Air diffolves Lead : but it wilt
not diffolve Gold ; becaufe Sea-falt being very difficule
to volatilize, there is but little of it in the Atmofphere,
But in the Laboratories where Aqua Regiais Ku&uin . .
the Air is much impregnated therewith. An Gofd-
whep expofed to this Air, contralts Ruft like other. -
Metals. Air diffolves Stone likewife. So the Purbuc®
Stone, of which Saliffary Cathedralis built, is obfery<
ed to become fofter and fofter, till it moulders away,
BuT pure-Air is no where to be found. Thatwhick
furrounds us is the moft heterogeneous Body in nature,
1t is no qther than an univerfal Chaos, 3 Calluvies of
all kind of Bodies. No Bodies can withftand the Force
of Fire.  And whatever Fire cap volatilize is found jn
the Air. Hence for inftance, the whole, -Fogil King-
dom muft be found thegein : For all-thataribe is conyera
tible into Fume, Gold, the meft fixt of all ad-."
heres to Sulphur ip Mines, and is paifed along with:
it. - Allthe Parts of the 4nimal Kingdom muft like-;
wife be in the Ai‘r'r ~For befides the copioys. Effavig
they emit by Perfpiration (whereby an Animal in the -
cpgg‘fp,‘ofjts Duratjon, impregnates;the Air with ma«-
ny ngs the gugn;i.? of jtsown Bady) any desd ‘Ani--
mal, when expofed to the Air, isin a certajn time,
e!m'qu,, wholly off, And we know that all. Zcgealles
!’}an,‘%tit:fa&ioybccome_ volatile, . and {e:.¢éyapesate, -
o AW e g
+ Atg, 7. pojatilizes fixt Bodins.. Thu. Sea-falt be- |
i?g.c_lasg ed and fufed, ghen expofed to the Ainto .
liquefy ;" when liguefied,. fet.s0.dsy againg shen fufed
Ver 11, H again

.
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sin, and the Operation thus repeatedis will by de-
ésees be alinoft-whollyevaporated, nothing remaining
at'a litte Earch.

; Arr, 3. fixes o:dl?ﬂc Bodies. Thus tho’ hquu,ar
ortis or Spuit Nitre, readilyev ates th
Fire; yet 1f the Air near be impregn:ti:gr-with Spi:i:
of Urine, the volatile Spirit is fixt, and falls down ip
a liquid Form. . - )

uT the Air’s being.open or inclofed is of confer
quence in Chymical Operations. So, to make Sul»
ur inflammable, a free Air is required: in a clofe
effel it will. not kindle. And thus all Animals and
Vegetables can onl{::,calcined in open Air. In clofe
V:ﬁ;s they -never become any other than black Coals.
By the Air-pump the Air is in a great meafure drawa
out of a Veflel called the Rectiver. And hence we
Jearn how much all vital, natritive- and alterative
Rowers. depend upon the Air. " ACandle ip
the exhaufted Receiver ufually goes out in a Minute.
A kindled Charcoal is totally extinguithed in aboot
five Minutes. Red-hot Iron is not affcéted thereby =
Only it will not light Sulphur or Gunpowder, bug
melt it. *Flint and Steel ftrike fise there, and Load-
flones a&, as well as in the open Air.  Smoke finks
in a darkith Bedy to the bottom, leaving the upper
Rert clear and tranfparent. The S{rh,onkdoes nog
run therein: But Attrition preduces Heat, as. in the
open Air. If fome Grains of an Heap of Gunpowder
be kindled by a Burning-glafs, they will. not fire the,
eonti'guous rains. low-worms lofe their Light,
as the Air is exhaufted; but recover it, on its Re-
admiflion. Vipers and Frogs feem dead in lefs-thap
two Hours. but recover in the open Air.  Snails lise
ten Hours: Efts, two or three days; Leeches, five or

“Feig Atmefpbere is a Body of Airand Vapours, which
farrounds the Globe to the height of P:bout‘Sixty'
Miles, gravitates toward its Centre, and js carried
along with it in all its Motiens. This continually,
preﬂga on our Bodies, with-a weight equal to a Pillex
of Air, whofe Befe is cqual to.the Surface of .onrdl.!o-

* : 108,
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dies.  Now's Pilat‘of Air of e height of the Ar-
mofphere, &s ‘egaattora Pillar of Whater thirty-five feet
kigh. Every {quare therefore of the Sarface of
&ur Bodiés is prefled on by a weight of ‘Air, equal to
35 cuh?;c feet of V\;ate?r_ ¢ And ah t)ubic":';o‘t'o{ Water
weighi s poand: (T ight) confequently every
ﬁotg'fqnfuﬁol;o:he' ‘g&: 'acze:s';_‘ our Bodies, foftains a
Pillar of Air es;,ual to 3260 Pounds. If then the Sur-
face of 'a Mian's Body confuins fifteen fquare feet, he
fuftains a Weight ‘equal to 39900 Pounds. This is
the Cafe, when the Air is heavieft. Bat the differ-
ence between the greatefh and the leat Preflure of Air
" wpon our Bodies is ¥qoal to 3982 Pounds. .

" Hewce it is fo far from being 2 Wonder, we fhould
fometimes fuffer in our Health, by » Change of Wea-
threr, that it is the preateft wonder, we fhould wot al-

fuffer. For when we confidér, ‘our Bodies are
at fome tines preft upod by near two ton weight tore
than at others, it is furprizing, that every Change,
‘does not break our whole frame to pieces. ‘

IN truth the Veflels of our Bodies being fo much
ftreightened by an: increafott Preflure, would flagmate
the Blood to the very Heart, had not the Author of
Nature wifely eontrived, -that when the Refiftence to
jts Circulation is greateft, the force by which the
HMeart: contradls thould be fb teo. For upon an in-
creafe of the Weight of the Air, the Lungs are more

y expandeg; and the Blood by being more inti~
mately broken, made fieer for the finer Secretions,
the Nervous in partictlar, b which tie Heart s mare
frongly ‘contrafted.  On the other hand, when the
weight of the ambient Air i§ ever fo litile abated; the
Air contained within the Blood, unfolds jts 8pring,
and forces' the -Blood to take up a larger Space than it
did before. . R
" Tne Reafon we are not fenfible of this Preflare, is
well explained by Borelli : Sand petfetly rammed into
an hard Veffel, can’t be penetrated, even br a Wedge.
And Water in a Bladder, compreft on all fides, can’t

ive way in any part. In like thanner, within the
kin of an. Animal, are contained various Parts ; fome
E Ha hard,
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hard, as Bones; fome foft, as Mafclés ; aid fome
fluid, as -Blood, Now it is not poffible that Bones,
fhould be broke or difplaced in the Body, unlefs the
preflure lay heavier on one Part than on another. If
the Preflure be fo divided, that it be equal all round,
uvpward, downward, fideways, and no part of the
Skin be exempt therefrom, it is plain, ne Frallure or
Luxation can follow. ’ ) )
Tug fame may be obferved of theMafcles andNerves,
. which tho? foft, yet being compofed of folid Fibres,
do mutually fuftain each other, and refift the common
Weight. The fame holds of the Blood and otler Hu-
mours. As Water is not capable of Condenfation, fo
thefe Liquids, while contained in their Veffels, cannot
_ be forced out of them by an univesfal Compreffion.
Add to this, that the Airitfelf which is contained, in
every Part of the Body, is fuch a Ballance to the Ex-
ternal Air, thatno Hurt can enfuc from its Preffure. -

- —

'CHAP IL

Of Meteors. i

1. Of Vapours, Mifts and|| 6.

Clouds : . 7.
2. Of Dew and Rain :
3. Of Smow and Hail : 8.
4. Of the Rainbow : . 9.
§. Of the Halo : |t 10 o
1. HATSOEVER is carried aloft into the Aif,

and fufpended there, is termed a Mereor. Thefe

are either Watry, Fiery, or Airy. The Watry are
Mifts, Clouds, Raim, Srow, Hail, Watry Particles
which are rarefied fo as to float in the Air, ate then ter-
med Fatours. 1f thefe are vilible and -hang mear the
e 34 V9 Rarthy
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Eirth, we &It them Mits; if they dro Mghér in i}
Ais, Chust. Some of thefe are fo thin, 83 w tranfinit
:{se“ Raye of the Sun, others  denf, a3 10 intercepy
em. = ;
_Twe teennér wherein the Vapours: that coaflitute
Qlouds and: Raisl are raifed feems to be this. Fire being
she lightet of all Bodies, eafily breaks loofe from them
. and it its Paffage carties alobg with & Particles or Linttd
Cafer of Water. Thefe being lighter than the Air, are
bwoyed up and fwim therein: Till friking apainft oné
sbotliery or thickened by Cold, they are rﬂfeccd intd
Clouds and Drops. - o
< 'Fo flluftrate this; we mhay obferve it Water over the
Fire, 1. That the Eviporations are proportioned te the
Hest. A fmall Heat throws off few Vapbuts, farce
wifible: A grester; carriés off litger and mioré numeroas
Veficles of Watdr, which we call a Srcai.  Violen
Meat lifis ap gieat Quantities 6f Water, wihith' the Air
€annot buoy wp: and this we eall Boiking. 2. IFthield
Yapours' be intercepted in their Afcent, by any dentt
Rody, efpecially if it be cold; ey are thereby reduced
#ato Drops, like thofe of Rain. 3. In frofly Westher
the Vap&rs rife birt a'little-above theé Water, and there
kang, or glide o I the Weather bé very culd ; aftet
& linlé Afcent; théy fall'agn itto the Water. But id
_-arwarm, Rill' Alr, ey afoerid fwifily and largely, and
mount-up, ‘tll they are out of fight, -
. . T Dre whieh ofarlly falls it Brgland in a Year
esfioants to fomething more thhn three luches and a qoar:
ot depth.  The Evaporation of aWinter's Day is nearlp
ohe foine a3 that of a Suminei’s Dag. For the Esrch bés
g woifter'in’ Winiter, thar excefs of Mofftare-atifwers wy
#he Excefs of Heat it Sumsilcr. .

WiTain the Tropics they have no Rain for Many
Mootkis topether. -But the Dews are far greitér than
weiki vs. Yet the moiftare evaporated it a Summer’sDay;
fay exdeeds that which' falls v the Nig'.t, Heoce the
Pews there, carmor be of any Bencfit to (hé'Roots of the

" "T'rees, becavfe they aré remanded buck from tnc Earchd
‘W the following Day’s Heat, before théy'can fouk 0 sty
confiderable Depth. Thé great Béncld Me&wle) of

i 3 . Dew
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Dew in hot weather muft be,; by beiog imbibed iato. Ve-
getables, to refrefh them for the prefent, and fuppiy
,tﬁmn with meifture taward the expence of the fuceceding

ay. S v ol e
Iﬁsmnu! the Sun draws freth Supplies of Moiftare
}ron': the Strata of the. Earth,. which by -means of his

enetrating Warmth, infinvates itfelf into the - Roots.
ﬁ;“,ethe {zme genial Heat, .it is ‘carried’ up, theo’ theix

Bodies and Branches, 3nd thence pafiing into the Leaves
3t is vigoroufly afted upon in thofe thin Plases, uill-peri-
}'pmlf * their Susface, it mounts with rapidity in the.

re€ AlX. . . A RERY

. Bur the flrangeft Circumftance: relating to Dew, is

this. . In the fame Night, place feveral Subftances in

the open_Air, while a large Dew falls; And fome of
them will receive mugh of it, fome little, and others
one at all. . The Draps make. a fort of Choice, what
ies they fhall affix themfelves to, Glafs and Ciry-
flals they fix themfelves to seadily, and in the largeft
- Quantity. Metals do mot receive them at.all, nor da '
the drops ever fix on them. If a Glas Veflel be fet out
in an Evening, or a filver Plate, the Glafs will be fountt

‘quite coveted with, Dew, aud.the Silver perfe@tly dry.

l‘hina-wm; is a fort of Glafs, Six.pounds of Mercosy

being expofed to the-Air in a Chipa-Plate, .the Dew ran
. in Streams on the edge of the Plate, .but not 2 drop was
on the Mercury. P - Y.

. Is there not fome Alliance between the. Phanomens
obferved in Dew, and thofe which appear in ele&ric Bow
dies ? All hard Bodies may by rybbing become -Ele@ricy.
excepting only Metals. And Metals. ara theonly Bew
dies, which wholl&re{uﬁ'madnﬁt the Dew, : But the
Caufes of one. or the other Phenomenon, who ia able to-
exaiu? R - .o el b
c ?p Clouds are condenfed, fo as.to fall in Drops, ,this

we ftile Rain, It may.rife from-various Caufes. . -Some«
. timeg Cold alone condenfes a warm Cloud. Butitis ged

perally Wind, which prefles the Cloud fo clofe

that the Particles of Water united in large Drops, which

being fpecifically heavier than the Air, can no longer be

o by& . P .. L. D0 A "13; :&ﬁ .
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- 'Bhedy Rainsp- 3 they have been fometimes called,
feem tobe onty the Excrements of Infes. Accordingly
Gajfendus gives tts a0 Account of a Bloddy Rain in France,
which much terrified the People. But upon Enquiry, it
was found -te:be only red-drops, ‘coming from a fort of
Butterflies which flew about in' great numbers. v
2 DURING & Scarcity in Silefia, a Rumotr was fpread,
.Ofcks Paining Millet-Seed. 'But it was foon found to be
©aly the feeds of the fmall Hen-bit, growing thereabours
im-great Plenty. So in the ‘chifda{b it was thought
wdfes weve rained, with which Ships’were covered for
‘many Leagues. But in truth, they eame from Eroption -
of Fefuvins, happening at that ime. More lately it was
seported at Warminfler in Wikbire, that it talned Whear.
But the fappoled*Wheat was really Ivy-berries, blown
thicherin a coafiderable Quantity by a Hurrichn.' Nay,
in 1696 @ Field near Cranficadin Kent, was overfpread
with young Whitings,’ fuppofed to fall from the Clouds,
bat doubtlefs brought shither from the Sea, by a violens
- Nowds it firange that any of thefe things, fhould be
thus tranfported by tempeftuous Winds, confidering te
what Diftance, and in what Quantities the Séa-water was
carried by the Storm, Nev. 26, i703. A Phyfician
* traveiling foon after, twenty miles from the Sea, chewing
fome tops -of. Hedges; found them falt. "The Grafs of
the Down about Zeaves was fo falt, that for fome time the
Sheep. could not-eatit.  And 'thé:Miller three miles from
thé Ses, attempting with his'Man to fecure his Miﬂ%
were :fo wafhed' with Flaghes of Sea-water, that thez
were almoft 'Swrangled. ~ 00 - - - '
7-3.. WhEN the Particles of Water in a Cloud are fre
wen; it occafions Swaw, which floats in the Air *ill it s
driven together, foaste be heavy enough to fink. When
she drops of Rain infalling toward the Earth, meet with
a-Stweam of cold- Air, they'are ofien froze into Ice, and
fo fall te the ground in-the form of Hsif Hence the
reafon appears, why Snow, which s enly frozen Mift,
is lighter than either Rairt or Hail." :
i-'Bvas io-our-temperate Climate, we have fometimes
had very exiraordinary Showers of Hail. 'On: aprilﬁ 19,
CREle . - 1097»
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1695, a thik black Clond eoming from GarharvodfBire,
p;‘?red«fuch an Hail on Cb#c’rl:gbmﬁim wd fomd
other Counties, thatin a line two miles broad and fixty
miles long, it did inconceivable Damage. ftnot only
killed all fmall Avimals, bt fplit Trees, and. bear dowa
Horfes and Men. The ~Hail-fiones many of which
ighed five Ounces, fome feven or eight, and weie of
various Figures: Some round, others' half round,” forhe:
fmooth, others embofled, or varioufly granaiated: - The-
iy Subitance of them was tranfpavent and hard-;- but
there was a fnowy Kerpel in the:middle of each.- ’
MaY 4 in the fame Year, there was - a Shower of
Hail in Hertfordfbire, which exceedad this. Fields of”
Rye were cut dowri as_with @ Scythe ; feveral Men kil
led, and vaft Oalts fplit. The Stones were from:ten to
fourteen HLiches rouad; fome oval, fome pecked asd
ethers flat. S R
Mexsray relatts, thet in Jealy, in 1510 therewas;, abn
tér an horrible Darknefs, a Shower of Hail, - which det
firoyed all the Fifh, Birds and Beafts of that Country.
Lr wes attended with 2 ﬁro:gf&ﬂeuof Saiphut. $éme
of the Stones weighed: an-hundred podnds.- :
Manx Pantities of Snew ace- of a‘regular Fipute, like -
Rowels; o Starsof fix points. On -of thefe poins) /
are other collateral Stars, but many of the Poists are-i
Broken. Quhers having been thawed are froze again
isito irtegolat Clafters. ~ All thefe-are perfe@-loe, fd that E
the whole of Stow is an‘infinite number of Icicless A
Clotd of Viapours- condenfing. forthwith defeends; il
aaceting: with a- freeziog Ak, cack: Drop immedietely -
becomes ‘an Icicle, fhooting itfell imo- feveral - Poines
"Thele-defostiding Alll, and eithet flriking-on eaclt other,.
or meeting with-Gales of warmer Air, are a little bluated:*
ov'thawed, and froze-again inte Clullers, aad fo intang,
Jedt as to fall'in flakes, Bue evenn ‘then the largemofs of .

Surface, w Mater contained; maks i
o T vays foen: ity the Region oppofite

‘20 the Sun, ana ncver vt 'when it raine on that Side. It
Colowss are conflantly-in this Order;- the aucerino®-Red,
theneR yellow, th¢ third- Greeny the innm-og \lndc
o colour :
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Colour : But thek are not always equally vivid. - When
two Rainbows appear, the Upper exhibits the fame Co-
lours, but faioter, and in an inverted Order. The Seat
of the Rainbow is the drops of Rain, on which the Rays-
of the Sun fall, and after various Refraftions and Reflec-
tions, firike on the Eye of the Beholder. This is ren--
dered . indifputable from hence, that the very Colours, -
and in the fame Order, ar¢ exhibited in the Drops of
Water,~fpouted from a Fountain, - . ¢ -
TuE Moon alfo fometimes exhibits a Rainbow; but
only when fhe is full : \Her Light being at other times
too faint to affett the Sight afier two Refraétions and a
Refle&®ion. It has all the Coloars of the Solar Rainbow,
very diftin& and pleafant; only confiderably fainter. <
A raixBow is likewife fometimes exhibited by ke
Ses, when a fireng Wind carries the tops of the Waves
aloft, -and the Sun’s Rays falling upon thenr are refracted .
and refle@led, as in a Shower. :But the Colouss of this.
are lefs lively, lefs diftinét, and lefs durable than thofe of
the Common. Bow. Scarce above two Colowrs are diftin-"
guifbable, a dark yellow, on the fde next the San, and -
a pale Green on-the oppofite Side. : But fometimes. 20,
or 30 of them are feen at once. . They appear at.Noon
Day, in a Pofition oppofite to that of the coormon Rain-s
bow, the cpncave Side being tarped upwards. -
§. Halo’s are Circles of vatious: Colours, which are.
fometimes feen round the Sun -or Mewn. The Space
coatained within them f{efpecially near thofe Parts which,
are tintured with the moft lively Colours) is more dufky -
than: -the-Sky without. (They never appear.in rainy,
Weathér.). Perhaps the-Air is' at. that time full of very.
fmall, “icy Paricles, on which the Rays of the Sun. o~
Moon falling, after Refraduion, exhibit that Appearance,’
6. As to Mock Suns, we fometimes. fee a large, white
Cicle, parallel to-the Horizon, in feveral Parts, where.:
of more or fewer Suns appear,-tho’ not .always of the
fame Size or Colour. As an Halo frequently, appears at,
the fame time, it is.probable they fpring from much the’
fame Caufe,namely from icy Particles floating in the Air,
betwegn. the Sun and the Eyé of the Spe&tator. ‘Lhe
Rays of - the Sun refleted from thef, may fo;’m thhag
el . ) rig 4



( 9% )

Baight Circle; jnetvtain Parts'whereof, By u dbible R~
fraftion and Reflexion of thiém, thofe fiftitions Suns 2p—
pear. In the fame manner, 'the Appearances termedk
MockMoons my besaccouased for, , :
7. Amonc Fieay Meers are reckentd, Thuwdtry:
Lightning, Ignes Fasui, Lambent-Flames, and wint, wre
called Falling Stars. Untefs we acconnt for thefe (aw
indeed is is ealy to'do) upon the Principles df Elec~
tricity, we muft fuppofe they are owing to fulphureous:
or bitumineus Particles, floating in' the Air, whicls
when collecbed n fufficient Quantities, rake ﬁrebz
various Means. If a large Quantity of inflammab.
Vapour, takes five st once, the Flame téars the Cloud:
with incredible foree, a8 well as immenfe Noife. But-
the Light moving fwifter than the Sound, is feen be-
fare that is heard. Sometitnes an Exhalation of a
milder kind <akes fire, and prodwees Lighm&n% with=
out Thunder. . When it thanders and lightens, it
" cdminanly rains too, the fame Shock driving togedher
and condenfing the Clonds. And the Wikdom of Gow
appoints it fo, for the Pyefervation of his Crentures.
Fer if Lighning falls'on ohe who is threwghly wet, it -
does him no harm at all. Not that theWarer quench-
es or refits the Fire; but it conveys it into the
Ground. . e ;
Hich Places areimoft frequently firutk with Light-
ning, if shey have fitarp Points, as Spires of Church-
es, or Tops of Trees, which ias it were nttrad the
Fire. It fometimes buras the!Cloaths without haftc
ing the Body; fometimes breairs.the Bones without
fcorching the Skin. Et melts the Sword in the Scabs
bard or Money im' the Pocket, while the Scabbard or
Pocket remains as it was. In geseral, it paffes inno-
cently thro’ thofe things that makelixtle or no refic
tence; but tears thofe in pieces with impetuous force,
which refift its Paffage. R T .
»__OxE very peculiar Effeét of Lightning, is what the
Vulgar call Fairy Circles. Thefe are of two kinds,
One kind, is a round, bare Path, about a foot broad,
with green Grafs in e middle, and is freguently
foven or eight yards in Diameter. The otherc is xa
< ircle
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Cixle oft the fasee: Baeadih, of very greon Gralft, stuch
Srefher. than. that in the middle. Thefe are. generally
oblerved. afige Storms. of Thunder. and Lightning.
And it is no.wonder, that Lightning;. like other Fires,
amoves circularly, and burns more at the Extremity
than in. the middle. The -Second kind..of Circles
without all doubt fpiing ariginally from the Firfp:
The Grals. which. was burnt up by the Lightning,
growing afterward more frefh and greea.
s Vaapouns of the fame kind: thav give rife to Lipht-
mingsin the Adr, occafion Desps.in the Earth. The
Damps in Mines are of four Soarts. The: Approach of
the Firft.and moft common is known by the’ Flame of
the.Candle leflening ’till it goes out: As- alfo- by the
Men’s. Difficulty of . breathing. . Thofe who: efeape
Swooning are not much hurt by this: but thofe who
fwoon away, are commonly on. their recovery, feized
amith flrong. Convulfions, The-Second is the Poas-
- Bloom Damp, fo.calied becsufe of ity Smell. This
«<omes only in.Summer, and is common in the Pat-of
Derbyfbire. Bat.it.is. never mortal. Théy who have
feen the Third. fost. of .- Damp, defcribe ‘it. thus, In
the_higheft Part of the Roof of thofe Paflages in a
Mine, which branch oyt_from: the main Grove, a
round thing hangs. about as big as a Foot-ball, co.
vered with-a thin Skin, If this be broken, the Damp
immediagely fpreads and fuffocates all thatare. near,
But fometimes they.contrive,to brsak it-at- a diftance,’
after avhich. they pusify.the, place. with .Fires The
Fonith is the Fire-damp: A-Vapour which if touched
by the Flame of a Candle, takes fire and- Epcs off like
Guoppwder. And yet fome,who have hadall their
Cloaths. burat off by ose. of thefe, and: their: Fleth
torne off their Boues, at thewery time fele no Heat at
al], but as it were a cool Air. ‘
Str. Fames Lowther having colle@ed fome: of thig
Air in Bladders, brought it up to Lowdon. Being let -
out at the Orifice. thro’ a tobacce-pipe, it wonld.aake
fire at the Flame of a Candlée. And eyen this-is imis
table by Art. Mcft Mcu}a emit {ulphureeus Vapaurs,
nhxlurssy azs diffolying, in theix fexeral Menfequma; -

Iron,
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fron, for inflance, while it diffolves jn Oil of Vigriol,
emits much fulphureous Vapouy. If this be received
dinto a Bladder, and .afterward let out in. a fmsll
. Stream, it takes fire, juft in the fame maaner as the
natural Vapour. - : : e
Tu1s Experiment explains one Caufe of Earth-
quakes and Volcano’s, fince it appears hence, -that
nothing more is péceffary 4o form shem, -than Iron
mixing with Vitriolic Acid and Water. Now Iron
.genenally found accempanied with Sulphur, and Sul-
phur confits of an inflammable Oil, and an Acid like
ail of Vitriol. - : L
THhis Acid in the Bowels of the Earth, being diluted
with a little Water, becomes a Ménfiruum o Iroa,
-with violent Effervefcence and an intenfe Heat. The
Air coming from this Mixture is extremely rarefied,
and the more it is compreﬁ'ed by the incumbent Earth,
. .fo much the more its impetus will be increafed, to an
unlimited Degree. Nor does there need Fire to fet
thefe Vapours to work. The Air in the Bladder, if
it be much heated, will of itfelf take fire, as foon as
it is brought into contad with the external Air. 1
: : ARoTHSER

-

i Orner Damps are fometimes as mortal as thofe in Mines, In
the year 1701, a Mafon being at work in the City of Rennes, near
the brink of a Well, let his Hammerfall into ft. A Labourer who
was fent down for it, wasTuffocated, before he reached the Water.
A Second, fent to draw him. up, met with the fame Fate, 5o did
a Third. At laft a Fourth, half drunk, was let down, with a
charge to call out immediately, if he felt any Inconvepience. He
did call, as foon as he came near the water, and was drawn up in-
fantly. Vet he died in three Days, crying out, he felt a Heat,
which fcorched his Entrails. et the threeCarcafes being drawn up
with Hooks and opened, there %med oo Caufe of their Death.

Tux fame Hiftorians relate, that a Baker of Chartes, having caz=
ried feven or eight Buthels of Brands out of his Qven into :%clln

6 Stairs deep, his Son, a ftrong young Fellow, going with morg,
?.a. Candle went out on the middle of the S:airs. Having lighted it
afrefh, he no fooner got into the Cellar, than be cried for Help, and
they heard no more of him. His Brother, an able. Youth, rap
down, cried, “ I am dead,” and was heard no more, He was fol
fowed by hit Wife, and fhe by a Maid, and flill it was the fame,
¥et an hardy Fellow refolved to go agd help them: He cried too, -

N
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- AnoTRER Appearance which refembles Lightning is
‘the Aurera Borealis, commonly called Northern Lights.
: "T'bis is ufually of a reddith Colour, inclining to yellow,
-and fends out Corufcations of bright Light, which feem
to rife from the Horizon in a Pyramidal Form, and fhoot
with great Velocity up t0 the Zenith. It appears: fre-
quentFy in the form of an Arch, rifes far above the Re-
-giori of the Clouds; yet never appears near the Equator,
ut always ncarer the Poles, -

- Ignis farmus, vulgarly called Will with the Wi, is
chieBly feen in dark Nights, irregolarly moving over
Meadows, Marfhes, and other moift Places. It feems
to'be a vifcous Exhalation, which beiag kindled in the
. Air,. refle&s a kind of thin Flame in the dark, tho’ with-
out any fenfible Heat. It is often found to'fly alon,
Rivers or Hedges, probably becaufe it there meets wi
a Stream of Air to diret it. In Jraly there ar¢ luminous
Appearances, nearly “refembling thefe, which on a clofe
InfpeQtion have been found to be no other than.Swarms -
of thining Flies. o ot
~ One of the moft fingular- kinds of lambent Fires, is
that difcovered at certain times on Sea-water. Where °
the Shig-goes fwiftly in 'the Night, in many Seas the
whole breaking of the water will appear behind it, as if
on Fire, fparkling and fhining all the way that it moves
from the Ship. " % 7] )
* Irisin this part as bright aod glittering, as if the
"Moon fhone upon it, and chiefly when there is neither’
Moon nor Stars, nor any Light in ‘the Lanterns. But
it Is not alwayt the fame ; fometimés it is fcarce perceiva-
Ble, fometimes very vivid and bright. Sometimes it is
" VYou. II, o I - -only

. , . o a1
. P
- -

and was feen no more. A Sixth Man defired an hook te draw fome
of-them out, - He drew up the Maid, who fetched a Sigh and died,
Next day onéundertook to draw up the reft, and was let down on a
woodden Horfe with ropes, to be drawn up whencver he fhould call,
He foon called, but the Rope breaking, he fell back agaim, and was
.a*while after‘drawn up'dead. Upon opening him the Membranes of
the Brain were found extremely firetched, his Lungs fpotted with
Blood, hiis Jateftines fwelled as big as one’s Arm and ted as Blood,
and all the Mufcles of his Arms, “Thighs agd Legs, torne ana fepa~
rated from their Bopes, - )

~
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orly jufl behind the-Ship; fometimes it fpreads a great
way on each fide. It commonly reaches 30 or 40 feat
fiom the Stern of the Ship, bat is fainter as it is farther
off. Atthe Stern it is often fo bright, that a perfon-on .
deck may fee to read by it. The luminous Water that
fcllows the Ship, is fometimes diftin@ from the reft of
the Surface. Slc))metimes it is fo blended with the adja-
cent Water, that the Appearance is confufed. The lu-
minous Maiter feems compofed of fmall Sparkles, which
are fometimes in the.Figure of a Star, fometimes it forms
Globules, without any Radiations from them. Thefg
are, fome of the Size of a large pin’s Head ; fome larges
even to.a foot in diameter, Sometimes the Luminous.
Matter is in-oblong Squares, of three or four Inches,
When the Ship goes fwiftly: thefe Figures all combine
amd form_a fort of luminous Whirlpool. Nor does a
Ship only, but whatever moves fwift thro’ the Sea, caufe
the fame Appearance. Large Fith when they fwim near
the Surface leave a luminous Road behind them. So do
a number of Fifh moving together. And fometimes the
throwing out a Rope,-or any thing that breaks the Syr-
face of the Water, will render it luminous. If Sea-
water be taken up, and placed in a Veflel, as foon as it
is ftirred, it will fparkle: And if a linen Rag be dipt in,
Sea-water, and hung up, when it is throughly dried, it
will appear lummous on being rubbed in the dark : And
when halt dry, it need-only be thack, to thew a great
number of Sparkles. When thefe Spatkles are once:
formed and fall on any folid Body, they will laft a con-
fiderable time. If they remain on the Water, they will
foon goout. " - . . . . -
Tsae Waves beating againft the Rocks or Shore, yea
" or againft one another, will occafion the fame Appear-
ance and often yield a long Courfe of Light the whole
" Night. In the Braxils the Shores oftep feem all on fire,.
by the Waves dathing againft them. In general, the
thicker and fouler the Seas are, the more- of this:Light
they afford. In many places. the Sea is covered with a
ifh Matter, like Saw-duft, which feems tp be the

11 ]
{Eic?e\xem of fome Sea-Animal. ‘The Water where this .
- 13
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{s found, gives more Light upon moving thao any
other.

Some Parts of the Northern Seas are covered with
this, for feveral Leagues together, and this is often lu-
minous all over in the night, tho’ not flirred by any
thing moving thro’ it.

. * I~ the Gulph of Venice the Water is luminous, only
from the beginning of Summer ’till the End of Harveft.
‘This Light is moft copious in places abounding with
Sea-grafs, efpecially when any thing moves the Water.
One filled a flafk with this Water ; bat it emitted no
Light, *ill-it was ftirred in the dark, When this was
ftrained thro’ a fine Cloth, the Cloth fhone in the dark,

~ bat not the Water. This Light confified of innumera-
Ble lucid Particles. When f(g)me of this Sea-grafs was
taken up, there were above thirty of thefe Particles. an
one Leaf, one of which when it was fhaken, fell off. It
Wwas as fine as_an Eye-lath and about as loag. Viewed
with a Microfcope it appeared to be a Woirm or Maggot,
confilting of Eleven Rings, with as many Mamillz on
the fides inftead of Feet. Their whole Bodies were
lucid, tho’ leaft fo, when at reft. In Spring they con-

-fine themfelves 1o the Sea-grafs : but in Summer they
are difperfed all over the Sea, and meflly on the Surface.
When. this Sea fpatkles more than ufual, it is the fure
-fign -of a Storm: And this proceeds from the greater.
Agitation of the Worms, already fenfible of the ap-
proaching Change. Hence it is clear, that the glitterin
of this Sca, in a Ship’s Courfe, is occafioned by thefe
Worms : Which probably is the Cafe in'fome other Seas
alfo. And they are certainly the Caufe of the Light ia
the Pinna-Marina, alarge Mufcle, frequently caughe by
the Algerine Fifhermen. Many Sea-fih in-
deed have a vifcous matter about their Gills, efpecially
when they have been fome time dead. Thefe when
kept in Sea-water fhine as bright as a flaming Cual. A
Stick rubbed on their Gills, becomes luminous wherever
isshas touched them, and continues fo, while it continues
moift ; but as it dries, the Light fades.

THERE is a fmall Shell-fith, called a Dafylus, which

. is luminous all ‘over. Whenlit is taken out of the Shell *

2 in
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in the dark, every Part of its Surface fhines with.a bright
Light. Nor is it the Surface only ; but the whole Body.
For if it be wounded either lengthways -or acrofs, the
cut Parts are as laminous as the Sorface. It is therefore
a true, natural Phofphorus, and makes every thing lu-
minous that touches it, which remains fo as long as it is
wet. When it is frefh caught, it abounds with water,
and the very drops which ffll from it, are luminous.

The Light of a Gloaw-avorm is fo ftrong; that it will
fhew itfelf thro’ feveral Subftances. The Creature feems
dead in the day-time, and its Light is not then vifible,
even in a dark Room, unlefs it be put in motion, and
then it is very faint. ~ After Sun-fet the Light begins to
return, and with it the Life and Motion of the Animal,
Indeed the Motion and Light feem to depend on each
other: It never fhines, but when it moves: And when
it thines moft, the Body is one third longer than in the
Day-time. While it fhines brighteft, it l%metimes turns
about, and the Light is no larger than a pin’s head. But
on being touched, it immediately extends itfelf, and the
Light is as large and bright as gver.

Tue luminous Parts are two fmall Specks under the
‘Tail. The ufe of this Lightis, to dire& the Animal in
its Courfe, and in taking of its Prey. It is admirably

laced for this purpofe. The Thail is eafily bent under
its Belly, and throws its Light full upon any' Objett,
about or under the Head of the Animal, and the Eyes
are placed not on the apper Part, but on the under fide
of the Head, fo that they have all the Advantages of it,
while the Light in this Part is not offenfive to the Eyes,
as it naturally would have been, if carried about the
Head. The Creature can upon occafion cover this
Light, fo as not to be known, or purfued by its Enemies.
Tt is an Ipfe& of the Beetle-kind, of a brown and dufky
Colour. - It has Shell-Wings as the other Beetles have.
Tts Head is covered with a fort of broad-brimmed Hat,
under which are the Eyes which are black and large.

Falling Stars, fo called, feem to be a Vapour of an
un&uous kind, kindled in the lower Regions of the Air:
Unlefs this alfo (as many other Phznomena of the fort)
be owing to what is vulgarly termed Elecricity. 6. F

. From
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17 8.. Prowm a thoufand ‘Experiments i appears, that
therd is a fluid. far mbre: fubtle than Air, which is .
edery where diffufed thro’ all Space, which furrounds

_ the'Earth- aod pervades every Partof it. And fuch
is the extreme Finénefs,” Velocity and Expanfivenefs
of this aive Principle, that all othet Matter feems to -
be only the Body, and this the-Soul of the Univerfe.

_ It is highly iprebable this fs the general Inftrament
of -all the Motion in the Univerfe : From this purz

Fire, (which is properly fo called) thé valgar Culinary
Fire is kindled.- For in Trath there is but ene Kind
of Fire inn Nawre, which exifts in all Places and in all
Bodies: And this is fubtle and ative enough, not
only to be, under the Great Caufe, the fecondary
Caufe of Motion, bat to prodace and fuftain Life

" throughoat all Nature, as well*id Animals as in Ve«
getables. - ol '

" THis great Machine: of the World requires fome
fuch conftant, a&ive and powerful Principle, conflitu-
ted by its Creator, to keep the heavenly Bedies in
their feveral Courfes, and at the fame Time give Sap«

. port, Life and Increafe to the various Inhabitants of
the Earth. Naw as the Heart of every Animal is the
Engine which circulates the Blood thro’ the whole Bos
dy, fo the Sun, as the Henat of the World, circulates

" this Fire thro’ the whole Univerfe. And this Eles
ment is not capable of any effential Alteration, In«
ereafe or Diminution. It isa Species by itfelf; and
s of a Nature totally diflinét from:that of all other
Bodies. . . ' - {
" THar this is abfolutely neceflary both to feed com-
mon Fire, ard to fuftain the Life of Amimals, it feem3
may be learned from an eafy Experiment. Place 4
Cat, together with a lighted Candle, ina cold Oven:
Then lute the Door clofe, having fixt a Glafs in the
Middle of it: And if you look thro’ this, you may
obferve, at one and the fame Inftant, the Candle goes
out, and, the Animal dies. A plain Proof, that the

- fame Fire is needful to fuftain both culinary Fite and'
inimal Life: And a.large Qgpadtity of it. . Some
3oulpt1efs pervades the Ow;n Door’; but “not enough'

o 1 3 to

.



to fuftain either Flame or Life. Indeed every Animal
is a kind of Fire-Engine. As faon as the Lungs in-
fpire the Air, the Fire mingled with it is inftantly dif-
gfrfed thro’ the pulmonary Veflels into the Blood &
‘herice it is diffufed thre’ every Part of the Body, even
the moft minute Arteries, Veins and Nerves. In tte
- mean Time the Lungs infpire more Air and Fire, and
* fo provide a conftant Supply. S
E'H £ Air feems to be univerfally impregnated with
this Fire, but fo diluted, as not to hurt the Animal in .
Refpiration. So a fmall Quantity of a Liquor dropt
in Water, may be friendly to.an human Body, tho’ s
- few Drops of the fame Liquor, given by themfelves,
would have occafioned certain Death. And yet yod
cannot conceive. one Particle of the Water, without a
Particle of the Medicine. ’Tis not impoffible, this
may be one great Ufe of Air, by adhering fo clofely
to the elementary Fire, to temper and renﬁer falutary
to the Body, what would otherwife be fatal to it. '
‘To put it beyond difpute, that this Fire is largely
mixt with the Air, you may make the following €x~
periment.  Take a round Lump of Iros, and heat it
to 4 degree called a welding Heat : Take it out of the
Fire, and with a Pair of Bellows blow cold Air upan
it. The Iron will then as effeCtually melr, asifit.
were in the hotteft Fire. Now:when taken out of the
Forge, it had not Fire enough in it to conguer the
Cohefion of jts Parts: But when this Fire 'is joinegd
with that which was mixt with the Air, it is fufficient
to doit. On'the fame Principle we account for the
Increafe of a Coal or Wood Fire by blowing it. .
- AND let none wonder that Fire thould be fo connec-
ted with Air, as hardly to be feparated. As-fubtle as
Fireis, we may even by Art attach it to other Bodies;
Ziea, and keep it }grifqner for many Yeass : -And that
ther in a folid or fluid Form. An Inftance of the
firft we have in Steel : Which is made fuch, only by
impa@ing 4 large Quantity of Fire into Bars of Irod.
1n like Manner we impaét a great Quantity of Fire
. ingo Stone, to make Lime. An Inftance of the fecond
ngi we havé in Spixits, wherein Fire is imprifon’:j;
' a flui
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a flaid’Form. Hence common -Spirits will “burn all
away. And if you throw into the Air Spirits re@ified
-to the higheft Degree, not one Drop will come down
again, but the univerfal Fire will take hold of and ab~
. forb it all. i
* TuaT this Fire fubfifts both in Air, Earth, and
Water ; that it is diffufed thro’ all and every Part of
the Univerfe, was fujpefted by many of the antient Na-
turalifts, and beliewed by the great Sir Liaac Newton,
But of late Years it has been fully demonftraied : Par-
ticularly, by Mr. Stphen Gray, a Penfioner at. the
Charterboufe ; who fome Years fince prefented to the
Royal Society, an Account of many Experiments he
had made, whereby this fubtle Fluid became clearly -
perceptible both ta the Sight and Feeling. DBecaufe
the Glafs Tube, by Means of which thofe Experi-
ments were made, was obferved whea rubbed to at-
tra® Straws and other light Bodies (a known Property
of Amber, called in Latin Eleitrum) the/e Experiments
'were termed elefrical : A Word which was foon affixt
to that fubtle Fluid itfelf, and every Thing pertaining -
toit.. But improperly enough : Seeing the attralting
(or feeming to attra@) Straws and Feathers, is one o%
the moft inconfiderable of all thé Effefts, wrought by
this powerfiil and univeifal Caufe. N
IT was afterwards found, that 3 Glafs Globe was
- preferable to' a Glafs Tube ~ A greater Quantity of
ethereal Fire is collefled by this Means than by
vhe other. I fay colieZed ; for that Fire is no more
ereated by rubbing, than Water is by pumping. The
rand Refervoir thereof is the Earth, from which it is
gifufed every way. Accordingly in thefe Experiments
the Globe rubbing againft the Cuthion, colle&s Fire
from it. " 'The Cuthion receives it from the Frame of
the Michine ; the Frame of the Machine from d;}e;
Flobr. " But if ‘you cat off the Communication wi
the-Floor, no Fire can be preduced, becaufe nane can.
be wllested. - - - o
:» Many mw Difcoveries bave been made by Means,
-of @ farge but thin Glafs Phial. This Phial is hung
‘Qn any metallic Body, which communicates by aWig:’a
Nno with-
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with the Globe. This metallic Body has been terin-
ed,/zbe?vrim Conductar, as it conducts or conveys the
Fire coilefted by the Globe, eithér into the Phial,..or
- into any other Body communicating therewith. -
_ But all Bodies are not capable of receiving it
There is in this Refpeét an amazing Difference bew
tween them. The Excrements of Nature, as Wax;,
Silk, Hair, will not receive the ethereal Fire, neither
coavey it to other Bodies : So that whenever in circas
lating it comes to any of thefe, itis at a full fop.
Air itfelf is a Body of this Kind; with great Difficulty
either receiving or conveying this Fire to other Bodies:
_So are Fitch and Rofin (Excrements, as it were, of
Trees.) To thefe we may add Glafs, -Amber, Brim-.
flone, dry Earth, and a few other Bodies. .Thefe have
been frequently ftiled Eleérics per fe 5 as if they alone
contained the eledric Fire: An eminently improper
Tiile, founded og apalpable Miftake. From the.
fame Miftake, all other Bodies, which eafily receive
and readily convey it, were termaed Nex eledrics:; on a
* Suppofition, that they contained no slectic Fire : The
contrary of which is now allowed by all. o
TuaT this fire is inconceivably fubtle, appears.
from its permeating even the denfeft Metal:, and that
with fuch Eafe, as-to receive no perceptible Refitance.’
If any one doubt, whether it pafs thro’ the Subltance,
or only along the Surface of Bodies, a ftrong Shock
taken thro’ his own Body, wiil prevent his doubting
any longer. It differs from all other Matter in this,
that the Particles of it repel, not attra&, each other." -
And hence is the manifeft Divergency in a Stream -of
ele@rical Efluvia. But tho’ the Particles of it repel
each other, yet are they attratted by all other Matter.,- -
And from thefe three, the extreme fubtlety of this.
Fire, the mutual Repulfion of its Parts, and the ftrong
Attralion of thein by other Matter, arifes this Effet,
that if a Quantity of ¢le@ric Fire be applied to a Mafs
. of common Matter of any Bignefs or.Len th,f(whic)f .
Kas not already got its Quantity) it is immediately:

diffufed thro’ the whole. "
< I
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It feems, this.Globe of Earth and Water, with its' -

Plants, Animals, Buildings, have diffufed thro’ their
. whole Subftance, juft as much of this Firé as they will
contain. And this we may term their natural Quantity.
This is not the fame in all Kinds of Matter : Neither
in the fame Kind of Matter, in all Circumftances.
A folid Foot of one Kind of Matter (as Glafs) con-
tains moure of it than a folid Foot of another Kind,
And a Pound Weight of the fame Kind of Matter,
when rarefied, tontains more than it did before.

- WE know that this Fire is i» common ‘Matter, be-
caufe we can pump it out, by the Globe: We know
that common Maiter has near as much of it as it can
contain, becaufe if we add a little more to any Portion
of it, the additional Quantity does not énter, but forms
a Kind of Atmofphere round it. On the other Hand,
we know that common Matter has not more of it than,
it can contain.- Otherwife all loofe Portions of it
would repel each other ; as they conftantly do, when

they have fuch Atmofpheres. Had the Earth, for In-
" ftance, as much eleftric I'ire in Proportion, as we can

ive to a Globe of Iron or Wood, the Particles of
50& and other light Matter, would not only repel
each other, but be continually 'repelled from theEarth.
Hence the Air béing conftantly loaded therewith,
would be unfit for Refpiration. Here we fee another
Occafion to adore that Wifdom, wkich has made all
Things by Weight and Meafure.

Tae Form of every ele@ric Atmofphere, is that of
the Body which it furrounds : Becaufe it is attratted
. by every Part of the Surface, tho’ it cannot enter the
Subftance already replete. Without this Attralion,
it would not remain round the Bady, but diffipate into
the Air.

Tue Atmofphere of an eleftrified Sphere, is not
more eafily drawn off, from any one Part of it than
from the other, becauferit is equally attraéted by every
Part.  But it is not fo with Bodies of other Figures,
From a Cube itis more eafily drawn off at the Corners
than at the Sides: And {o from the Corners of Bodies
of any other Form, and mott eafily from the fharpeft

’ Coruers. .
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Corness. Por the Force with which an ele@rified Bo- |
.dy retains its Atmofphere, is proportioned tothe Sur- |
face on which that Atmofphere refts. So a Surface
four Inches fquare retains its Atmofphere, with fixteen
Times the Force that one of an Inch fquaredoes. And
asin pulling the' Hairs from an Horfe’s Tail, a Force
infufficient to pull off an Handful at once, could-eafily
pull it off Hair by Hair : So tho’ a blunt Body can®

" draw off a!l the Atmofphere at once, a pointed one can
eafily draw it off, Particle by Particle.

WHiLE the ele@ric Fire, whichis in all Bodies, is
left to itfelf, undifturb’d by any externalViclence, itis
more or lefs denfe, according to the Nature of the
Body which itisin. IndenfeBodies itis more rare:
In rare Bodies it is more denfe. Accordingly every
Body contains fuch a Quantity of it, rare or denfe, as
is fuitakle to its Nature. And there is fome Refiftance
to every Endeavour of altering its Denfity, in the
whole of any Body, orin any Part of it. For all Ba-
dies refift either the Increafe or Diminution of their
natural Quantity. And on the other Hand, when it
has been either increafed or diminithed, there is'a Re.
fitarice to its Return to its natural State.

WitH regard to the different Refiftance made by
different Bodies, in either of thefe Cafes, it 15 an in-
variable Rule, that Glafs, Wax, Rofin, Brimftone,
Sitk, Hair, and {uch like Bodies, refit the moft:
And next to thefe, the Air, provided it be dry, and
in a fufficient Quantity. ‘That this Refiftance is leaft
in Metals, Minerals, Water, Quickfilver, Animals
and Vegetables: Which we may rank together, be-
caufe the Difference in their Refiftance is very inconfi-
derable: And that in thefe Bodies the Refritance is
greater, when their Surfaces are polifh’d, and extend-
ed in length, than when their Surfaces are rough and
fhort, or end in fharp Points.

WuEeN a Body has more ele&ric Fire forced into it,
than it has naturally, it is faid to be ele&rified pofitive-

When Part of the natural Quantity is taken away,
1t is faid to be eleCrified negatively. Now when an
Iron Baris nsgasively eleQrtfied, the Fire drawn out,
. .- ' does
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doesinot.go in‘again as foonas the Experiment is over,
baut forms an Atmofphere round:it, becaufe of the Re:
fiftance it.finds in i¢s Endeavour to dilate itfelf, either
into the Air.erinto the Bar. And when it is ¢leétrified
itizely, the fame Kind of Atmofphere is form’d, by
the Fire accumulated upen it. Whether therefore Bo
dies.are ele@rified negatively or pofitively, and res
. main fo when the Experiment is over, there are fimi-
lar Atmofpheres furrounding them, which will pro-
duce fimilar Effeés, . '
" Bur we can eleérify no Body beyond a certain De-
gree: Becaufe when any is eleétrified to that Point,
1t has an Atmofphere round it fufficiently itrong tor
ballance any Power that endeavours to eleétrify it far-
ther.

Axp in the ordinary Courfe of Nature, this fubtle,
adtive Fluid, which not only furrounds every grofs .
Body, but every component Particle of each, where it
is.not inabfolute Conta&t with its neighbouring Particle,
<an never be idle, butis ever in AQtion, tho’that A&ion
be imperceptible toourSenfes. It isever varyingitsCon-

. dition, tho' imperceptibly,” in .all Parts of all Bodies
whatever ; aad eledrifying them more or lefs, tho’
not {o forcibly as to give fenfible Signs of it.  All Bo-
dies then, and all: their companent Particles, when
in their natural Situation, have round their Surfaces,
where they are not in abfolute Contalt with other
Surfaces, an imperceptible Atmofphere fufficient to
ballance the fmaller Force with which they are attack- -
ed: Every Way fimilar to the pesceptibile Atmofphere.
of Bodies forsibly ele@rified. In thefe impercepti-
ble Atmofpheres is placed the Power which refifts
their being - eleftrified to an higher Degree than they
are naturally. And this Power lies in the Elafticity
of the{ubtle Fluid, every where difperfed both round .
_all Bodies and in them. o

Guass is very difficaltly eleftrified; whick feems to .
prove ithas avery. denfe eleétric Atmofphere. Metals -
are eafily elecrified. Confequently they have rare.
and therefore weak«lx refifting Atmofpheres. But 35

" Heat rarefies all Bodies, fo.if Glafs be heated to a cer-
tain
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tain Degree, even below melting, it will giveas freea
Paffage to the ele&tric Fire, as Brafs or Iron does:
The Atmofphere round it being then rendered as rare
as that of Metals. Nay, when melted, it makes no'
sore Refiftance than Water. But its Refiftance ine
creafes, asitcools, And when it is quite cold, it re-
fits as forcibly as ever. Smoothly-polithed Wax re-
fifts as much as Glafs. But even the {mall Heat raifed
by rubbing, will render its Atmofphere as rare as
that of Metals, and fo intirely deftroy its Refiftance.
The fame is true of Rofin and Brimfton¢. Even the
Heat arifing from Friftion, deftroys the Refiftance
which they naturally make to bein% eledtrified : A
firong Proof, that the Refiftance of all Bodies thereto,
is exerted at their Surfaces, and caufed by an eleétric
Atmofphere of different Denfities, according to the
different Circumftances. ' -

MosTt Experiments will fucceed as well with a Globe
of Brimftone, as with one of Glafs. Yet there is a con-
fiderableDifferencein their Nature. What Glafs repels,
Brimftone (as alfoRofin) attraéts. Rubbed Glafsemits
the eleétric Fire: Rubbed Brimftone, Rofin and Wax
receive it. Hence if a Glafs Globe be turned at one
"end of a prime Condu&or, and a Brimftone one at the
other, pot a2 Spark of Fire can be obtained; one
receiving it in, as faft as it is given out by the other.
Hence alfo if a Phial be fufpended on the prime Conduc-
or, with a Chain from its Coating to the Table, and
only one Globe turned, it will be eleétrified (or charged,
as they term it) by twenty turns of the Wheel: After
- which it may be difharged, that is, uneletrified, by

twenty Tarns of the other Wheel.

- Tue Difference between Nou Eleftrics (vulgarly fpeak-
ing) and Ele&rics per Je, is chiefly this. 1. A Non Elec-
sric .cafily fuffers a Change, in the Quantity of Fire it
contains. Its whole Quantity may be leflen’d by draw-
ing out a Part, which it will afterwards refume. But

ou can only leflen the Qgantity contain’d in one of the
gurfacesof an Eleflric : And not that, but by adding at
the fame Time an equal Quantity to the other Surface.
So that the whole Glafs will always have the fame Quan-

. -ty
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ity in §ts two Surfaces.  And even this can only be
done in Glafs that is thin: Beyond a certain Thicknefs
we know no Power that can make this Change. 2. The
ethereal Fire freely moves from Place to Place, in and
thro’ the Subftance of a Non Eléric. But thro® the
Subftance of an Elefric it will by no Means pafs.
It freely enters an Iron-Rod, and moves from one
end to another, where the Overplus is difcharged.
But it will not enter, or move thro’ a Glafs-Rod. Nei-
ther will the thineft Glafs which can be made, fuffer
any Particle of it entering one of its Surfaces, to pafs
thro’ to the other. , , ’
- Inpeep it is only Metals and Liquids, that perfedly
tondué? (or tranfmit) this Fire. Other Bodies feem to
condu& it, only fo far as they contain a Mixture of thefe;;
accordingly moift Air will conduét it in Proportion to its
Moiﬁnd%. But dry Air will not conduét it at all: On
the contraty, it is the main Inftrument, in confining any
eleGtric Atmofphere, to the Body which it furrounds.
Dry Air prevents its diffipating (which it does prefently
when /7 wacus) or paﬂindg from Body to Body. A clear
Bottle full of Air, inftead of Water, cagnot be ele&trified.
But exhaufted of Air, itis elefirified as effeCtually as if
it was full of Water. ~ Yet an EleGrical Atmofphere and
Air, do not exclude one another. , For we breathe in it
freely, and dry Air will'blow tbro’ it, without altering
itatall,’ ) L . ’ :
* Waen a Glafs Phialis elé@trified, whatever Quantity
of Fire is accumulated on the inner Surface, an equal
Quantity is taken from the outer. = Suppofe, before the -
Operation begins, the Quantity of Fire contain’d in each
Surface, is equal to twenty.. Grains: Suppofe at every-
Thurn of the Globe, one Grain is thrown in: Then af-
ter the firft Stroke there are twenty-one within, nincteen
only without : After the fecond, "the inuer‘Surface will
have twenty-two, the ouier but eighteen® And fo on,
till after twenty Strokes, the inner will have forty, the
outer fione. And the, Operation ends; For ro Power ob
Art of Man can throw any more on il’;'ejqner Surfage,
when no more can be taken from the guter.  If you at-
tempt to throw more in, itis thrown back thro’ the Wire,
Vou. IL K or
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cr fi'es out in Cracks thso’ the Sides of the Phisl. The
Lquilibriom cannot be refored in this Phial, but by a
( .pmunication form’d between the inner and outer Sur-
- faze, by fomething external, touching both the outer,
ard the Wire which communicates with the innér Surface.
If you touch thefe by turns, it is reflored by Degrees :

If both at once; it is reftored inftantly. -But then there
is a Shock occafioned by the fudden pafling of the Fire
thro’ the Body, in its Way from the inner to the outer
Surfice. For it moves from theWire to the Finger, (not

from the Finger to the Wire, as is commenly fuppofed).

Thence it pafles thro’ the Body to the other Hand, and

fo to the outer Surface.

Tue Force with which this Sbock may be given, is
far greater than one would conceive. It will kill Rats,
Hens, oreven Turkeys in a Moment: Others, that are
not quite killed, it ftrikes blind. It will give Polarity to
a fine Needle, making it peint North and South, as if
touched by a Loadftone. It will invert the Polarity of
+ a Compafs, and make the North Point turn to the South.
At the fame Time the Ends of the Needles are finely
blued like the Spring of a Watch. It will melt off the
Heads and Points of Pins and Needles: And fometimes
the whole Surface of the Needle is run and appears as it
were bliftered, when examined by a magnifying Glak.
It will melt thin Gold or Silver, when held tight between
two Panes of Glafs, together with the Surface of the Glafs
itfelf, and incorporate them in a fine Enamel. Yea a
ftrong Spark from an elerified Phial, makes a fair Hole
thro® a Quire of Paper doubled : Which is thought good
Armour agamft the Puth of a Sword, oreven a Piftol Bul-
let. And ’tis amazing to obferve in how fmall a Portion
of Glafs, a great Ele¢trical Force may be. A thin Glafs
Bubble, about an Inch Diameter, being half filled with
Water, partly gilt on the outfide, when eleétrified gives
as ftrong a Sluck as a Man can well bear: Allowiag
then that it contains no miore Fire after charging than
before, how much Fire muft there be in this fmall Glafs !
It feems to be a Part of its very Subftance. Perhaps if
that Tire could be feparated from it, it would be no lon-

er Glafs. Itmight in lofing this lofe its moft eflential

roperties, its Traofparency, Brittlenefs, and Elatticity.
Some
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8ot have not improbably foppofed, that all Elkdric
Bodies, fo called, are by their original Conflitution,
thro’ly faturated with Eleétric Fire: That it remains fixt
in them, (unlefs while the Texture of thofe Bodies is
quite alter’d by Liquefaction) that Fire fixt in a2 Body
eonftitutes an Ele&ric, and all Bodies where it is not fixt
are Non Elefirics. Agreeably to which they fuppofe, that
in all Nox Eleéirics, the Original Fire, loofely inhering,
is eafily driven on by the new colleed Fire, which thea
offefles its Place : But that in Ele&rics the Original Fise
ing impa&ed into their Sybflance, and therefare more
firmly inhering, will not give Way to, or be driven on
by, the new collected Fire. Suchis Air in particular ;
with the Particles of which the origiaal Fire is clofely in-
corporated. Dry Air feems to be {0 fully faturated with:
it, that it 3 fcaree capable of receiving any more : Where-
as all new-colletted Fire is continually eudeavouring to. -
return into the Earth. Let Wires be eleltrified ever fo'
ftrongly, yet the Momerit any Part of them is touch’d
by a Perfon ftanding on the Floor, they are ele@rified
no longer ; all the Fire efcaping thro’ him into the Earth.
Utron the Principles of Eie@ricity, w emay give a more
rational Account, of many Appearanges in Nature, than
has yet been dore : Of Thuader and Lightoing in par-
ticular. In order w0 which we may obferve, all eleéii-
fied Bodies retain the Fire thrown into them, till fome
Non-eleétric approaches : To which it is thea commaoni«
cated with a Spap, and becomes equally divided. Elec~
tric Fire is ftrongly attracted by Water, and readily mixes
with it. And Water being electrified, the Va
arifing from it, areequally ele@rified. As thefe floar in
the Air, they retain the additional Fire, till they meet
with Clouds not fo much ele&rified. Then they com-
municate it with a Shock.
+ THe Oceanis compounded of Water, and Salt; one
_an Eleétric, the other not. When there is a_Frition
among the Parts near its Surface, the Fire is colle@ed
from the Parts below. It is then plainly vifible in the
Night, at the Stern of every failing Veflel. It appears
from every Dafh of an Oar: In Storms the whole Sea
feems on Fire. The Particles of Water then repell’d
X2 from
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from the ele@trified Surface, continnally carry offthe Fire
as it iscolleted. They rife and form Clouds which are
highly eleétrified, and retain the Fire till they have an
Opportunity ofdifcharging it.

ParTicLes of Water rifing in Vapours, attach them-
felves to Particles of Air. One Particle of Air may be
furrounded by twelve Particles of Water as large as itfelf,
all touching it, and by more added to them. Particles’
of Air thus loaded would be drawn niearer together by
the mutual Artraftion of the Particles of Water, did not
the Fire, Common or Eleétric, included therein, affift
their mutual Repulfion. Hence they continue fufpen-
ded. Butif Air thus loaded, be comprefs’d by ad-
verfe Winds, or by being driven againft Mountains, or
if it be condenfed by the Lofs of its Fire, it will continue
fufpended no longer, but will defcend in Dew. And,
if the Water furrounding one Particle of Air comes into
contaét with that furrounding another, they naturally
coalefce into a Drop; and fo defcend in Rain,

Tue San fupplies common Fire to all Vapours, rifing
cither from Sea or Land. Vapours having both this
and Eleétric Fire, are better fupported than thofe which
have this only. For when Vapours rife into the coldeft
Region, thecommon Fire may fail, But the Cold will
not diminith the Ele@ric: This is always the fame.
Hence Clouds raifed from freth Waters, from moift Earth
or growing Vegetables, .more eafily defcend and depofite
their Waters, as having but little Ele&ric Fire, to keep
the Particles feparate from each other. So that the -

~ greateft Part of the Water raifed from the Land, falls on
the Land again. But Clouds raifed from the Sea, having
both Fire, and much oftheEle@ric, fupport theirWater far
more ftrongly, and being affited by Winds, may bring
it from the Middle of the wideft Ocean to the Middle of
the broadeft Continent. And yeta Way is provided
whereby thefe alfo are readily brought to depofite their
Water. For whenever they are driven againf Moun-
tains by the Winds, thofe Mountains take away their
Eleétric Fire: And being cold, the common alfo : Hence
the Particles immediately clofe. If the Air was notmuch
loaded, the Water falls in Dew on the Top ands.(t!he .
. ides

-
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‘Sides of the Mountain, If it was, the Ele&ric Fire be-
ing’taken at once from the whole Cloud, it flafhes bright-
ly, and cracks loudly. And the Particles inftantly coal-
efcing for want of that Fire, fallin an heavy Shower.
WHEN a Ridge of Mountains ftops the Clouds, ahd
draws the Ele&ric Fire from the Cloud firft approach-
ing it, the next when it comes near the firft, now de-
prived of its_Fire, flathes into it, and depofites its
own Water, The third Cioad approaching, and all
that fucceed, a& in the fame Manner ; as far back as
they extend, which may be for feveral hundred Miles.
Hence the continual Storms of Thunder, Lightning .
and Rain, on the Eaft Side of thofe vaft Mountains,
the Andes, which ruaning North and South, intercept
all the Clouds brought againft them from the Arlantick
Ocean. In a plain Country, there are other Means to
make them drop their Water. For if an elerified
Cloud coming from the Sea, meets in the Air a Cloud
coming from the Land, and therefore not eleitrified,
the firft will give its Flafh into the latter, and thereby
both will be madzto depofite their Water. The Con-
cuffion of the Air coatributes alfo to fhake down the
Water, not only from tiofe two Clouds, but from
others near them. When the Sea and Land Clouds
would pafs at too great a Diftance from each other,
they are mutually attra@ed ’till within the Diftance.
For the ‘Sphere of Elefirical Attraction is far beyond
the flathing Diftance. And yet where a- Cloud con-
tains much Fire, it may ftrike at a confiderable Dif-
tance. When a Condufor has but little Fire in it,
you muft approach very rear before you can draw a
Spark. Throw into it a greater Quantity of. Fire, and
it will give a Spark at a greater Diftance. Butifa
Gun Barrel, when eleétriicd, will ftrike and make a
Noife, at the Diftance of an Inch, at what a Diftance,
and with how great a Noife, may ten thoufand Acres
of gle@rified Cloud ftrike 2 No Wonder that this
fhould melt Metals (which our artificial Fafh does in
fome Degree) tho’ perbaps nect {o properly by its
"Beat, as by infinuatizg into the Pores, and crewinga
vioient Repulfion beiween the Particles of the Merl
it paffes thro’. This overcomes he Attration wazreby
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they cohere, and fo melts the metallic Body. And
this accounts for its melting a Sword in the Scabbard,.
or Gold in the Pocket, without burning either.

Bur Thunder-Clouds do not always contain more:
than their natural Quantity of Eleétric Fire. Very
frequently they contain lefs. *And when this is the
Cafe, when they are negatively eleétrified, altho’ the
Effe€ts and Appearances are nearly the fame, yet the
Manner of Operation is different.  For in this Cafe, it

is really the Fire from the Mountains, or other Part of
the Earth which firikes into the Cloud ; and not, as
we imagine, Fire from the Cloud which ftrikes into-
the Earth, - And we may eafily conceive, how a Cloud
may be negatively eleftrified. When a Portion of
Water is rarefied into a thin Vapour, the Fire it con-
“tains is rarefied too. Confequently it has then lefs
than its natural Quantity of Fire.” Such a Cloud
therefore coming within a due Diftance of the Earth,
will receive from it a Flath of Ele&ric Fire ; which
Flafh, to fupply a great Extent of Cloud, muft often
contain a great Quantity of Fire. Such a Cloud alfo
pafling over Woods of tall Trees, may filently receive
fome Supply, either from the Point: of the Boughs,
or from the fharp Endsand Edges of the Leaves.
The Cloud thus fupplied, flathes into other Clouds
that have not been fo fupplied ; and thofe into others,
*till an Equilibrium #s produced, amorg all that are
within a ftriking Diftarce of each other. And heece
are repeated Strokes and Flathes, ’till they defcend in
Showers to the Earth, their Original.  Rain, efpeci-
ally when in large Drops, generally brings down the
Elettric Fire: Falling Snow often: Summer Haily
always, tho’ filently. Confequently any of thefe may
prevent Thunder and Lightning ; or at leaft, abate
its Violence.. Rain is helpful in another Refpe& like-
wife. By wetting Men or Beafts, it faves many Lives,
For if your Cloaths are throughly wet, and a Flath of
Lightning ftrikes the Top of your Head, ‘it will run
in the Vgater over the Surface of your Body into the
Ground: Whereas if your Cloaths were not wet, it
would go thro’ your Body. Hence a wet Chicken
_ cannog
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cannot be killed by a Stroke from the Phial ; whereas
a dry one is killed in an Intant. See here alfo the
Wifdom-and Goodnels of Him, who jendeths forth Light~
ning awitiz the Rain ! 1t fhould likewile be obferved,.
that wherever ele&trified Clouds pafs, Spires, Towers,
Chimneys, and high Trees, as fo many. Points, draw
the Eleétric Fire, and the whole Cloud frequently dif-
eharges there. Therefore it is highly ‘dangerous in
fuch a Storm, to take Shelter under a Tree: )
ComMmon Fire is more or lefs in all Bodies, as welk
as Elettrical. If there be-a fufficient Quantity of
either in any Body, it is inflamed. But when the
Quantity of common Fire theiein is fmall, there needs
more Eledric Fire to inflame t.  Where the Quantity
of common Fire is greater, lefs of the Eletric wiil
fuffice. So if Spirits are heated, a fmall Spark in-
flames them. If they are not, the Spark muft be
" greater. Sulphureous Vapours, whether rifing from
the Earth, or from Stacks of moift Hay or Corn, or
any other heated: and reeking Vegetable, contain
abundance of common Fire. A fmall Addition of"
Eleéric then will inflame them. Therefore they are
eafily kindled by Lightning.

- ANY who would be clearly convinced of the Nature-
of Lightning, may make the following Experiment.
Make a {fmall Crofs of two thin Stripes of Wood, the
Arms being juft fo loni, as to reach the four Cor-
ners of a large, thin Silk Handkerchicf when exterd-
ed. Tie the Corners of this to the Extremities of the
Crofs; and fo you have the Body of a Kite: Add to
this a proper Tail, Loop and String, and it will rife
in thé Air like one made with Paper : But this is fit-
ter to bear the Wind and Wet in a Storm withoat
tearing. ‘Fo the Top of the Crofs fix a fharp pointed
Wire, rifihg a Foot abeve it. Tie a Silk Ribbon to
the End of the Twine next the Hand ; and where the
-Silk and Twine join, faften a Key. Raife this Kite
when a Thunder-Storm is coming on: But he thyt
holds the String, muft ftand in a Porch, or under
fome other Covering, that the Ribbon may not be
wet, He muft likewife take particular Care, that the

" Twines



( 116 )

Twine do not touch the Top dr Side of the Porch.
As foon as the Thunder-Cloud comes over the Kite,
the pointed Wire draws the Eleéric Fire fromit. The
Kite and all the Twire are then eleGrified, as plainly
appears by this, that the loofe Filaments of the Twine
ftand out every way, and are attratted by an approach-
ing Finger. And when the Kite and Twine being
wet, condué the Fire freely, it will ftream from the
Key, on the Approach of the Knuckle. By this Key
the Phial may be charged, and all other Experiments
made, as by the Globe. And this is a Démonftration,
" that the Eie@ric Fire thereby obtained, is the very
fame with that of Lightning.

Scarce any Phanomenon in Nature has been efs
teemed more diflicult to be accounted for than thofe
luminous Appearances in the Sky, termed durora, Bo-
realis, or Notkern Lights. But thefe alfo may be rati-
onally explained, upon the Principles of Fle&ricity.

“ We often iee Clouds at different Heights, pafling dif-
ferent Ways, INorth and, South at the fame [ime.
This manifeftly proves different Currents of Air, one
of them under theother. Now as the Air between the
Tropics is rarefied by the Sun, it rifes; the denfer
Air prefling ivto its Place. The Air fo raifed, moves
North and Soath, and if it has no Opporiunity before,
muft defcend in the Polar Regions. When this Air
with its Vapours defcends into contaét with the
Vapours arifing there, the Eleétric Fire which it
brought begins to be communicated, and is feen in
clear Nights; being firlt vifible where itis firft in
Motion, namely in the moft Northern Parts. But
from thence the Streams of Light feem to fhoot South-
erly, even to the Zenith of Northern Countries.

To the fame principle we may refer what fome term
St. .Helms’s fire, and the Antients Caflor and Pollux, a
thin, fhining Light, which is fometimes feen dancing
on the Decks or Rigging of Ships. A very remarka-
ble Account of this, is given by a late Author. ¢ In
the night it became exceeding dark and thundered and
lightened dreadtully. We faw meantime on different
Parts of the Ship, above thirty St. Helmd’s fires.  One,,

which
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which was on the top of the Vane of the Mainmaft, was.
more than a foot and a half in length. I ordered one’
of the Sailors to take down the Vane : The Noife of
the fire refembled that of fired, wet Gunpowder.
Scarce had he lowered the Vane, but the Fire leftit,
and fixt on the top of the Mainmaft. After remaiuing
thc:;': a confiderable time, it went out by little an
little, '

¢« How immenfe a Quantity of ele@ric Matter muft
have been at that time in the Atmofphere {urrounding
the Ship, to furnifh more than thirty St. Helmo’s Fires,
(the fame we fee at the end of our Condu&ors in elec-
trifying) One of which was above a foot and an half
long ? The Maft, Yards and every Part of the Ship
were then real Condu&ors of the ele@ric Fire between
the Atmofphere and the Sea, and by that means pre-
ferved the Ship. ”

A pERson eleftrified acquires a flammific Power,
ftrong enough to light with one of his Fingers, or with
his Cane, warm Brandy.” When the finger draws near,
a crackling Spark iffues out and fets it on fire. '

Tue Ele&ric Sparkles of Iron are of a filver white,
thofe of Brafs, Green, thofe drawn from an Egg, yel- -
lowith. This feems to psove, that the Ele&ric Matter
iffuing from a Body, is faturated with fome Parts pecu-
liar to it. :

‘ErLecTriciTY quickens almoft all forts of Motion,
that of Water in particular, which then glitters in the
dark, the Fire appearing intermingled with the Water. -
It accelerates the Motion of the Human Blood, quick- -
ening the Pulfe fifteen or fixteen Strokes in a Minute,
The Blood that flows from the vein of one elettrified,
glifters, {eparates into fmall Drops, and f{pouts out
confiderably farther than otherwife it would do.

IT exceedingly haftens the Vegetation of Plants,
- Myrtle-trees which were ele@rified, budded much
fooner than others of the fame kind and bignefs, in the
fame Green-houfe. And Seeds eledrified daily have
fhot up and grown more in three or four Days, than
others of the fame kind, and alike in all other Cir-
cumftances, have done in Eleven or Twelve.

a—m

It
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It cures abandance of Difeafes, even the moff #ub~
born ; particularly thofe of the Nervoul Kind : Many
of them, in a moment, by a fingle Touch ; Moft, im
a few Days. So that this is not only one of the great-
et Curiofities in the World, but one of the nobleft
Medicines that Gob ever gave to Man.

AxoTHER Phznomenon, which could never before
be accounted for, is undoubtedly owing to this Caufe,.
the Sparkling obferved on New Flannel, when it is rub-
bed in the dark. Very probably the acid Steams of
the Sulphur, which is burnt under the Flannel when it
- is bleached, unite with the Oil wherewith Hair al-
- ways abounds, and fo form an animal Sulphur, which

upon any ftrong Agitation of thefe Hairs, will become
luminous. This Sparkling is moft obfervable in frofty
Weather, as Elericity is always ftrongeft at that time,
Flannel lofes this Property when it is wathed, the lixi-
vial Salts of the Soap, deftroying the fulphuzecus
Acid, and likewife dicharging its native Acid. -The
wearing Flannel, even without its being wafhed, will
have the fame effet : As the Effuvia which go off in
Perfpiration, diffolve the Sulphur, and-weaken the
Spring of the Hair.

‘9. Wind is a Current of Aie. Wherever the Airis.
rarefied or cendenfed beyond its natural Degree, a
Wind muft neceffarily enfue, ’till the Equiiibrium be
reftored : the condenfed Air immediately expanding
itfelf, toward that which was rarefied. Thc Caufes of
this Condenfation or Rarefaction, are Heat, Cold and
a thoufand things befide.

A Winp of a very peculiar kind, pafled over the
City of Rome, on the Night of the 11th of June 1749. -
There firft appearcd a very black, long and lofty
Cloud, which emitted Flames on all fides. It moved.
along with a furprizing fwiftnefs, within three or
four feet of the ground. It firft gathered in the neigh-
bouring Sea, came from Offia to Rome, entered t! e Ci-
ty between the Gates of St. Pau/and St. Sebaftiaz, and
crofling in a ftrait line, went out at the North Angle
of a large Square, between the Porta pia and that of
St. Lawrence.” It fiript off the Roofs of Houfes, gkw

own
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down the Chimneys, breke doors and windows, for-

«ed up the Flaprs, and inpaved the Rooms, It tore -
ap the Vines and overthrew the Trees in its way, and -
avhere its Action was moft violent, the very rafters of
Houfes were broke, yea and hurled againft Houfes ata
confiderable diftance. The loftielt Buildings felt its
€ury the moft : thofe of one Story were little damaged.
It was traced to fome diftance without the City : them
#t died away. . C
‘Tue Motion of all thefe Hurricans is circular, and
they carry up into the Air, Tiles, Stones, and what~
«€ver comes in their way, and throw them violently to
a confiderable Diftance. To this may Qe owing i{mc
of thofe furprizing Showers, which are recorded in
Hiftery: A Whirlwind, for inftance, pafles over a
place where Wool is fpread to dry. It takes it up, .
and fcatters it in fmall Locks, at a confiderable Dif-
tance. Here is the Appearance of a fhower of Woel.
If it fweeps along a mineral Rivulet, of which there
are many among the Mountains of Iialy, it carries in-
numerable metallic particles away, andy fprinkles them
on fome diftant Town or Fields. Here is what they
call a Shower of Iron. _
ONE Species of Hurricans is that which is termed a
Water-fpous. Thefe are feen to defcend from a Cloud
as a Pillar, having two Motions, one round their own
Axis, the other progrefiive in a ftrait Direttion. Such
a Spout is a Gyration of Clouds, by contrary Winds
meeting in the Centre, and there (where the Conden-
fation and Gravitation are greateft) .finking down into
a great Tube, likea Screw. In its working and whir-
ling, it fucks and raifes theWater, in the fame manner
as the Spiral Screw does. One of thefe fometimes
appears on the Land. On June 21: {ome years fince,
the Clouds near Hatfield in Yorkfbire were obferved to

be much agitated and driven together. They foon .

became wvery black, and were hurried round : Hence

proceeded a whirling Noife like that of a Mill. Seon

“after there ifflued a long Tube, from the Centre of
thg congregated Clouds, having a Screw-like Motion,

by” which Means the Water wherever it came was raif-
edup. In Auguft following, the Wind blowing da:t
: e



the fame tifne out of feveral Quarters, creatéd a great
Whirling among the Clouds, the Centre of which
" every now and then funk down, like a long, black
Pipe, wherein was diftintly feer: a Motion like that of
a Screw, continually drawing and- fcrewing up, as it
were, whatever it touched. Grovesand Trees bent
under it circularly, like Wands. Some of the Bran-
ches it tore off. It is commonly fuppofed, that the
Whater at Sea rifes in a Column, before -the Tube
touches it. But this isa Miftake. The T'ube touches
the Surface of the Sea, before the Water rifes at all. <

10. IT remains only to add a few Refleions, on fome
of the preceding Heads. - :

How ufeful is the Atmofphere tothe Life, the Health,
the Comfort, and the Bufine(s of the whole Globe! It
is the Air, ¥ by whichall Animalslive: Notonly the In-
habitants of the Earth, but of the Waters too. With-
out it moft Animals live fcarce half a minute; and none
of them, many Days.

An~D not only Animals, but even Trees and Plants
owe their Life and Vegetation to this ufeful Element :

As is Danifeft from their Glory and Verdure in a free
Air,

%k As the Air is of abfolute Neceffity to Apimal Life, fo it is
neceflary it fhould be of a due Confiftence, not foul, for that fuffo-
cates, not too thin ; for that fuffices not.

In the Diving-bell, after fome time of ftay under water, they are
~ forced to come up and take in frefh Air. But Cornelius Drebell con.
trived not only a Veflel to be rowed under water, but alfo a Liquor
to be carried therein, that would fupply the Want of frefh Ajr.
The Veflel was mace for King Fames the Firft, It carried Twelve
Rowers, befide the Paflengers.” It was tried in the Thames. A
Perfon who was therein told it one who related it to Mr. Boyle: As
to the Liquor, Mr. Boyle difcovered by a Phyfician who married
Drebell’s Davghter, that from time totime, when the Air in the
fubmarine Boat was fo clogged by the Breath of the Company, asto
be unfit for Refpiration, by unflopping a Vefel full of this, he
fpeedily reftored it, fo that they breathed again without difficulty,

ANp as too grofs, fo too thin an Air, is unfit for Refpiration.
Hence the Difficulty of breathing (as all Travellers relate) upon the
top of high Mountains. But the Caufe of this Difficulty is not the
:I‘hinnefs only, but the too great Lightnefs thereof, which renders
it unable to be a counterballance to the Heat, and all the Mufcles °
miniftring to Refpiration, :




Alr, and -their ‘Palenefs and Sicklinefs, when excluded
fromit. - o : -
THuus neceflary is the Air 'to the Life of Animals.
And itis no lefs fo, to the Conveyance of many of them.
All the winged Tribes owe their Flight and Buoyancy
toit. And even the Inhabitanis of the Waters, cannot
eafily afcend or defcend in their own Element without ii.
It would be endlefs to fpecify the Ufes of the Air in
the Operations of Nature. To touch only on one or
two Inftances. How admirable is that Property of it,
- theconferving animated Bodies, whether Animal or Ve-
getable, while it diffblves all otherBodies ; by which means .
many things which would prove Nufances to the Warld,
are put out of the way and reduced to their firft Princi-
ples. Even Chryftal-Glafles, efpecially if not ufed, it
_will in time reduce to powder. And thus divers Mine-
rals, Stones, Foffil-thells, Trees, which have lain under -
- ground for many Ages, and fo fecure from Corruption,
when in the open Air, have quickly mouldered away.
-ANoTHER admirable Ufe of our Atmofphere is, its
miniftring to the enlightning the Earth, by refle®ing to
us the Light of the Sun, !and refralting his Beams to
our Eye, before he furmounts our forizon, by which
means the Day is protratted throughout the whole Globe,
and the long and difmal Nights are thortned ia the fri-
gid Zones. Yea, the Sun rifes in appearance, when lic
is indeed many degrees below It‘he Horizon. ™

Vour. II. Bur

1 To this is owing that Whitenefs which is in the Air in theDay~
time, caufed by tbe Rays of Light ftriking on the Particles of the
Atmofphere, as well as upon the Clouds above, and the other Ob-
jeéts beneath on the Earth. To the. fame Caufe we owe the Twi-
light, namely to the Sun-beams touching the uppermoft Parts of the
Aumofphere, which they do, when the Sun is eighteen Degrees be-
low the Horizon. .

m Lz usa little more attentively confider, the Light which whf.
tens the Sky before the Sun rifes. There is fomething furprizing in
this. We fee the Light only by the Rays which flow to our Eyes,
Now the Sun being as yet beneath the Earth, cannot proje&t any of
his Rays directlytous. And the Rays which dart on the Extremi-
ties of the Land that'terminates our fight, procced farther into the
Heavens, unlefs they meetwith any Boay, which refleéts them back
tous,. Is there any particular Body in nature defigned to do us this
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fift on the excellent Uje of the Atmoiphere, in refpeét:
ot"'.rwmof ita Metcors, the Winds, and the Clondsand

Raim.
Ty

.

Service ? There is, namely the Atmofphere, which is framed over
oyr heads in fuch a manner, that wetwithftandiny; its. five Mafs,,
it fuffers us to fee the Stars, atan immenfe difiance fromus; and
notwithftanding its Tranfparency, bends and gathers for. us number-
lefs Rays, ofiwhich we-fBould otherwife be quice depriveds )
ANV Ray that falls parpendtenlady on the Atmofphere, enters:ir
" without any. ohftasle, ard defcends thro™it to.the Earth.in the fame:
right Lige. But thefe which fall oblignely upon it, are admitted
into, or repelled from it, accordingto the Situation of the luminous
Beédy. FHthie be more than eighteen degrees below the Horifon, alt-
its- Baagm are fasttered aproad . If. lofs, the Rays enter the Atmof-
phere.aad.are-rofraded.to our fights This is the true Cawfe of the:
‘Twilight,,and-indeed. of the Continuance and principal Beauty
the Day, even when the Sun. is in its higheft Elevation. The
Earth which receives his Rays refle@s them into the Atmofpheré,
whith-once: mere returns the- greater Part of them. Thus it pae
feyves te.us-that Splendor,. whighs is. the Beautyof Nature, and that:
Hegas which i- the Sopl ofit.  Eor it collefts. numberle(y Rays, the .
grouer or fmaller Unian whereof,, is the megfure of Heat and Cold.
‘Thus it hecomes to us a Mantle of the fineft texture, redoubling the
Heat,, yet nor preffing us by its Weight. ) h
. Tu mmn-a;heuz the fame tima caufes and maintainground us,
that Light which layseus whole: Habilation bofore our Eyess 1oty
der to clear thig, fuppofe the, Asmosphese. were deftroyed, 1. The.
¥ifing of the Sun would not be preceded by any Twi.ight, bui the
moft intenfe Darknefs would furround us, ’till the moment of his
Rifing, 2, In that inftant he wauld break out in his full Brightnefs,
. and fo continue ’till his Setting: And that moment it would be
piteh dmmk. 3..Im the-day. bis.Light.would. rafemble a clear Fire,
which we foe by : night inthe. midfhiof a fpacious Fisld, We thould
fee-what was near oa, but nothing. elfe: The diftant Lands would.
net-ba perceimed, and: tho Night would ftili.continue, notwithftand. -
jng <hnSun,  Forinflead:of the white Tint of Day, which difplays -
alj. Natura by brightoing.the Azuse-ofithe Heavans, and colouring all.
the Horizon, we fhould fee nothing but an Abyfe of Dasknefs, .
there being nothing to refle the: folar Rays.. The Stars.indeed
‘weuld be feen.ac Noon-day + But then thofe_lumineus Bodies, which
naw. appear to be placed:in a:delightful. Azure; would feem faftened
one difmal, mourning
«BuT how does that fine Azare depend-on the Atmofphere ™"
Tsi;wﬂlplainl? ppeary if it be confiderod, what a Quantivy of rarew
fied Wates is fufpended;. from the top of the Atmofphere to the bot-
‘tomss. And thereisnoves 3. greatssQuantity - fufpsnded shere, than-
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Tz ™ Winds are of fuch ablolate Necellty 2o the
- Wholformeuels of the Auwofphere, that all the Wiorid
would be poffoned without thofe Agitstions. We find
show putrid and unfit for Refpirstion, -2 gorfined, fag-
wating Air uu‘.;nd if'the whole Mafs-of Air and Va-
pourws were dlwaysatref, nflead of mefrdlhing, it would
fuffscare all the world.  Bat the Motion it veceives from
fthe Gales and Storms, kecps it pure, and healihy Rill. ,
‘Wirnovy thefe Gales o fan a3 aife, in the Heut
of Sammer, even in our temperate Chimire, Men
- wwould hardly be ableto go thro’ vhoirdsily Labowr, with-
ot indsmgering nbuﬁedh: ° Thefe ave papsmldi:
oo 2

i

én the fine Days) whea 2w Cloulls are 0 be foon.  Hicthefewowfis

aters, that intercept and refle@ 1o us, the Rays refie€tod'from
e Barth,  Awdl this prodigisus Mals of Waters, being a frmple
and uniform Body, the Colour of it himple andalwuys the fome. -

* Bytare waure Skhios, whidh-we confoun with #r
Heaven, nothing more than a little Air md Whter? Andwhe we
®ook for the Heaven, only a Cover wrapt clofe vound she Enrvh 2
%o itis. And this is a new Wonder, and a new Proof of our Coese
tor’s Wildom? A few fmill Bubbles of Air and Water are indeed in
Wembives ‘things wery isfgnificam s bot that Hand whith hay
with o mach Ast and. Caution plooed them vver sar [Heeds, s
done itmesely, thathis Sen and Scam might met e remdvred uieldls
to us. He embellithes what He pleafes ; and thele drops of
Water and Air become in his Hands an inexhauftible Source of
Glogy. He draws from them thofe Twilights, which fo wlelelly
prepare our Eyes for the receiving a fironger Light. He fetches out
of them che Brightnefs of the Oawn.  From them He profuces thg
Splemdor of the Duy. Hs makes them contribute to the increafe and
Pmforestion of that Beat wivich noarither évery tiring besthing. OF
them He makes a brilliant Arch, which inchants the Sight-of M
wnd beoorwes the ‘Criling of his Habitation,

% Tax moft vaiwerfal and confunt Adeyations of the Balance of
she Atmolphere ave from Mewt ad Cold.  Thirs §s manifeft in the
mﬂ Trude-Winds, blowing dll the ¥exr between the Tropha

m E4ft to Wett : The Caule whereof is 'wmdoy by the Sons
@xity Progre(s round tht Pmt of the Gisbe, by bis Feat nretying
sne.Part of the Air, while thecovler and henvier Air bebimi preiles

IN Thunder.Storms there are often two Currents of Air, the
Under-Current ¢contrary to the Upper. Hence the Wind near the
Earth blows one way, and the Clouds wbove mave the other way.
-0 7:‘? 8, 1707, ‘oulled for fome time ufter, THe Bz Taéfday, was
fo exceffively hot and fuffocating, by reafon of shere being oo Wisd

-
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the Torrid Zone, and make what the antientsimagined,
to be not habitable to any but wild Beafls, an healthful
and pleafant Habitation. . }
Or what ufe likewife are the Winds, to tranfport men
to the diftant Regions of the World? Particularly, the
General and Coafling Trade-Winds, the Sea » and the
Land-Breezes; the One ferving to carry the Marinet
in Jong Voyages from Eaft to Weft, the other{ to-waft
him 10 particular Places: The One ferving to carry him
_ into his Haibour, the ather to bsing him out. o
. Tue Clouds and Rain.are no léfs uvfeful Meteors than
. the Winds, as is manifeft inthe refrefhing Shade which
-the Clouds afford, and the fertile Dews'and Showers,
which they poar down on the Trees and Plants, which
would languith and die with perpetual Drought, but are
bereby madé verdant and flourithing; fo that as-the
Plalmift faith, Tbe kittle hills rejoice on every fide, and the
walleys foout for joy and fing. .
, FARTHER Improvement of thefe Remarks I fubjoin
inthe Words of Mr. Hervey. . S
« ¢ Ir we turn our Thoughts to the Atmofphere, we find
a moft curious and exquifite Apparatus of ir.” This is
a Source of innumerable Advantages; all -which are
fetched from the very Jaws.of Ruin. To- expldin this.
The Preffare of the Air on a Perfon of 4 moderate Siz;

atall, that divers Perfons died in their Harvef-Work. An healthy,
lufty, young man near Upminfler in pasticular, was killed .on_the
Spot by the Heat : And feveral Travellers on the Road, dropt dow
and died. .
P Sza-sxxxzrs commonly rife in the Morning, about Nine

_ o'clock. They fisft approach the Shore gently, as if they were
afraid to come near it. The Breeze comes in a fine, fmall, black
Curl upon the Water, whereas all the Sea between it and the Share,
is as fmooth and even as Glafs. In half an hour after it reaches the
Shore, it fans pretty brifkly, and fo increafes gradually till twelve
o'clock : Then it is commonly the ftrongeft, It lafts fo *till two or
three. At three it begins to die away, "till about five it is lulled
afleep. .

As the Sea-breezes blow in the Day and reft in the Night, the
Land-breezes blow in the Night and reft in the Day. They fpring
np between Six and Twelve at night, and laft "tll Six, Eight or
Nine in the Morning, .
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is equal (o the Weight of twemiy vbowfans Poards, Trex
';'m':t?::m Confideration ! Should an Houfe fall dpon =
writh half that Ferce, it would break every Bong of our
Bodies. Yetfo admirably has the Divine Wiflom cone
2rived the Air, and fo nicely coun ed its dreadfi
Lower ;. that we fuffér no munner of fuconvenience; we
even enjoy the Load. <Inftead of being as:a Mautitalii ok
our Loins, it is a8 Wings vo-eur Feét, or Simews 1o our
 Limbs.. Is net this common Otdination of Prwvidence,
fomewhat like the Miradle of the burning Bufli? Well
amay we fay uato Gony © how tertible; yet how bene-
ficent art thou in thy Works!
© .'THE Air, the’ too wealt to {upport our Flight, is 4
shoroughfare for innumersbke Wings. Here the whole
Commonweakh of Birds éxpatiate, Beyond the reach 6f
sheie Adverfaries. Were they 16 run upon the Earth
they would be in tén thoufand Drdngers without Strength to
-refift, or Speed to efeape them: Whereas by mountin
the Skies they are fecure from Peril, they feorn the ba»ﬁ
stid bis vider.  Some of them percling on the Booghs, or
foaring aloft, entertain us with ther Notes. Many of
them yield us wholfome and agreeable Food, and yet give
. s nio trouble, put ws to g6 Expence; but till the tume
we want them, are wholly out of the way. )
. 'TuBAir is charged atfo with feveral Offices, sbfotately .
. eedful for Mankind. In our Lungs it wemtilates the
-Bloed, qualifies’its Warmth ; promotes the Animal Se- -
wretions. We might live even Months, without the
hight of the Sun, yea, or the Glhimmering of a Star
Whereas if we are deprived but a few Mfinutes of This,
we foken; we faint, we die. The fame siver/al
Nurfe has a confiderable fhare in cherithing the feveral
Tribes of Phedes.  Ft transfofes vegeuible Vigour into
the Trunk of an Oak, and z blooming Gaiety into the.
Leavesofa Rofe. , g o
Tue Air likewife canveys to our Noftrils the exrreme.”
‘Vy fubtle Effuvia which exhiale from ‘oforifeitas Budies:
-Particlesfofinall, that they elude the moft' c¢aréful Hand.
‘But this receives and ‘tranfinits the invifibl- Vagrants,
without lofing even a finile Atom : Entertairiny as-with
the delighisful: Seafations that arife from thre Frazvance of
. . L : Flowers

.
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Flowers and admonithing us to withdraw from an un-
wholfome Situation, to beware of pernicious Food. -

The Air by its_undulating- Motion ¢ondu&s to our

‘Earall the Diverfities of Scund. While Danger is at a
confiderable Diftance, this advertifes us of its Approach 3
and with a clamorous but kind Importunity, urges us
to provide for our Safety. N

THe Air wafts to our Senfe all the Modulations of
Mufic, and the more agreeable Entertainments of Con-
verfation. It diftributes every Mufical Variation -with
the utmoft Exactnefs, and delivers the Meflage of -the
Speaker with the moft pun@ual Fidelity : Whereas with-
out this Internuntio, all would be fullen and unmeaning
Silence. We fhould neither be charmed by the harmo-
nious, nor improved by the articulate Accents.

How gentle are the Breezes of the Air when uncon-
fined! But when colleéted, they act with fuch immenfe
Force, as is fufficient to whirl round the hugeft Wheels, .
tho’ clopged with the moft incambering'Loads. -They
make the ponderous Millflones move as fwiftly, as the
Dancers Heel; and the mrafly Beams play as nimbly, as
the Muficians Finger.

In the higher Regions there is an endlefs Succeflion
of Clouds, fed by lgvaporations from the Ocean. The
Clouds are themf{elves a kind of Ocean, fufpended in the
Air. Ttey travel in detached Parties, over all the ter-
refirial Globe. ‘They fru&tify by proper Communicati-
ons of Moifture' the fpacious Paftures of the Wealthy,
and gladden with no lefs liberal Showers, the Cottagers

" little Spot. Nay they fatisfy the defolate and wafle Ground,
and caufe the bud of the tender berb te fpring forth : That
the Natives of the lonely Defert, the Herds which know
no Mafter’s Stall, may neverthelefs experience the Care
of an all-fupporting Parent. .

How wonderfull That pendent Lakes thould be diffuf-
ed, fluid Mountains heaped over our Heads, and both
fuftained in the thinneft Pasts of the Atmofphere. How

“fnprizing is the Expedient which without Veflels of
Stone or Brafs, keeps fuch Loads of Water in a buoyant
State ? Job confidered this with holy Admiration, Do@
thos know tbe Balancings of the ¢louds? How fuch

: ' ponderous
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derous Bodies are made to hang in even poife, and .
over like the lightet Down ? He bindeth up the avaters
in bis thick cloud: And tbe cloud, tho® nothing is more
‘oofe and fluid, becomes by his Order tenacious as Cafks
of Iron, #s not rent under all the Weight.

WHEN the Sluices are opened and the Waters de-
fcend, one would think they fhould pour down inTor-
rents: Whereas inftead of this, which would be in-
-finitely pernicious, they coalefce into Globules, and are
difpenfed in gentle Sbowvers. They fpread themfelves
as if ftrained thro’ the Orifices of the fineft Watering-
Pot, and form' thofe /mall dreps of rain, which the clouds
diftil upon tan abundantly. Thus inftead of drownin
the Earth, and fweeping away its Fruits, they cheri
-univerfal Nature, and (like their Great Mafter) dif-
-tribute their Stores, to Men, Animals, Vegetables,
as they are able 10 bear them. .

Bur befide Waters, here are cantoned various
Parties of -Winds, mild or fierce, gentle cr boiitrous,
furnithed with breezy Winds, to fap the glowing
" Firmament, or ¢lfe fitted to a& as an. univerfal Befom,
sand by fweeping the Chambers of the Atmofphere to
cleanfe the fine dereal Fluid. Without this wholfome
:Agency of the Winds, the Air would ftagnate and be-
come putrid: So that all the great Cities in the World,
inftead of being Seats of Elegance, would degenerate
into-Sinks of Corruption. :

. AT Sea, the Winds fwell the Mariner’s Sails, and

{peed his Courfe along the watry Way. By Land

they perform the Office of an immenfe Seeds-man,

fcattering abroad the Seeds of numberlefs Plants, which

tho’ the Support of many Animals, are too fmall for

ﬁe Management, or too mean for the Attention of
an, :

Here are Lightnings Rationed, in alt to fpring,
whenever their piercing Flath is neceflary; either to
deftroy the fulpbureous Vapours, or diflodge any other
moxisus Matter, which might prejudice the delicate
Temperature of the Ether, and obfcure its more than
¢hryftalline Tranfparency. ,
) : Asovs
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Adovs all is fituate .2 radiant and majeftic Orb,
which inlightens aud chears the Inhabitants of the
Earth : While the Air, by a fingular Addrefs, ampli-
fies its Ufefuloefs. Its reflei?ing Power augments that
. Heat, which is the Life of Nature: Its refracting
Power prolongs that Splendor, which is the Beauty of
the Creation. ) ' ' o
" Isay, Augments the Heat. For the Air is a Cover,
which without opprefling us with any perceivable
Weight, confines, refleds, and thercby increales, the
vivifying Heat of the Sun. The Air increafes this,
much in the fame manner as our Cloaths give additi~
onal Heat to oar Body : Whereas when it is lefs im
Quantity, when it is attenuated, the Solar Hest in
very fenfibly diminifhed. - Travellers on the lofey
Mountains of America, fometimes experience this to
their Coft. Tho' the Clime at the foot of tirofe vaft
Mountains, is extremely hot and fultry, yet at the.
Top, the Cold is fo exceflive, as often to freeze both
the Horfe and Rider to Death. We have therefore
great Reafon to praife Geo, for placing us in the
commodious Concavity, the cherifhing Wings of aa
Atmofphere. '

Tue Emanations of Light, tho® formed of ina&ive
Matter, yet (Attonithing Power of divire Wifdom !) -
are refined almoft to the Subtilty of Spirit, and are .
fcarce inferior even to Thought in Speed. By which .
means they fpraad with almoft inftanteneous Swiftnefs,
thro’ an whole Hemifphere: And the’ they fill whats
ever they pervade, yet they firaiten no Place, embar-
#afs no one, incamber nothing. -

Every where indeed, and in every Element we
may difcern. the Footfteps of the Creator's Widoms
The fpacious Canopy over our heads is painted.with’
Blue ; and the ample Carpet under our feet s duged
with Green. Thefe Colours, by cheir foft apd chuae-
ing Qualities, yield a perpetoal Refrefhment to the
Eye. Whereas had the Face of Nature gliltened with
White or glowed with Scariet, fuch dazling Hues,. in-
ftead of chearing, would have fatigued the Sight. B
#des, as the feveral brighter Colours are interfperfed,. .

and
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and “form the Pi&tures in this magnificent Piece, the
Green and the Blue make an admirable Ground, which
fhews them all to the utmoft Advantage. S

Habp the Air been much grofer, it would have dim’d
the Rays 6f the Sun and darkened the Day. Our

-Lungs would have been clogged in their vital Func-
-tions, and Men drowned or fuffocated therein. Were

it much more fubtle, Birds would not be able to wing
their way thro’ the Firmament: Neither could the
Clouds be fuftained, in fo' thin an Atmofphete. It
would elude likewife the Organs of Refpiration : We
fliduld gafp for Breath with as much Difficulty, and as
littleSuccefsasFifhesdo,when outof theirnative element. .
:* 'THE Ground alfo is wrought into the moft proper
‘Temperature. Was it of a firmer Confiftence, it would
be impenetrable to the Plough, and unmanageable b
the Spade. Was it of a more /g Compofition, it
Woul«f be incapable of fupporting its own Furniture.
‘The light Mould would be fwept away by whirling-
‘Winds, or foaked into Sloughs by the defcending
Rains. Again, becaufe every Place fuits not every
Plant, but that which nourithes One, deftroys another;
the Qualities of the Earth are {5 abundanty diverfified,
as to accommodate every Species. We have a Variet

" of intermediate Soils, from the /%o/ Sand to the fif

Clay : from the rough Projetions of the craggy Rock,
to the foft Bed of the fmooth Parterre. -

THE Sea carries equal Evidences of a moft wife and

acious Ordination. Was it larger, we fhould have
wanted Land for Pafturage and Hufbandry. We fhould
not have had room for Mines and Forefts, our fubter-
ranean Ware-houfes and dereal Timber-yards. Was
it fmaller, it could not recruit the Sky with a proper
Quantity of Exhalations ; nor fupply the Earth with

- the neceflary Quota of fru&tifying Showers.

May we not difcover ' as exquifite Strokes of Wif-
dom in ¢ach individual Objec ? Al that fhines in the
Heavens, and all that fmiles on the Earth, fpeak their
infinitely wife Creator. Need we launch into the
Praife of the Valleys clothed with Grafs, or of the -

- Fields, - replenithed with Corn? Even the ragged

Rocks,
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Rocks, which: frawn ‘over the Fleod,' the cavernad
Quarries which yawn admid#t tne Land, togethe: with
the fhapele(s and enormous Mountains, which {eem to
doad the Greund and incumber the Skies ; even thefe
coatribute to increale the General Plealurd, and aug-
ment the general Ufefulnefs. They add new Charmrs
to the.wide Level of our Plains, and feiter like @
Screen the warm Lap of our Vales.
* Wao 1is not charmed with the delicious Fruits of
Summer and Aontamn @ But were'all our Trees and
‘Shrubs to preduce fuch Fruiis, what would become af
Xhe Birds.? Hew fmall a Part would soracions Mas se-
fign to their Enjoyment? To provide therefore fog
each Vagrant of the Air, as well as for the Sovereign
©f a Nation, theré is in all Places a darge Grewth of
‘Shrubs, annually couered with cearfeand hardy Bore
?hes : So coarfe in their Tafte, that they are uowarshy
the Acceptance of Man; fo hardy in their Maka,
that they endute the utmoft Severity of the Woathex,
3nd furnifh the feathered Tribas with a Sanding Repulkt
amidft a]l the Defolations of Winter. ~

‘T'ak Fir, the Beech, the Elm, are fasly Decarme
tions of our rural Seats. But if there were no insta
ling Thickets, no prickly Thorns, where would
Farmer procure Fences ? How ceuld he fecare his
vefetablc Wealth, from the Flocks and the Heeds ?

"Thofe roving Plunderers, which fubmiit to 20 Lawas’
. but thofe of the coercive kiad.

We {pare no Toil, 10 have nfeful Herbs and Plants,
in our Gardens, and upon our Tables. But there are
innumerable Herbs, which pafs uader the comtempti~ .
ble Charalter of Weeds, a%d yet are full as defirable
to other Clafles of Creatures, as thefe are to Maskind.
Yet who will be at the pains, to plant, to water, 10
cultivats, fuch defpicable -‘Productions? Man would
rather extirpate than propagate, thefe Incumbrances of
his Land. Therefore Providence vouchfafes to be
their Ga;gl{‘er. and has wrought eff their Seeds with.
fuch a Lighthefs, that they are tranfported to and fro,
by the mere Undulations of the Air. Or, if too hea-
vy ta. be wafted by the Breeze, they are fafteped to

i . ‘ Wings
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Wings of Down,: Or elfe;. inclefed in afpringy Cafey
which forcibly. burling, thoots shem out oa. :vgy fide.
By fome fuch- Meage,. the re-pmoducing: Principle of
every one is diffeminated,. the usivertal Granary filted,
and the usiverfl Board furnifbed. The busning In-
fe® and the creeping Worm, have each his Bill of
-Fare. Eachenjoys a never-failing Treat, equivaleat
to our greateft Beticawies. ., - »
1r Grafii was as fearce b the Guerafiy-illj, and as
difficultly raifed as the Taderofe, how certainly, and
how fpeedily, muft many Millions of Animals perith
by Famine ? But as dll the Cattle owe their chief Sub-
fiftence ta This,. by 2-fiagular Wikdom itz the Bivine
conomy, it awarteth not, like the-Corn-fiel, and the
Gatden~bed, for the annual Labours:of Mum When
once fown, tho’ ever b frequently cropt, it revives
with the returning Seafom,. With a kind of- perensial
Verdure, it covers aur Meadows, diffufes itfelf over
the Plains, {prings up in every Glade of the Foreft, and
fpreads a Side-board in the mott fequeftered Nodk.
SucH is the Care of a wife and condefcending Pro-
vidence, even over thefe lowelt Formations of Nature !
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Part the Fifth,

of tbg»Syﬁekn of theWorld; of the Hea-
venly Bodies; and of the Properties
" and Caufes of Natural Bodies.

CHAP L
' Of the Syftem of the World.

). The General Pbarnomena || 5. The Prolemaic Syfiem: .
of the Sun and Moon: || 6. The Copermican : -
2. Of Mercury and Venus : || 7. The Syftem of Tycho

3. Of the other Planets : Brabe :
4. OF the Comets and fixt || 8. The Hutchinfonian Sy/-
Stars : tem.

1. AVING confidered the Earth, with the Bo-

dies that are therein, let us now look up to
thofe that furround it. The World is a Congeries of
innumerable Bodies, many of which are fuppofed to

equal or exceed the Size of the Earth: Yet by reafon -

of their diftance, moft of them are invifible to the
naked Eye. '
. THE




( 133 )

. 'THE neareft to us is the Moon, which moves round
the Earth in fomething more than 28 days from Weft
‘to Eaft. The Sunlikewife feems to move from Eaft to
Weft, and ihines fucceflively on all Parts of the Globe.
It appears alfo to us to move every year obliquely from
Weft to Eaft, coming 23 degrees and an half to the
North, and then going juft as far to the South. -

2. Some of the Sars keep always the fame diftance,
with refpe@ to each other, and are termed Fixe.
Others are continually changing their Situation,
whence they are termed Planets. Two of thefe, Mer-
cury and Penus, are frequently between the Earth and
the Sun. = Of which the former, being’ generally hid ~
by the Rays of the Sun, is feldom vifible: But Venus,
commonly called the Ewvening Star, is very confpicuous.
The Earth is never between Them and the Sun.
They are fometimes between us and him.  Sometimes
the Sun is interpofed between us and them.

3. THE upper Planets are Mars, Fupiter and Saturn.
The Sun is fometimes beween thefe and the Earth.
But none of them is ever interpofed between the Earth
and the Sun. Mars has different Appearances, like
the Moon as it is differently fitvated, with regard to
the Sun: Whereas Jupiter and Saturn always appear
with the fame” Afpe&, and have fmaller Planets-re-
volving round them. Alltheferevolve round the Sun,
in their feveral ftated Periods. '

4. BesipDE thefe, thereis another kind of Stars called
Comets, vulgarly Blaxing Stars. Thefe do not revolve
round the Sun, in fo regular Orbits as the Planets:
The fixt Stars are above thefe : About 2200 are vifible
to the naked Eye. They have a vivid Light, and
always appear with the fame Face toward us: They
feem to have a two-fold Motion, a flow one from
Eaft to Weft in a Year, and af{wift one roand the
Earth with all the other Stars in four and twenty
Hours. But there are fome of them which never fet,
namely thofe near the North or South Pole.

5. To explain thefe Phznomena of the Heavenly
Bodies, vaiious Syftems. have been invented. The

Puolemaic fuppofes the Earth to be fixt in the Center of
Vou. IL. M the
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the Univerfe, round which all the heavenly Bodies
move, each affixt to a folid Sphere which moves with
that: Firft the Moon, ‘then Mércury, thirdly, Venus,
next the Sun, fifthly Mars, then Jupiter, feventhly,
Saturn. Inthe Eighth placeis the Firmament or Spheze
of fixt Stars : Then the Chryfalline Heaven, and laft of
all the Primum Mobile, which is fuppofed to move from
Eaft to Weitin 2 4 hours, whirling all the other Spheres
with it. But this Syftem, being in fome yefpeéts ob-
vioufly falfe, in others utterly improbable, and like .
wife 3nfufficient to account for many Phxnomena, is
now univerfally exploded. ,
6. In the room of this the Copermican Syftem is now
generally received, which fuppofes the Sun to be fixt
in the Center, without any other Motion, than that
round his own Axis. Next himis Mercury, then
Venus, thirdly the Earth, (round which the Moon re-
volves;) Above the Rarth, Mars, then Jupiter and
Saturn, with their attendant Moons. This Syfiem is
extremely fimple and natural, and eafily accousts for
moft Phznomena. As to the Objection, thatitis con-
trary to the teftimony of our Senfes, itis eafily anfwered.
They who are in a Ship feem to fee the Shore and the
Land moving along, altho’ it is really the Shi‘P that
moves.  Yet let it move ever fo fwiftly, it difplaces
pothing provided it move fmoothly. So neither does
the Motion of.the Earth difplace any thing on its Sur-
face, becaufe it is equable and regular.
Nor that Copernicus was the Inventor of this Syftem,
It was in great part known long ago. Pythagoras
taught, ¢ that the Earth was carried about the Sun
among the Stars, and by turning round its Axis,
cavfed day and night.” Yet by degrees it funk into
oblivion, till it was revived by Cardinal Cy/a. How-
ever the Puslemaic Syftem fill prevailed, till Nicholas
Copernicus, a Canon of Thorn, in Polifb Pruffia, bornin
the year 1473, had Refolation to examine it thro'ly,
- and Learning enough to explain and defend it. Some
of the Reafons on which this Syftem is founded are, 1.
This is mott fimple, and agreeable to the whole Te-
nor of Nature: For by the two Motions of the Earth
all the Phznomena of the Heavens are refolved, which
+ ' en
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on any of the other Hypothefts are utterly inexplicable.
2. It is more rational to fuppofe the Earth moves
round the Sun, than that the huge Bodies of the Pla-
nets and of the San iifelf, and the immenie Firmament
of Stars, fhould all move round tne inconfiderable '
Body of Earth every four and twenty Hours. 3, The
Earth’s moving round the Sun is agreeable to that ge-
neral Harmony and univetfal Law, which all other
moving Bedies of the Syltem obferve, namely, that
the Squares of the petiodical Times are as the¢ Cubes
of the Diftances. But if the Sun move round the
Earth, that Law is deftroyed, and the general Order
and Symmetry of Nature intetrupted ; becaufe accord-
ing to that Law, the Sun would be fo far froth revolv-
ing about the Earth in 365 Days, that i€ would re-
quire no lefs than 5196 Years, tofinith ohe Revolution.
4. 'The Sun is the Fountain of Light and Heat, which
it darts thro’ the whole Syftem, and therefore it ought
to be placed, as the Heart in the Center, that fo all
the Planets may at all times have them, in an uniform
and equal mannet. 5. If the Sun be placed in the Cen-
ter of the Syftern, we have then the rational Hypothe-
fis, of the Planets beiag all moved about the Sun, b
the univerfal Law of Gravity : And every thing will
anfwer to that Law ; but otherwife we are wholly in
the dark, 6. But'we need not rely upon ConjeQures,
We have demonftrative Proofs, that the Sun pofleffes
~ the Center, and that the Planets move tound it, in
the Order above mentioned. .For example. Mercury
and Pewus ate ever obferved to have two Conjiinctions
with the-Sun but no Oppofition, which could not hap-
pen unlefs the Orbits of thofe Planets lay within the
Orbit of the Batth. And in the fame tanner it 5ay
be demonftrated, that the Orbits of Mars, Fufiter aud
Saturn, lie without the Orbit of the Earth,

4. After Copernicus came Tychs Brabe, a noble Dane,
who endeavoured to compound a Syftem of the Proir-
maic and Copernican put together. But it was quickly
found by all unprejudiced Judges, to be fo intricate
and perplext, that it had not many Afferters even
while he lived, and is now well nigh funk into oblivion.

M2 8. Mgr.
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8. Mr. Hutchinfon (not the Profeffor of Glafgow, but
a private Englifb Gentleman) fuppofes the conftituent
Parts of Heaven to be, 1. The Darknefs, or dark Air,
which is no other than the fine Ether, in a State of
Stagnation : 2. The Spirst, or the Air in a fenfible
Motion: 3. The Light, the fineft Part of the Heavens,
the pure Ether in motion: 4. The Luminaries and
their Fluxes. Underfland by the Luminaries the Bo-
dies of the Sun, Moon and Stars ; by their Fluxes, the
flow of light that comes from each of them. Revela-
tion conftantly diftinguithes thefe. Therefore ’tis
very improper for us to confound them together. In-.
deed every one knows, that tho’ the Bodies of the
Sun, Moon and Stars, take up but a fmall Part of the
Heavens, yet the Fluxes of Light from them diffufe
themfelves throughout all Nature. -
THe fpringing forth of the folar Light caufes the
Morning, its going off, the Evening. Its being in-_
tercepted by the Body of the Earth caufes Nigh ; its
Shining caufes Day. It alls in a mechanical way,
and is part of the great Machine of Nature. It is jn
continual Motion to and from the body of the Sun':
Going out from the Center to the Circumference of
the Heavens, and returning to the Center again. The
folar Light, along with the Spirit, which continually
attends it, is the Caufe of the regular Returns of
Morning and Evening, Summer and Winter. The
- Spirit and Light are properly the Agent, and the
Earth only the Patient.” Its Motion round its Axis,;
and round the Sun, and its inclining Northward and,
Southward at different times, are all produced by the.
Attion of the Light going outward, and the Spirit
returning inward. 5. The Denfities, which form the
Extremity of the whole Syftem of Nature ; the denfe,
grofsAir, outof which the fineEther is extrated and into.
which it returns. ‘The Heavens which naturally be
groffer and groffer, the farther from the Sun, ‘’tll
perhaps at the utmoft extremity, they are condenfed
into an immovable Solid. I :
TuEse are the conftituent Parts of the Heavens.
And hence we have reafon to conceive, that all guefe,
arts
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Parts, (the Sun, Moon and Stars excepted) are no
other than the different States into which the ethereal
Fluid does or may pafs. For the Darknef; is the fine
Atoms of the Heaven in a. State of Ina@ivity. The
Spirit is the grofler Parts of the Heavens or maffes
compreft to%ether; while the Light is the Atoms or
fineft Part of the Ether in {wift Motion. At the Cen-
ter the Commotion is greateft, and gradually de-
creafes toward the Circumference, where the Ether is
very much condenfed, and this is called the Denfity.”
He farther fuppofes, that the Sun is the Center of
the whole Univerfe ; that the fixt Stars are all placed
in the Denfity, not far from each other; and abun-
dantly nearer the Earth, than ¢common Afronomers
imagine, and that their Ufe, is not to petform the
Office of Suns to other Planets, but to afift in that
cold Region, to fupply in fome degree the Want of
the folar Fire.
" PErHAPs it may not be unacceptable to the ferious
Reader, to give a more particular account of this in-
genious Hypothefic, in the words of a late Writer.

The Sum of what Mr. Hurckinfon avers, is, That be- ’

" frde the differently-formed Particles of wlich the
Earth, and the feveral folid Subftances in it, and in
the other Orbs, are compofed, Gob at fitft created all
- that fubtle Finid whieh now is, and from the Creation
has been, in the condition of Fire, Light or Air, and
goes under the name of the Heawens. « ) :
THe Particles of this Fluid (which he calls’ Atoms)
when they are fingle and uncompounded, are incon-
ceivably minute, and fo fubtle as te pervade the Poreés
of all Subflances whatever, whether folid or fluid.
When they are puthed forward in ftrait linee, by the
a&ion of Fire, or are refleted or refratted in ftrait
lines, they produce Light, and are fo called. When
the interpofition of opake Bodies hinders their Pro-
grefs in ftrait lines, they pafs, but ceafe to produce -
JAght.
ngnsn Particler, which when movitg in ftrait
lines produce Light, and when colle&ted and put intor
another forc of motion, produce Fire, when the foree
. M 3 impelling

\
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impelling them ceafes to a& with vigour, and when
their Motion is retarded, cohere in fmall Mafles or
Grains, which Mr. Hutchinfon calls Spirit or Air, and
is of the fame kind and texiure, with that Air which
we daily breathe.

THe Sun, fixt at the Center of this Syftem, is in-
cluded in a vaft Colle®ion of this fubtle matter, in
the form of Fire, which continually melts down all
the Air that is brought into it from all Partsof the
Syftem, into Atoms, and with an immenfe force
fends it forth, in perpetual Streams of Light, to the
Circumference. The whole Space comprehended
within this, is abfolutely full.

Tue matter thus melted down at the Orb of the
Sun, moves outward to the Circumference, being for-
‘ced by the Particles which are "concreted into Air at
the utmoft Extremities, and return toward the Sun,
where the fluid being moft fubtle gives leaft refiftance, -
-and takes up the place that the Light left.

Axp therefore this uninterrupted Flux of matter’
from the Sun in Light, in place of being an Expence
which would neceflarily deftroy that Orb (an infup-
‘portable Obje&ion, Mr. Hutchinjon thinks, to Sir Jfaac
Neavton’s Scheme) is the very means of preferving it,
.and every thing elfe in this Syflem, inits a&ion, and
vigour, by prefling back perpetual Supplies of Air
to be melted down into Light, which produces a con-
tinual Circulation. Thefe perpetual tides of matter
. outwards and inwards, in every point, from the cen-
ter to the circumference, produce that conftant Gyra-
tion in the Earth and the Planets round their own
Centers and round the Sun.

Besipes the Rotation of the Orbs, the adverfe
Motion of the Light pufhing toward the Circumfer-
ence, and the Air puthing toward the Center with
immenfe force, brings that Compreflure on all the bo-
dies it meets, that binds together folids, keeps fluids
as they were, caufes the raifing of water, the produc-
tion of vegetables and animals, and in fhort produces
all the Effe@s ufually afcribed to Gravitation or At-
traltion ; continues Motion without the aflitance of

the
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the unmechanical principle of Projeftion. and- is in-
deed the real Caufe of almoit all the effe&s and pha:-
nomena in Nature,

Asimmenfely different as this is, from all the ather
Syflems ot Aftrcnomy, very probable Arguments are
aliedged in confirmation of it. And more than ro-
babifity, I doubt, we fhall ncver attain, with regard
to things at {o great a diftance from us. '

CHAP IL

Of the Heavenly Bodies in particular.

1. Of the Sun, ' 7. Fupiter,

2. Mercuryy 8. Satyrn,

3. Penus, . 9 Comets,

4 The Earth, 10. The fixt Stars :
5. The Moon : 11, Reflections.

6. Of Mars, }

1. HE very fame Effe@s which we obferve daily
in Fire, we obferve alfo inthe Svn. It fhines,

it warms, it burns. Viewed with a Telefcope it ap-
pears, like an Ocean of Fire or melted Metal. Hence
- many fuppofe, that the Spots appearing thereon and
changing continually, are as it were the Drofs and
Scum of that Metal, which it throws out from time
to time. But ’tis more probable, fome of thofe Spots
are Clouds, formed out of the Solar Exhalations.
And if Exhalations rife out of his Body, and are fuf-
pended at a certain Height from it, then the Sun muft -
be incompaft with a Fluid, analogous to our Atmof-
here. Some of thefe Spots difiolve and difoppear,
in the very middle of the Suns Difk : that is, the
Exhalaiions {fometimes rife, fometimes fall back to the

Sun.
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Sun. ¢ But there is another kind of ‘Spots, which
regularly revolve, once in fcven and twenty Hours.
Or, to{peak more properly, the Sun himfelf revolves
in that time, round his own Axis, together with his
Atmofphere. And hence it is, that thofe Spots being
viewed obliquely near the Edge of the Sun, appear
narrow and oblong. He is fuppofed to be abundantly
Jarger than the Earth.. When the Moon pafles be-
tween the Earth and the Sun, fo as to intercept his

. Rays, heis faid to be ec/ip/ed. This happens only at
the time of the New Moon, becaufe it is then only fhe
paffes between the Sun and the Earth. Yet not at
every New Moon, becaufe fhe generally declines ei-
ther to the North or South.

No Solar Eclipfe can be univerfal, the Moon being
too little to overfhadow the whole Earth. Nor does
any Eclipfe appear the fame in all Places, but is total
in One and partialin another. In moft Solar Eclipfes,
the Moon is covered with a faint, dawning Laght,
which is owing to the Refle@tion of the Light %rom the
illuminated Parts of the Earth. In total Eclipfes the
Moon’s Edge is feen furrounded by a pale Circle of
Light, which. is at leaft a probable Indication of a
Lunar Atmofphere.

WHhEeN the Earth is interpofed between the Moon
and the Sun, then the Moon is eclipfed. T'his is only
at the time of the full Moon. Even in the midft of

. . the

"

. 4 ¢ Wk are not fure, fays Mr. Huygens, whether the Sun be 8
folid ot liquid Globe. I rather think it liquid, which the equal
Diftribution of his Light to all parts is an argument for. That very
fmall Inequality on his Surface, difcovered by the Tclefcepe, which
has made fome men imagine they faw, huge Mountains of .Fire, is
entirely owing to the trembling Motion ot the Vapours our Atmof-
phere is_full.of, particularly near the Earth, And this is likewife
the Caufe, of the Stars Twinkling.”

¢« Tue dark Spots in the Sun I have often feen ; but thofe bright °
“Spots of which many fpeak, I never was able to difcover: So that
T cannot but doubt of their Exiftence. Nordo I apprehend, there
is any thing in or upon the Sun, brighter than the Sun iuelf, In-
deed it is not pretended that thefe bright Spots are any where, but
juft about the dark ones. And it is no wonder, the Paris which
are near the dark, fhould appear fomewhat brighter than the re&t,”
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the Eclipfe the Moon has a faint Light, which is re-
fle@ted by the Atmofphere of the Earth. And to the
Shadow of this it is owing, that fhe grows paler and
dimmer, before fhe enters into the Shadow of the
Earth. -

2. THE Planet neareft to the Sun is Mercury, which
is'the fmalleft of all, fuppofed to be twelve times lefs
than the Earth. It moves round the Sun in about
three Months, and’is believed to be the moft denfe of
all the Heavenly Bodies. It fometimes moves between
the Earth and the Sun, And from its various Appear-
ances, we may certainly infer, that it has no Light of
its own, but thines by refle&tion only.

3. Tue Next to Mercury is Penus, whofe Appear-
ances likewife charge in the fame manner as the
Moon’s. It is fuppoled to he fomething lefs than the
Earth, and compleats its Period round the Sun, in
nearly feven Months. From its Situation we may
judge," it is more denfe than the Earth, but more rare -
than Mercury. .

4+ NExT to Venus is the Earth, which moves round
its own Axis from Weft to Eaftin twenty four Hours,
and round the Sun in 365 Days, five Hours and near
forty-nine Minutes. ) )

Tue Difference of Seafcns, as well as ths different
degrees of Heat and Cold, depend on the different Po-.
fitions of the Earth with refpeét to the Sun.  The natu- ,
ral State of this Globe, fccms to be what we call Tem-
perate. ‘This is what fecures Springs and other Bodies
from being frozen. But the Obliquity and Perpendi-
cularity with which the Rays of the Sun fall on the Air, *
are varying continually, according to which the Warmth
of the Air is cuntinually leffening or increafing. Like-
wife the Contibuance of the Sun’s Prefence, with the
Slownefs of his Motion, naturally increafe Heat; as bis
Abfence and the Swiftnefs of his Motion, naturally in-
creafe Cold. Yet this Rule does not aiways hold.
There are many Accidents that prevent it: Such asthe
Situation of Hills, and the declivity of Land, toward
the North or South. Clouds alfo fometimes refleét Heat,
and Water Clouds cool the Air. South or Soutl&’\}’gﬁ

- inds,
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Winds, if without Rain, increafe Warmth ; Eaft or
Northerly Winds occafion Cold. Whenever fmooth
Water refleCts the Sun’s Rays, it much increafes Heat.
And indeed all fmooth Bodies which refle& Light, re-
fle&t Heat along with it, and. that more or lefs, accord-
ing to the Clofenefs of the Pores, and the Extent,
Convexity or Concavity of their Surface.

ALl Parts of the Earthenjoy nearly the fame Quantity
of the Sun’s Prefence in the ipaceof a Year. And yet
how widely different is the agantity of Heat, infome
from that in others ? But it is not, asany one would
imagine, greateft under the Line. This is prevented
by the Swiftne(s of his Motion. For the nearer be ap-
proaches to it, the fwifter is his Motion from Eaft to
Weft, from North to South, and from South to North.
He pafles feven Degrees, from three and an half
South Latitude, to three ard an half North, in Eigh-
teen Days: Whercas, at 2o degrees North Latitude,
he fpends an whole Month in going three degrees and
an half, and ancther Month, in returning : So that
he is as near the Tropic for 67 Days, as he was to
the Line for Eighteen. And hence the Heat is con-
fiderably greater under the Tropic, than it is under
the Line.

§. THE Moo moves round the Earth in about 28
Days, and with the Earth round the Sun in-a Year.
Yet it always turns the fame fide to the Earth, whence
Wwe always ubferve the fame Inequ:lities in its Surface.
It does not appear, that fhe moves at all round her
own Axis. None now doubts of the Moon’s being an
opake Body: And the Spots and Unevennefles, which
conftantly appear upon it, have been judged by fome,
to be Valleys, Mountains, Lakes and Seas.

Havr at leaft of the Moon is always inlightened
by the Sun. But as it is continually changing its
Situation, the whole of the enlightened Part is not al-
ways towards us, and therefore fhe exhibits to us va-
rious Appcarances. When fhe begins to recede from
her Conjun&tion with the Sun, and to emerge out of
his Rays, a fmall Portion of her inlightened Part is
feen, and appears, as it were, horned. But the far-

: ther
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ther fhe recedes from the Sun, the more of the enlight-
ned Part appears, ’till about the fourteenth Day, be-
ing juft oppofite to him, fhe thews us her entire
Hemifphere. In the fame manner fhe appears to de-
creafe, while the isapproaching the Sun. The Moon
is fuppofed to be forty-five times fmaller than the
Earth. .

Tre Moon has fometimes difappeared in a clear

Sky, fo as not to be difcoverable by the beft Glailes.

- This Keplar obferved in the year 1580 and in 1583 :
Hevelius in 1620, as did Ricciolus, and many others at
Bologna. Many People throughout Hulland obferved
the fame, April 14, 1642. December 23, 1703 there
was another total Obfcuration. A little before it, the
appeared at Arles of a yellowith Brown, at Avignon
ruddy and tranfparent. At Marfeilles, one Part was
ruddy, the other dutky, ’till the wholly difappeared.
I do not find, thatthe boldeft Philofophers attempt to
account for this.

IT is now almoft univerfally fuppofed, that the
Moon is juft like the Earth, having Mountains and
Valleys, Seas with Iflands, Peninfula’s and Promon-
tories, and a chapngeable Atmofphere, wherein Va-
pours and Exhalations rife and fall. And hence it is
generally infered, that She is inhabited like the Earth,
and by Parity of Reafon, that all the other Planets, as
‘well as the Earth and Moon, have their refpe&ive In-
habitants. But after all comes the celebrated Mr.
Huygens, and brings ftrong Recafons, why the Moon
is not and cannot be inhabited at all, nor any Secon-
dary Planet whatever. Then I doubt we thall never
prove that the Primary are: And fo the whole ingeni-
ous Hypothelis, of inaumerable Suns and Worlds
moving round them, vanithes into Air,

It may not be unacceptable to the Reader, to fee
the Sum of his Reafonings on this head. ¢ One
would think that the Moon which is fo near us, and
may by a Telefcope be fo accurately obferved, fhould
afford us matter of more probable Conjelture, than
any of th: remoter Planets. But it isquite otherwife.
Only this we may venture to fay, that all the A(ti:en-

ants
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dants of Jupiter and Saturn are of the fame nature
with our Meon, as going round them, and being car-
ried with them roundthe Sun, juft as the Moon is with
the Earth. Therefore whatever we may reafonably
affirm or conje&ure, with regard to our Moon, muft
be fuppofed,-with very little alteration to belong to
the Satellits- of Jupiter and Saturn.

Tae Surface of the Moon is fourd, even when we
ufe the fhorteft Telefcopes, to be diverfified with long
Tral@ts of Mountains and again with broad Valleys.
For in thofeParts oppofite to the Sun, you may fee the
Shadows of the Mountains, and often the round Val-
leys between them, with an Hill or two rifing out of
them. But I cannot find any thing like Sea there,
notwithftanding what many affirm. For thofe vaft
Countries which appear darker than the -others, com-
monly taken for Seas, aredifcovered with a good long
Telefcope, to be full of little round Cavities : The
fhadow of which, falling within themfelves, makes
them appear of that Colour. And thofe large Cham-
pains, 1f youlook carefully upon them, you will find
not to be always finooth and even. Now neither of
thefe things can agree to the Sea. Therefore itis far
more probable, that thofe Plains in her which feem
brighter than the other Parts, confift of a whiter fort
of Matter. Nor do I believe, that there are any Ri-
vers: For if there were, they could never have efcaped
our Obfervation: Efpecially if they run between the
Hills, as our Rivers do. Nor have they any Clouds
to furnith Rivers with Water. For if they had, we
fhould fometimes fee one Part of the Moon darkened
by them and fometimes another, whereas we have al-
way. the fame Profpeét of her.

< T1s certain moreover, that the Moon has no Air
or Atmofphere furrounding it. For then we could
never fee the very outermoft Rim of the Moon fo ex-
altly as we do when any Star goes under it, but its
Light would terminate in a faint, gradual Shade, and
there would Le a fort of Down as it were aboutit.
Not to mention, that tle Vapours of cur Atmofphere
confit of Water ; aud confequeatly where there are

no




no Seas, there can be no fuch Atmofphere. This is
the grand Difference between the Moon and us. Were -
there Seas and Rivers therein, we might eafily believe
that it had all the other Furniture which belongs to

our Earth. But how can Plants or Animals, all

whofe Nourithment comes from liquid Bodies, thrive

in a dry, waterlefs Soil}” .

¢ Doss then the Moon ferve for nothing but to
give us Light in the Night, and to raife the Tides in
the Sea ? And do all thofe Moons round Jupiter and
Saturn, anfwer no other purpofe ?} I do not know
what to fay, becaafe I know of nothing like them to
found a conjefture upon. Perhaps they may have
fome Plants and Animals, which have fome Noarifh-
ment of a different kind from ‘ours. Perhaps they
may have Moifture enough to caufe a Mik or Dew,
which may fuffice for the Herbs that grow there. -~ But
thefe are mere Guefles, or rather Doubts. And yet
they are the beft we can make, concerning either our
own Moon, or thofe which attend Jupiter and Sa-
turn.” ’

6. Mars, as well as Venus, Mercury and the Moon,
has various Appearances, more or lefs full, as it js
varioufly placed, with regard to theSun and the Earth.
Spots are obferved on his Surface alfo, from the regu-
lar Motion of which we learn, that he revolves round
his Axis from Weft to Eaft, in twenty four Hours and
forty Minutes. He moves round the Sun in two
Yeurs, and is thought to be Eight times faller than -
the Earth. ’ :

7. Fupiter is incompaft from Weft to Eaft with two
or three lucid Belts, not always appearing alike. In
one of them a fpot is conftantly obferved ; and they
- regularly move from Weft to Eaft. Hence we learn,
that he revolves round his Axis, which he does in
Nine Hours and fifty fix Minutes. He is likewife
attended by four fmaller Planets or Sarellits, like our
Moon. Ezch of thefe moves round him inits ftated Pe-
riod, and all move with him round the Sun in twelve
Years. Jupiter is fuppofed to be twenty-five times
larger than the Earth., .

Vor. IL N 8. THE
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8. THe higheft Planet, Saturn is incompaft wicth
a broad Ring, which is not cortiguous to his Body,
but is fufperided over him equally diftant from every
Part of his Surface. He has five Satellits or Moons,
moving round him in their ftated Periods. * Saturn
himfelf revolves with them round the Sun in about
thirty Years. He is {uppofed to be fifteen times big-
ger than the Earth. - ’

Ir we compute the Magnitude of the Planets in
number of Miles, the Diameter of the Moon is fup-
pofed to be 2175 miles, that of Mercary, 2748, that
of Mars 4875, of the Earth (and nearly of Venus)
7667, of Saturn 93451, of Jupiter 130653 ; and that
of the Sun 822148. )

WitH regard to their Diftance from the Earth,
there is fuch an immenfe Difference in the Calculati-
ons of Aftronomers, even with refpeét to the Diftance
of the Sun (which fome demonfirate to be Ninety Mil-
lions of Millions, others to be not three Millions from
the Earth :) that it is wifeft to confefs our Ignorance,
and to acknowledge we have nothing to reft on here,
but mere, uncertain Corjeéture. : .

9. Comets are opake Bodies, which emit numerous
Rays, fometimes forward, fometimes backward, fome-
times all round the Body of the Comet. Now they
fink near the Body of the Sun: Then they rife far be-
yond the Orb of Saturn. Some fuppofe them to be
imperfe& Planets, or fuch a Chaos of unformed Mat-
ter, as may hereafter be formed into an Earth like
Ours.  Probably thofe Rays which they emit, are
only Vapours ty which the Rays of the Sun are re-
fracted to us. )

Hexce

-t Tug brighteft of thefe, which is the fourth, was fitft difcover-
ed by Mr. Huygens, in the year l65£. The reft were difcovered by
Caffini.. And I have reafon to think, fays Mr. Huygens, there are
one or two more ftill behind. For between the fourth and fifch
thereis a diftance not at all proportiorable to that between all the
others. Hereit is probable, there may bea Sixth. And there may
not improbably be another, without the Fifth, which has hitherto
efcaped us. For we can never fee the Fifth but in that Part of its
Orbit, which is toward the Weft.
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Hence they have a different Appearance, accord-
ing as they are differently fituated with regard to tle
Comet : Which is hereby confirmed, that the nearer
they are fo the Sun, the more thofe Rays are increaf-
ed, and the farther they recede from it, the more
thofe are diminithed. And hence fome imagine, that
Fixt Stars, covered with Vapours and Spots, become
Comets. It is more probable, that Comets, like Pla-
nets, have their regular Periods: Altho’ they fre-
quently efcape our Obfervation, as not revolving but
in along term of Years. v

THEY are diftinguifhed from other Stars by a large
Train of Light, which is always oppofite to the Sun,
and grows fainter and fainter, the farther it is from
the Body of the Comet. - When a Comet moves from
the Sun, it is faid to be bearded, becaufe that Light is
feen before it. When it moves toward the San, the .
Train follows it, and is called its Ta:. When the
Comet and Sun are oppofite, (theEarth being between
them) the train is hid behind the Body of the Comet, -

. except a little that appears round it, and is termed its ~
Hair. * '

ComeTs feem to be a peculiar kind of Planets, -
which move in very oblique Orbits, and perfevere in
their Moticns, even againit the Courfe and Direftion
of the other Planets. Their Tails are doubtlefs Va.~
pours emitted by the Comet when heated by the Sun.
Yet they do not afcend fwiftly from it, and then pre-
fently difappear ; but are permanent Columns of Fx-
halations, gathered from tl; Comet by a gentle Mo-

2 tion,

s S1r Ifacc Newton has proved, that the Heat of the Sun to the
Comet in Dec. 1680, was to his Heat with us at Midfummer, as
28000 to One: And that the Heat of the Body of the Comet was
near 2000 times greater than that of red-hot Iron. )

Ar TER having acquired fo immenfe an Heat, it muft be a long
time in cooling. Sir Ifaac computes, that a Globe of red-hot Iron

-2000 times as large as the Earth, would fcarce be ccol in 50000
Years, If then the Comet be fuppofed to cool an hu dred times as,
faft as red-hot Iron, yet fince its heat was two thoufand times greater,
fuppofing it of the bignefs of the Earth, it would not be cool in &
Million of Years.
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tidn, and in a great Space of time, which then move
with it thro’ the celeftial Regions.

One great Ufe of Comets probably is, to give
Moifture to the Planets. By their Vapours the Water
fpent in them, may be fupplied and recruited. Al
Vegetables grow wholly from Fluids. But when they

utrefy, great Part of them turns into dry Earth:

ence the Quantity of dry Earth muft continually in-
creafe, and the Moifture of the Globe decreafe. Add
to this, that immenfe Quantities of watry Vapours,
are continually arrefted in the Polar Regions, and fall-
ing down form Mountains of eternal Snow, and
Rocks of Ice that thaw no more. By both thefe
Means the Moifture of the Planets continually decreaf~ -
ing, muft in procefs of time entirely fail, if it had not
a feafonable Supply, from fome other Pait of the Uni-
verfe. Comets therefore are fo far from being fuper-
fluous, much more from being Blemithes in the Uni-
verfe, that it may be doubted whether either the Ani-
mals or Vegetables of the Earth, could long fubfift
without them. ,

10. IT is commonly fuppofed, that the fixt Stars
are {o many Suns, fhining with their own Light ; and
that each of them has a fet of Planets moving round
it, as the Earth and the other Planets do round our
Sun. It may be fo, or it may not; for we know
nothing about them: Nor is it poflible we fhould
know more. For even when viewed with the beft
Telefcopes, they appear no larger than they do to
the naked Eye. They are divided, according to their
Size, into Stars of the Firft, Second, and fo'on to the
Sixth Magnitude.

Even agood Eye feldom fees more than an hun-
dred Stars at a time in the cleareft Heaven. The
Appearance of vaft numbers in Winter Nights, is a mere
Deception of our Sight, occafioned by our viewing them
confufedly, not in any regular Order.

YET are they really almoft infinite. For & good Te-
lefcope directed to almoft any Part of the Heavens, dif-
covers numbers unfeen by the naked Eye, particularly in
the Milky Way : Which is indeed nothing elfe butan

. Aflemblage
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Affemblage of Stars, too remote to be feen fingly, but,
fo clofe to each other as to give that Brightnefs to fo
large a Part of the Heavens.

AN hundred and twenty-five Years before Chrift, Hip-
parchus difcovered a New Star. In 1572 Tycho Brabe
obferved another. Its Magnitude at firft exceeded the
biggeft of our Stars. It equalled that of Venus when
neareft the Earth, and was feen in fair Day light. It
continued fixteen Months , toward the End of which it
grew lefs till it rowlly difappeared. We have an ac-
count of One appearing at leaft thrice before, at the
~Interval of 150 years. Probably it was the fame Star,
and will return at the flated time. :

Many other New Stars have been obferved in this
Century to appear and difappear; and it is certain frem
the old Catalogues, that mauy of the antient Siars are
not now vifible. ,

THERE are now wanting two Stars of the Second
Magnitudg in the Ship Argo which were feen till the
Year 1664., But there was not the leaft Sign of them
in 1668. Accurate Aftronomers have obferved many
more fuch Changes in the fixt Stars, to the number of
an hundred. . .

Arg thefe Temporaty Stars a fort of Planets? Are
they fixt Stars, which being covered with Spats, like
thofe otferved on the Sun, lofe their Brightnefs, and
confequently difappear ? Or are they Comets, which
take fo vaft a time to perform their Revolutions, as fel-
dom to have their Returns perceived ?

11. IT remains only, to make fome Improvement of
~what has been obferved, concerning the Syflem of the
Univerfe. And 1. we may obferve the due Sitaation of
the Heavenly Bodies. Firit, None of them interfere
with each other. Had the Univerfe been the Work of
any but the wife Archite&, there would have been many
Inconveniences in the Situation of fuch a prodiginus
Number of immenfe Globes. Some would have beeu 00
near, or too far off : Some would have incemmoded
others. But inftead of this, all the Globes which tail
under our notice, are fet at fuch a due diftance, as ::ot
only to avoid all violent Concourft, but not to thade

N 3 , tach
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each other, fo as to hinder each other’s kindly Influence,
‘or to occafion noxious ones. Secondly. As it is one
great Inftance of the Skill of an Archite&, to give due
Proportion to his Works, o this abundantly appears in
all the Heavenly Bodies that come under our cognizance.
Curious Order, and due and nice Proportions are ob-
ferved in their Situations. The Sun is placed in the
Center of his Syftem, to give all his Planets Heat and
Light. Then follow the feveral Planets furroundin
him, not fcattered at all adventures, but at due Diftan-
ces from the Sun, as well as from one another., And
this is difceraible, not only in the Primary, but the Se-
condary Planets too: In the five Moons that attend Sa-
turn, and the four that accompany Jupiter.

Tne Wildom of the Creator appears, fecondly, from
the Motiens of the Heavens and Earth,  That thefe vaft
Globes fhould move at all, proves fome Being that has
Power to puat them in motion: Seeing Matter cannot
move itfelf. And fuppofe them moved by the Sun, the
Ether, or fome other primary Mover, fill we muft recur
to fome Firft Caufe who was able to put the Mover into
motion. And this could be no other than the Hand of
the Almighty. What farther fhews both his Power and
‘Wifdom, is that thofe Motions are not at random, or in
. inconvenient Lines and Orbs, but fuch as manifeft the

deepeft Counfel. That every Planet fhould have as many
and varions Motions, as the World and its Inhabitants
have occafion for, muft be the Work of a wife and kind,
as well-as omnipotent Creator.

In particular, the Diarnal Motion of thefe Globes
fhews the Wifdom of the Creator. Of what prodigious
Ufe is this! Were the Planets always to ftand ftill, %-lalf
of each Globe would be dazled and parched with unceaf-
ing Day, and the other half wrapt in everlafting Dark-
nefs. Were this the Cafe with our Globe, a great Part
of it at leaft would fcarce be habitable. It would neither
apree with the State of Man or other Animals, nor of

les: How could the Vapours be raifed, to fup-

y the Earth with cooling Clouds and fruitful Showers ?

ow could the Winds be excited to fan the Atmofphere
with their pleafant and healthful Gales? How could Ve-

getables
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getables be raifed up by the kindly Heat of the Day, and
tempered by the Dews and Cool of -the Night; How
could Men and other Animals gather their Food, and
perform the vatious Labours of the Day, and then under
the {alutary Influences of the Night, recruit thémfelves
wich Reft and Sleep ?

AND as' the Diurnal, fo the Annual Motion of the
Heavenly Bodies, is a clear Manifeflation of the Crea-
tor’s Wifdom : Efpecially when we confider the differ-
ent Paths of their Diurnal and Annual Motions. Thefe
lie not'in a very different Piane, norin the fame, but a
litde crofling one another: The Diurnal, lying in, or
parallel to the Equator, the Annual, at an Inclination of
twenty-three Degrees and an half. A glorious Contrie
vance this for the Good of our Globe, and for all the
veft that have the fame Annual Motion. For were the
Earth’s Ananual Motion to be always in the fame Plane -

*with the Diurnal, we might indeed be fometimes nearer
to the Sun than we now are. But we fhould mifs of
thofe kindly Increafes of Day and Night, which the”
Approach of Earth to one or the other Pole occafions,
This is likewife the great Caufe of Summer and Winter,
Indeed one-Caufe of them is, the longer or fhorter
Continuance of the Sun above the Horizon. As it con-
tinues longer in Summer, it increafes the Heat, as
much as it lengthens the Day: And juft the contrary in
Winter. But the chief Cauft is, the Oblique or Per-
pendicular Direétion of the Sun’s Rays. For 1. Per-

pendicular Rays firike on any Plane, with greater force v

than Oblique. And 2. A greater Number of Rays fall
within the fame Compafs, in a perpendicular than in an
oblique Direion.

A farther Manifeftation of the Creator’s Wifdom we
have in the Perpetuity, Confiancy and Regularity of thofe
Motions. How without an Almighty Guide fhould
thofe vaft Bodies continue their Courfes throughout ail
Ages? How fhould they perform their ufeful Stages,
without the leaft Intermiffion or Diforder ? What piece
of Clock-work under heaven, was ever comparable to
this? How fteddily do all thefe Motions confpire, 10
anfwer the Ends of Divine Providence, to difpatch the

noble
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noble Offices of the feveral Globes, to comfort and
cherith every thing refiding on them, by the ufeful
Change of Day and Night, and the feveral Seafons of
the Year? :
WEe may learn the Wifdom of Gopo, Thirdly, from
the Figure of the Heavenly Bodies, fo well fuited to the,
Motions and to the whole State and Convenience of
them. And 1. They are all nearly Spherical: I fay,.
nearly, to allow for the Difference between their Polar
and Equatorial Diamcter. Now this Figure is both
more capacious than any other, and more agreeable to a
Mafs in Motion, each Part of it being at a due diftance,
fiom the Center of Motion and Gravity . Befides, with-
out this, there could have been no fuch agrecable Alter-
ations of Day and Night, of Hear and Cold. And as
to our own Globe, the Winds could not have fanned
the Air, as now, but muft have been greatly retarded,
if not wholly ftopt, by the Angles an& Jettings out of
other Figures. Laftly the Waters would have had into-
Jerable Confluences ; here too thuch, there none at all.
So that inftead of an habitable World, far the greateft
Part would have been a Defert, or an ufelefs Bed of
Waters.
Anp all the Parts of the Earth are fo difiributed, as
_may beft minifler to their feveral Uf:s. Thas the two
rand Parts, the Solids and Fluids, inftead of beipg jum-
gled into one mafs, are admirably parted, and as nicely
_ difpofed of in proper Places. The Strata conveying
fweet Water, ate in all or moft parts of the world, con-
fift of proper, pervious Matter, remain diftin& from the
other Strata, and lie at fuch due Depths, as either to
break out in Fountains, or to be dug into, for Wells :
All which is a manifelt Demonftration of the Concern of
a wife Agent. , ..
Anp not only the Planets are a Demonftration of this,
but the very Comets alfo: Tho’ their Motions are fo far
from being a'ways the fame way, that they move fome-
times contrary to each other. Their Planes and Direc-’
tions lie every way, and their Orbits are exceeding ec-
centrical. But this very Eccentricity is an admirable
Contrivance of the Creator, to preveat their ditturbing
- o either
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either the Planets, or one another, by mutual Attrac- -
tions. By this meansthey have fufficient room to re-
volve in: And by afcending to very great Heights, and
fpending almoft all their time in the remote Regions of
the Univesfe, .at vaft Diftances both from the Planets
and each other, they incommode neither. Whereas
had they moved in the fame Plane with the Planets, they
would fometimes have come toonear them; and pofhibly
hbave difturbed - 7beéir Motions, or cd.n dathed againft
them. -

BuT what would all the Planets have done, had they
not been fupplied with Light and Heat? And what an
indulgent Provifion of thefe is made, even for the moft
diftant of them? See the Sun, fuch a prodigious Mafs of
‘Fire, placed in the Center of the Syflem, to fcatter his
Liiht throughout the whole, and to warm and cherifh
us by Day: And fach a noble Retinue of Moons and
Stars, attending and affifting us by Night ! And we fee
the fame Care of the Creator, extended to all the other
- Planets.  According to their feveral Difances, they
have proportionably a greater number of Moons, and
Saturna ftupendeus Ring befides, to fapply the Decreafe
of Light and Heat. Who can help being amazed at -
fuch well-coritrived, fuch fately Works of Gop ? Who
can partake of their beneficial Influences, and nor adore
the Wifdom and Kindrefs of their Maker?

Onzx or two Points, which have been lightly menti-
oned already, deferve a more particular Coufideration.

TaaT l-?; who difpenfes Exiftence at his Will, fhould
multiply, extend, inlarge, and add akind of Immenfity
to his Works, is not properly what furprizes me ; at
Jeaft my Amazement is chiefly founded on my own ex-
treme Littlenefs. ' Buat what aftonifhes me moft, is to fee
that notwithftanding this my extreme Littlenefs, he has
vouchfafed to regulate his immenfe Works, by the Ad-
vantages I was to receive from them! Thus he bas plac-
ed the Sun juft at fuch a Diftance from the Earth on
which I was lodged, that it might be near enough to
warm me, yet not {o near, as to fet it on fire:

TaEe Rays that proceed from a Globe of Fire, many
thoufands times bigger than the Earth, muft needs have
an
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an inconceivable Force, while they remain clofe to eack
other. But they are more and more diftant from eack
other, as they advance from their common Center, to-
ward the vatt Circumference they are to inlighten, and
their force diminithes in proportion. Had the Earth
been placed, where thefe Rays were ftill too numerous,
and too near each other, it could never have borne their
burning Heat. Had it been placed farther off than it is,
it would have receiwd but a faint Warmth, fuch as was
infufficient for its ufual Produ@ion. It ftands in that
very place where it is fecured from all thefe Inconveni-
ences, and within the reach of every Advantage. :

Thxe Heavens declare the Grandeur and Glory of
Gop, from one end of the World to the other. But the

“Sun alone affeéts us more than all the Beauties the Hea-
vens can difplay to our fight. The Heavens are only a
Pavilion to theSun. The richly-embroidered Veil whiclr
feemed to hide him from us for a feafon, is removed when
he advances. At firfl, he appears as a young Bride-
groom, coming out of his Chamber. His Splendor is
then full of Mildnefs, and he is eafy of accefs. - But he
is.commiffioned to convey the Heat and the Life, as well
as the Light, every where. He darts more and more
Fire as he afcends, He paffes from one Ead of the
Heavens to tl.e other.. TFhere is nothing that can either
be hid from his Light, or fubfift without his Heat. And
by his penetrating fires he reaches thofe very places,
which are inacceflible to his Rays.

AND yet we need his Abfence at proper Intervals, ne
lefs than we do his Prefence. For Night and Sleep are
fo connefted, that when we want Repofe, we generally
procure a kind of artificial Night. Our Senfes are fel-
dom unbent; but by the Removal of that which agitates
them. And this is the Scrvice for which Night is ap- -
pointed, and which it excellently well performs. It
does not come in a blunt and abrupt manrer, to extin-
guith the Light of the Day, and all on a fudden to rob

" us,of the Sight of the Objeéts we are intent on ; but ad-
vances only by flow fleps, and brings on Darknefs by
degrees. *Tis not till after reminding us of the Necef-
fity of taking reft, that it covers the face of Nature.
‘ Durire
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During the time of Man’s Repofe, Night hufhes
every Noife. It indeed fuffers a few Animals, whofe
grim Afpe& might fcare him, to go forth and filently
deek their Focd. It permits however the Animal that
ftands Centinel by him, to give him notice of what con-
cerns him.  But it keeps the Horfe, the Ox, and all
his Domeftics faft afleep around him. It difperfes the
Birds, and fends each to his refpe&ive Abode. As it
comes on, it gradually huthes the Winds, to fecure the
Lord of Nature’s Reft. It caufes his Repofe to be reve-
renced every where; the-moment of which is no fooner
come, but all Creatures retire, and for feveral Hours an
univerfal Silence reigns.

Nor yet is Nature’s Palace wholly void of Light. As
fome may be conftrained to travel by Night, feve-
ral Flambeaux are fcattered thro’ the Firmament,
- But thefe tho’ they prevent total Darknefs, yield only a

gentle Light. Nor ought thofe who then wake to0 be

{upplied with fuch a Light, as would interrupt the Re-
pofe of others. !

- By it is not by its Darknefs only, that Night is ufe-
. full tous. Its Coolnefs likewifeis of ufe: And this in-

creafing the Spring of the Air, makes it capable of
working with greater A&ivity, and giving new Vigour
both to the dry ‘Plants and the enfecbled Animals.” It
is to preferve this Cool, that t'e Moon refle&ting the -
Light of the Sun, gives it without any fenfible Heat.
In vain do we collet ber Rays by the firongeft Burning-"
glafs. Au admirable Caution of the Divine Artificer,
who has referved for the Night feafon, a light firong
enough to remove Darknefs, yet too weak to alter the
Coolnefs of the Air. K .

WaEN Man is inclined to have the Benefit of this, bhe.
fees nomore the Profpets of the Day ; but Night, in .
her turn, favours him with another, that has Charms to
itfelf. .

We cannot doubt but thefe immenfe Globes of Fire,
which enlighten our Night, bave'all their peculiar Ap-
pointments, which anfwers, in Gop’s Purpofes, the
Magnificence of their Appearance. But who fhall pre-
fume to explain, what the Almighty has thought fit to

conceal ?
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conceal ? The fmall Glimpfes which a few are permitted
to have, being quite unknown to the bulk of Mankind :
It is not in the particular Deftination of ¢ach Star, nor
in the general Harmony of all, that we are to ook for
the means of 1nftruéting Man, or regulating his Affec-
tions. But yet what we dofee, and know concerving
them, is matter for. the deepeft Admiration. We fee -
innumerahle Fires hung up in' the magnificent Cieling
of our Abode: And the dark Azure which ferves
them as a Ground, ftill beightens their Beauty and
Brightnefs. But their Rays are difperfed thro® Spaces
fo immenfe, that when they come to us, they are quite
deftitute of Heat. Thus by the Creator’s Providence
we enjoy the Sight of a multitude of fiery Globes, with-
out any Danger of deftroying the Coolaefs of our Night,
or the Quiet of our Repofe.

. TrE Sum of what has been faid, with fome farther -
Improvement, I add in the Words of Mr. Herwvey. .
Tue Eawh is, in fa&, a round Body, tho’ in fome
Parts raifed into Hills; or funk into Valleys, in others
{pread out into wide and immeafurable Plains. For the
loftiet Mountains bear no more proportion to the whole
Surface of theBall, than a particle of Dutt on theAftrono-
mers Globe, bears to its whole Circumference. We
may fancy, that it has deep Foundations, and refts on
fome folidBafis. Butitis pendent in the wide tranfparent
Echer, without any vifible Support either from above or
beneath. It may feem to remain ftill and motionlefs:
But it is continually failing thro’ the Depths of the Sky,
and in the Space of twelve Months, finithes the mighty
Voyage. This Periodical Rotation produces the Sea-
fons, and completes the Year. And all the time it pro-
ceeds in its annoal Circle, it /pins upon its own Center,
and turns its fides alternately, to the great Fountain of
Light. By this means the Day dawns in one Hemif-
phere, while the Night fucceeds in the other. Without
this Expedient, one Part of its Regions, would daring
half the great Revolution, be-fcorched with exceflive
Heat and languith under an uninterrupted Glare : While
the other would be frozen to Ice, and buried under dif.

mal and defiru@ive Darknefs.
Tus
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Tar Earth in the Revolution which it performs daily
‘on its own Axis, wwhirls about at therate of above a thou-
fand Miles an Hour. What an amazing Force muft be
requifite, to protrude fo vaft a Globe, and wheel it on,
loaded with huge Rocks and Mountains, with fucha
prodigious Degree of Rapidity ! S

MeanTiME the Sun, which feems to perform jts
daily Stages, is fixt and immovable. ’Tis the greas
Axle of Heaven, about which the Earth and many lal:—
-ger Orbs wheel their ftated Courfes, And fmall as it
feems, ™tis far larger_ than the Earth : Sir [/aac Newton
fuppofes, goo,000 times. Are we ready to cry out,
How mighty is the Being, who kindled fuch a prodigi-
ous Fire? And keeps alive from Age to Age, fuch an
enormous Mafs of Flame? And yet this Sun, with all
its attendant Planets, are but a very fmall Part of that
grand Machine, the Univerfe. Every Star is r:ally &
vaft Globe, like the Sun in fize and in Glory. Nay
cvery Star, as fome fuppofe, is not barely a World, but
the Center of a magnificent Syftem ; has a Retinue of
Worlds, enlightened by its Beams, and re -olving round
its Orb: All which are loft to our fight, in immeafura-
ble Wilds of Ether. ¢

BuT could you foar farther yet, could you wing your
way to the higheft apparent Star, you would there fee
-other Skies expanded, another Sun diftributing his Beams
by day, with other Stars, that gild the horrors of the
alternate Night: And other, perhaps nobler Svams
eftablithed, thro’ the boundlefs Dimenfions of Space.
Nor does the Dominion of the great Sovereign, termi-
nate even here. fiven at the end of this vaft Tour,
you would find yourfelf advanced no farther than the
Suburbs of Creation: Arrived only at the Fromtiers of
the great Jenovan’s Kingdom. = .

THink on this. When innumerable Bodies, many
of them more than an hundred thoufand milesin Diame-
ter, are fet in motion: When the Orbits in which they’
move are extended, to Hundreds of Millions of miles:

Vor. II. (o} " When

t ALy this is fpoken, on the Newtonian Hypothcﬁs.'
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.When‘ead: has 2 diftin2 and Jeparare Sphere, for finifh-
ing his vaft Circuit : When none is cramped, but each
/ rn_ly.apatiala in his unbounded Carrier ; When every one
is fo immenfely diftant from’ the others that they appear
each to other as only fo '_m:'my Spots of Light : How
aflonifhing is the Expanfe which yiclds room for them
all, and their widely diffufed Operations! To what
Lengths did the Almighty Builder ftretch his Line, when
he marked out the' flupendous Plat-form! T wopder '3t
fuch izl:?gmblf ,Eﬂcnt:' My thoughts areloft ia

3 ’ v v .‘:.‘ B . N ) J, ‘,:IQ. Ly

¥ To go ove flep farther fill : Whe I' conternplat
thole ample. and amazing Straoses, erefted in endle
Magnificence, over all the etbereal Plains:” When
look on them as, fo  many Repofitories of Lighf{-,b}
fruitfgl Abodes of Life: When I remember 'theré’ are
Orbs vaftly. more remote, -than thofs; which appe
to_our.pnaided Sight:  When [ ftretch ‘thy’ thou
to.the innumerable Osders of Beings, which itfiabif 4
thofe fpacious Syfiems, fiom the higheft Seraph'ed 2
puny Nations that tinge the Plum” with blie; df nian
the ftanding Pool with green, How various are the Links
in this immenfe Chain, the Gradations in this univerfal
Scale of Exiftence ! Yetall thefe aie the Work of Gob’s
Hand, and are full of his Prefence !

He rounded in his Palm thofe dreadfully large Globes,
which are pendulous in the Vault of Heaven. He kind-
led thofe aftorithingly bright Fires, which £l the Fir-
mament with a Flood of Glory. By Him they are fuf-

ended in fluid Ether, and never can be fhaken: By
vf-lim they difpenfe a pecrpetual Tide of Beams and
never are exhaufted. He formed that exquifitely fine

Colle®tion of Tubes, that unknown Multiplicity of fub-

tle Springs, which organize ard altuate the Frame of
the minuteft Infe®. He bids the crimfon Current roll,
the vital Movements play, and joins together a World
9¢ Wonders, even in an animated Point. For there are
iving Creatures abundantly fmaller than a Mite. Mr,
Bradley mentions fome, which by computation he found
to be'a thoufand times lefs, than the leaft w:féle Grai:f

x
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6f Sand : At the fame time he declares, That this was
a bulky Being, compared to others difcovered by Mr.
Léaienboeck,  If then we confider the Sfeweral Limbs,
which compofe fuch an crganized Particle; the different
Springs which atuate thofe Limbs ; the Flow of Spirirs
which put thofe Springs ih nfotion ; the various Fluids
which circulate; the different Secretions which moft recel-
fasily be performed; together with the proportionzble
Minutenefs of the Solids, before they arrive at their foll
Growth: We fhall fée the utmoft Reafon to own, that
the Creatoris preatly gloriougeven in his fmal'eft Works.
" To conclude this %‘lead. _ If the Stars are Magazinag
%fl’ire,’ and immenfe Refervoirs of Light, undoubtedly
they have fome graud Ufes, fuited to the: Magnificence
of their Nature. ‘To determine what Ufes, is not pof-
fble, in our prefent State of Diffance and Ignorance.
This however is cleat, they are difpofed i fuch a maa-
per, as is moft pleafing and ferviceable to Mankind.
They are not placed at fach an irfinitc Remove, a3 to
Tic beyond our Sight: Neither are they brought fo' near
" #o_our Abode, . as 10 anndy us with their Beamsy

g
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Of ﬁxe' Prope:iies' thaﬁ are common’to iil'Bodi’éw
- and-of the Elements of Natural-Bodfes '+ -

L

v Of Extenfons - W 7.0FhedrifoiclicElimentl’
% OfaVamm: - | k. OF the Principles of 114,
3. Of Solidity : ~ S . Chymifts:, -
4. Of Divifhikity: ~ ‘9. Objestions to them : ~

5. Of Motisn-and Reff: || Yo. What is_ the Primary;
6. Of the Laws of Mofion: ||* . Element of all things., L

- R vF
1. HA'VING fpoken-of the patticalar Specics of %{i
-1 dies, it remains only to fpeak of Bodjes in ger,
neral. And it:may be obferved.of them all, ﬁ;}
they are extended,” folid, ‘divifible, figured and ca-
pable of Motion. We cannog conceive any Body thagi,
not exténded, or compofed of feveral Parts. . And yet we_
cannot affirm, that the Effince of Body confifts in_ this,
+ alone. : N
‘2. Fog there may be Extenfion withoutBody, which”
is ufually termed Space or a Pacuum.. Thefe are widely.,
different from each other.  Body is divifible and fepata-,
ble into Parts, and confequently capable of Motion ; none
of which can be faid of mere Space, And that there is.
> Empty Space is clear from hence. That if all were full;
there could be no Motion in the world. For in order to-
this it is requifite that each Particle leave its xlace empty ;
foranothier to fill. It is faid indeed, this need not be, be-
caufe all Motion is circular, fo that in every motian of’
whatever kind, each Part of the Body moved fucceeds’
another. But this is abfolutely contrary to matter of
fat. We fee with our Eyes, that all Motion is ot cir-
cular.  And if not, then there muft be empty Space, or
there could be no Motion at all. . ]
3. ANOTHER
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3. AnotHer Pioperty of Body is Selidity,” whereby
it refifts another Body moving it out of its place. Not
much different from this is Impenerrability, wherebya "
Body excludes another from the place where it is. Soli-
dity is not the fame with Hardrefs, the former belonging~. -
to All, the latter to fome Bodies only. Hardnefs con-
fifts in the firm Cohefion of the Parts, fo as not eafily to
be- feparated. As the Solidity of Bodies flows from the’
. intrinfic Natare of Marer it. is vaia to aflign as the
Caufe of it, either the Figure or Reft of the Parts, or
the Preflure of the Air; or ‘of fome fubtle Mawer, By
thefe Solutins we do not at all explain the thing, but
only intangle ourfelves in frefi Difficulties.

4. Divifbiliy likewife belongs to all Bodies. For.
fince no Body can be conceived that is not extended, and..
Extenfion. fuppofes Parts, - it follows. that. every Body,,
however fm.ll, is divifible: Perhaps not by the Artof
Man,. but in its own Nature. - Nor is it any Objeftion,
that our Underflanding cannot comprehend infinite Pipi--

Bibity. Tt cannot: nor can it comprehend infinite
Number: Or indeed Infinites of any kind. :
“Tr is true, there is no fuch thing, fritly fpeaking,
as Parts infinitely fmall. Yet the Smalloefs of the Par- .
titles ‘of feveral Bodies, is fuch as vailly furpafles our
Conception. And there are innamerable Inflances in
“mature of fach Parts aQuzlly feparated from each other.
“Mur. Bgyl: gives us feveral Inftinces of this. He

- {peaks of a filken Thread 300 Yards lang, that weign-
ed’but two Grains and an half. Fifty Square Iaches of
Leaf-Gold weighed but One Grain. Now if the length
of an inch be divided into zo0 Parts, the Eye may di--
finguith them all. Therefore there are in one fquare,
Inch, forty. thoufand vilible Parts, and in one Grain of .
Leaf-Gold, two Millions of fuch Parts: Which vifible
Parts no on. will deny to be firther divifible.. I

odoriferous Bodies we my difcern a flill greater Subdety -

of Parts, yea of parts aétually'feparated from each other.
Several Bodies fcarce lofe any thing of their Weight in.a
long time, and yet continually fll a large Space with
odorifefous Particles. Several Animals are but
"jutt vibble with the fineft Microfope. And yet thefe
O3 have
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have all the Parts neceflary for Life, a§ Blood and otler
vices. -How wonderful muft the Subilety of the Parts
whereof thofe Fluids are compofed. And-hence the
following ftrange Theorem is deduced and demonftrated
by Dr. Keil. ¢ Any Particle of Matter, how fmall fo
-ever, and any finite $pace how large foever, being given;
it is poffible for that Particle to' be diffufed thro* all that
Space, and tofill it in fdch a manner, that there:fhall be
no Pore in it whofe Diameter fhall exceed ‘any given
Line.” = ' S
5. Tuz 'aft General Property of Matter is Motion and
Refi. For 'ds plain, all Matter is eitherat reft or in mo-
tion. Gop is the Firt and Univerfal Caufe of Motion,.
as well as of all things. _The immediate Caufe of it, is
either Mauter or Spirit. It is beyond doubt, that a
Body moved communicates its Motion to -another, - tho?
in its awn Nature it be purely paflive. Nor can.we rea«
fonably deny, that & Spirit is able to move Matter, el-
‘tho’ theManner of its doing this we catinot tomprehend.
6. ALy the Laws of Motion may be reducéd to Three.
_ 1. Every moving Body is moved by anothér't 2. Every’
‘moving Body communicates its Motion toany Body it
meets: 3. Every moving Body ~¢ontinues -in motion,
%ill it communicates that motion to another. While
" thefe Laws remain in force and concur ifi prodecing va-
. rious Effe&ts, thofe Effe@s are termed: Natural. When
any of thefe Laws is fufpended, this is properly a Mira-

. 7. Asthe Elements or firft Stamina of Bodies-are too
fmall to be difcerned by any of our Senfes, we can only

" form Conjetures concerning them.  The moft probable
Conjectures are thefe. Empedocles, and Ariforle
from him fuppofed, there are four El-ments, Fire, Air,
“Water and Earth.  And indeed this Divifion feems to be
rounded on the Nature of things: For there is no
SOnbt but at the Creation of this Globe, the confufed
Mafs was feparated into four Parts, the heavieft of which
conftituted the Zarth, the'Particles next in weight the
Water, the third, lighter fill, Air, and the lighteft of
all, Fire, otherwife termed Erber. And it is manifeft,
all Bodies known to us, are reducible o one or m«:;e [of -
. » efe.
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thefe. Ewvery thing corporeal is either Earth, Air, Wa.
ter or Fire, or compounded of them. So that after all.
the Dilquifitions of two or three thoufand Years, this
eafy, ‘plain, natural Account of the Elements, is not
likely to be amended ; it being a certain Fa&, that of
thefe do all Bodies confift. ' :

8. TRE Chymifis have taken another way, endeavour.
iag tqtrace-the Principles of Bodies, not by the ordinary
ﬁ of their Senfes, nor by Reafoning, but from Expe-
riments made by Fire. "Aud by this means they make
five Elements. . For whatevesr ‘is diftilled, firf emitsa -
fapid and f{pirituous Vapour, which is by Cold condentf
ed into a Liquor: And this they term Mercary : Then an
infipid Liqaor, which they call Plleggm : Afietward aa
acid Liquor, which is alfo termed Marcary. A thicker

- and oily Liquor comes next, which becaufe eafily in.
flammable is ftiled Sulpbur. The Salt which is dfterwards
sound is their fourth Element, the infipid Earsh, which
is left, the Fifth. . .
- 9 BoT not to infift, Thatall Bodies are not refolvi«
ble'into thefe Principles, it is utterly uncertain, Whe-

. ther Fire does not alter the Nataral Qualities of Bodies,
and introduceother Qualities into them, which they had not
before, Befides fome of thefe are not fimple Elements.
They are compounded of others, Oils and Salts in parti-
cular. Therefore neither are all thofe Oils and Salts of
-one fort, but as various as the Bodies from which they
are extralted. In truth, thefe are ac moft the conftitu-
ent Parts of two of the Arifotelic Elements, namely Wa-
ter and Earth: But the two others, Air and Fire, are
.quite omitted in their account. ‘

10. PErHAPS one shight rather term Master itfelf
with its General Properties, the firft and moft fimple
Element, out of which all things are compounded. Bat
the Particles of this are not fit to compofe the immediate
Stamina of larger Bodies, ‘till they combine together in-
to Qils, Salts and Juices of various kinds. And hence
arife thofe Principles of the Chymifts, of which moft
Bodies are compounded : Altho’ fiill they are only Se-
condary Elements, as being themfelves compounded ¢
And fo are at leat Two of the Arifforelic Elements,

. ’ namely
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namely Water arid Earth. For thee:Elements alfo may -
be refolved into others more pure and fimple. - In-
deed it feems probable, Gob in -the beginning, .forfed
Matter in folid, impenetrabie, moveable Particles, of-
fuch Sizes and Figures as. moft conduced to the End for
- which he formed them ; and that thefe Primitive Bodies
are incomparably harder than aoy poreas Bodies coms
ded of them : Even fo bard as never tp wear out, -
no patural Power being able to divide tchem. And thues
remaining entire, they compofe Bodies of the fame Na- .
tore and Texture in all Ages : Whereas thould thefly
wear away, or break in picces, the Natare of things des
pending on them would be changed. Nor would Wa- =
scr and Earth, compokid of broken, worn-oat Particles, -}
be:the famc as they were at the beginning. But'they '
- are the £me in all Ages : And the Cﬁanges of thiugs do -
pot imply any Change in thofe original Particles, but 3
only various Affociations and Separations of them. . Noe
do compound Bodies ever break in the middie of fold

Particles, but where thofe Particles art joined togethery *
and only twouch in a few Paints, . . sl iveound
) - . AL SN
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CHAP V. = ...

Of tho'e tbings wherein Natural Bodies differ.
8. Of the particular Pro-)| 7. Of Miiffure and Dry-

perties of Bodies : nefs ; Heat and Coid
2. Of Light : : 8. OF Gravity: ' =
3. Of Colours : 9. OF the other Péoperties .
4 Of Sounds : ¢f Bodies: - ’
§. Of Smells: ' ~ |l 10. Of Occult Qualties :
6. Of Tafis: Wiu1. Reflections. ) o

L AVING confidered whereini Natural Bodies a-
"4 gree, we come now to confider, tie particulat
Properties wheiein they difagree, and waereby they
are
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as¢ -diflinguithed: fiom .each. other.. Thofe' of them -
~ whych are perceived by .our outward-Senfes, are divided -
pingly into varioas Clafles, as they affect the Senfe

ohSighs; of Hearing, of Tafle, of Smelling, orof Feel-
'ln&'.u(}.r,n . ) o s .,
2. Light feems to.be one of the moft fubtle Bodies.in
theUniverfe. The grand Refervoir thereof.is the Sun:-.
Bos it is likewife emitted by many other Bodies, and by
almoft all, whea -they areon fise. When- it falls.on -
. any, Body which it cabadt pafs. thee’, and fo is beat bacls »
itdy faid to be efeed. But when it paffesiframsone:
tragfparent-Body- imo. suother; which is either rarerws =
denfer, it moves.obliquely; its Rays baing’ bent, and iz

faid 10 be refrafted. When it pafles thro’ a Body is »

freight lides, it is faid. to be tranfmited; -Thofe whick -/
eny3 the Light are termed /uad Bodies; - thafe which ses
ﬂeﬂ“it,_’ah‘.. ST IR NI TR |

3 AE Particles of Light, minute.s they. are; are at- -
tralled by thofa ofother Bodies. 'Henvein their Baffage -

nearthe £dges of Bedies, whether dpake or nanfparent, |

they are diverted from the right’Lines;, aadcrefle@etd <
toward thofe Bodies. This A&ion of Bodies on Light-
exerts itfelf at fome Diftance, but increafes as the Diftance
is diminifhed: ‘As appears in the paffage of a'Ray be-

_ tween the Edges of <wo thin Planes, at different Aper-
tares ; in which it is pecoliar, that the Attrattion of ome

L)

Edge is increafed; vas thelother is "brought nearer it.«

“'The Rays of Light paffing out of Glafs into a Vacuum,

are nat.only. infleted ¢ | ¢he Glafs, but.if they fajl
too obliquely, they will revert back to the Glafs, and

be toually refleted. This Refle®ion cannot be owing =

to.any Refifience of the Vacaum, but’ merely.to the at-

trafting Power of the Glafs. ‘T'his appears farther from

hence: 1f yom wes.the pafterior Surface of .the Glafs, ;

the Rays, which would otherwife have been reflatted, ;

will pafs into and thro’ - that Liquor ; which fhews that .

the Rays are not reflected, ‘il they come to the pofterior -

Surface of the Glafs ; nor even till they begin to go out

" ofit. Forifattheir goingout, -they fall smo any k- -

quor, they are not refle®ted, but perfift in tbe_ir}Céﬂu:g,
[y R e . ', BRI - .,',,.,:.Ju EREN
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tbe Attration of the liquor counterbalanciog that of the

Glafs, . . , T
Frowm this mutual Attration between thé Particles of .
Light and other Bodies, afifes the Refleétion aad Refracs
tion of Light. The Determination of any moving Body
is changed, by the interpofal of another , Body,
Thas L:?ht meeting any folid Body, is tarned out.of it
way and refle@ed : But with this peculiar Circumftances
Itja not reflefted from-the Body itfelf, but by fomething
diffufed over the Surface of that Body, before it touches
it. Itis the fame thing in Refration. Fhe Rays re-
frafted come very nearthe refrating Body ; yet do. not
teach “it. Thofe that a&ually touch folid Bodies, ad<
here to them, and are as it were extinguiflied and logt. -
Acain. Rays pafing from 2 more rare into a more’
denfe Medium, are torned ont of their Right Line, bee
caufe more frongly attra@ted by the denfer Mediam.
-RAYs of Light differ in refpe& of Refraétion, Refle®tion
and Colour. &rh_ofe that agree in. the firk of thefe, agred,
in all, sod may therefore be termed Hemogengal. Cos.
lours exhibited by Them we may call Homegeneal Co»
burs, This being premifed, we may obferve, 1. That
the Sun’s Light confifts of Rays varioufly refrangible »
.. % Tha

® Trys entirely agrees with the curidus Gbfervation of an ingee -
siousWriter. ¢ Jt is commen to admire the Luftre of the Drops ¢
Rain, that lie on'the Leaves of Colewerts and fcme other Vegeta-
bles.  Upon infpeQing them navrowly, - I find the Loftre. rifes
from a copious Refle&ion of the Light, from the flatened Parts of -
its Surface, contiguous 10 the Plant. When the Drop roils along
a Pait which has been wetted), it immediately lofes all its Luftreq
The green Plant being then feen clearly thro' it, wherehs in the-
ocher Cafe it is hacly to be difcerned. - : .

.Fron thefe two Obfctvatipns laid together, we rday vonchude
the Orop, when it has the Luftre does not really touch she Pl
but hangs in the Air at fome diftance from it, by thie force of a re=
pulfive Power. For there could mot be fo cepious a ReflcQion
-ef Light from its under Surface, unlefs there were a real Interval,
between it and the Surface of the Plant, - .

Now if that Surface were perfeétly finooth, the under Sutface
of the Drop wou'd be o likewife, and would threfore reflect the
Image of the illuminating Body, like 2 picce of pelithed Silves,
But as it is rough, the under Su:face of the Dsop ﬁ:

J comes rough
likewife; and fo refleing the Light copioufly in different Direc-

simas, alumes the Colovr of wnpclithed Siives,
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- 8."That Rays varioufly refrangible, when feparated from
each other, exhibit different Colours: 3. That there are
as frany fimple, homogeneal Colours; as there dre De-
grees of Refrangibility : 4. A Compofition of all the fim-
ple Colours, -is requifite to conflitute Whitenefs : 5. The
Rays of Light do not a&t upon one another, in paflin
#iro’ the fame Medium: 6. Neither do they thereby fu
fer any Refra@tion: 7. The San’s Rays contain all Ho/
mogeneal Colows, which may therefore be called Pri-
mitive.’ : ) St = A

~ As fome Rays of Light are lefs ‘thau others, fo they
Aare more refrangible. ~ Thofe' which are moft refrangi-
ble conflitute Polet colour : that is the fmalleft Rays ex-
cite the moft languid Colour. - Thofe which adre la
gnd o teal refrangible, conftitute Red, the molt vivid
Colour. - The other Rays "excite - intermediaté Senfati-
ons, according to theirre(pective Sizé and R=frangibiliry.
8- Bopxs refle®t, inflead of tranfmitting Light, that is,
#re opakeé,  not tranfparent,” not for want'of Pores ; but
gither bevaufe of the unequal Denfity of their Parts, or
the'Magritude of their Pores. Either your Pofes ‘ire
émpty, or they are filed with Matter of a different kind, -
wheicby the Rays ave varioufly refrafted ang refleited;
#H they are quite abforbed. -

- Hence Paper and Wood are opake, while Glafs is

ranfparent.  For in the Confines of Parts alike in Den,,

.{fuch as thofe of Glafs and Water) there arifes-.no

Refraition or Refle&ian,. by realon of the equal: Attracd

" tion vevery way, fo thatthe Rays which enter the firff
Sarface, pafs firait thro’ the Bady: But in the Parts’ of
Wood and Paper, which are unequal in Denfity, and
contain much Air i their lagge Pores, the RefraQione

- ahd RefleQion are. very grear, fo that the Rays caonot
pifs thro’ them, bat ate bandied about till they are ‘ex-,

uithed, o S .
j—l_ancs.,Opake Bodies ‘become  tranfparent, when
their Pores are filled with.a Subftance of equal Denfity ¢
AsPaper dipt in Witer or Oif. * And on the contrary,
tranfparent Bodles, by empt}":r-'g their Pores, or feparat-
ing their Parts, become opake. Thus Salts and wet
Papet. become opake by Drying, Glafs by palverizing.
T e
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Yea, Water itfelf, if beat into Froth, lofesits tranfpa-
rency. .

,T’!’u'r Light is corporeal, cannot now be doubted,

‘baving been proved by a thoufand Experiments. By
Refle&tion and Refradtion it may be turned more or lefs
out of #ts way, according to the different Deafities of
the refleting or refralting Medium. Its Rays in their
progreflive Motion may gbe intercepted, by the inter-
pofal of any opake Obje&t. And when this is remov-
ed, they proceed again, in the fame ftrait Courfe as
before. They may likewife be contraed into a lefs,
‘or diffufed thro’ a farger Space, while the Quantity of
Light continues the fame, neither increafed nor dimi-
mifhed. So in the Focus of a Burning-glafs, all the
Rays which would otherwife. pafs direétly thro’ the
Qlafs, are contraéted inco one bright Spot, while the
circomambient Space, for the breadth of the Glafs,
is deprwved of its Light and left fhaded. 'And the
Ad&ion of Light thus condenfed, is proportional to its
Quantity, and prodaces all the Effe@ts of the moft in-
tenfe Fire, yea fuch as no_culinary Fire will produce.
Whence it is plain, that Fire and Light are effentially
the fame, and that Fire is only condenfed Light.
. TeE Materiality of Light is farther confirmed by
i#ts Motion. For Vifion is propagated thro’ this Me-
dium fucceflively, as Sound is thro’ Air. This has
been demonftrated from the Eclipfes of Jupiter’s Satel-
lits. For the Satellit having been hid behind the
Planet, it requires a certain time, after it emerges,
before its Light can reach the Eye, namely feven Mi-
nutes and an half : Which is a Motion fix hundred
thoufand times {wifter than that of Sound thro’ the
Air. :

THe Quantity of Elementary Light, is cezeris paribas,
every where the fame at the fame Diftance from the
Sun. But its Aftion is more or lefs intenfe, as the
Rays are more diret or oblique. Thefe are in a con-
tinual vibrating Motion, going and reiurning to and
frum the refiting Medium, in exceeding fhort and
impcreeptible Intervals, which makes the Element
feem to be at perfet reft. All the Rays are .refracted

an



and refle@ed alternately ;‘fo that the fame incident
Ray, which is refradted at one Interval, is refleted at
the next. This is vifible in tranfparent Mediums,
where the Rays fall upon Glafs, Water and the like.
But in opake Bedies, tho’ the Fa& is the fame, itis’
not fo fenfible. When the Rays fall upon Glafs, they
are refleted one moment and tranfmitted the next.
And this vibrating Motion feems to be eflontial to
Light, when its Rays are put into motion., '

~ talking of Light and Sound, we are apt to cen-
found the Senfation with the Motion of the Medium
thatexcites it. Thus in a deep Calm we fay, There
is no Air, becaufe we feel none; tho’ there is really
the fame Qﬁantity of Airin equal Space, asif it blew
a Storm. And fo in deep Dar(}mefs we fay, There is.
no Light in the room : Altho’ there is really (ftrange
as it may found) as much Light there, as there was at
‘Noon-day. Only its Rays are quiefcent, andunake no
impreflion upon the vifive Organs. On the other
hand, when a Candle is brought, we jmagine a Flood
of Light comes in: Whereas in_fa&, all that is done
by the Candle is, to put the Light which was there
before into motion. T '

Sounp moves about fourteen, Milgadn. a Minute ;
which is performed thus. The Stroke given by the
founding Body to the contiguous Air, is communieat-
ed to the next, and fo on ’till it reaches the Ear.
Light is propagated about two hundred thoufand miles
ih a Second, after the very fame manner. The Sun
imprefles the contiguous Part of its vifive Atmofphere ¢

Light feems to be the Atmofphere of the.Sun, as Air
1s, of all opake Bodies.) That Part’ impreffes the
next, and fo on, ’till it reaches the Eye. :

ALl Senfation is from Conta& or Feeling. And
when the Objeét is not in immediate Conta& with the'
Orpan, it affects, touches or imprefles it, by an inter- -
pofed Medium. By this means the Soul perceives or
feels the Obje&t by the proper Osgan. And thus See-
ing is, in effe&t, the Feeling of the Eye, Hearing,
the Feeling of the Ear. ’

Frou all our Experiments it appears, that the Par-

ticles of Light are extremely minute. Probably they
You Il. P are
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are the very fmalleft and lait Divifions of Matten,
which being perfeitly folid, cannot receive any othex
Pornr. 8o munute are they as to. pafs freety even theo®
e Pies of Glafs, which no other Fluid can penetrates

Avy other Bodies are immerfed in this univerfal

Fluidy the common Medium: of all their Actions om
eachr other. But amidft all the Changes of Compound
Bodies, all tBe Forms they fucceflively- put on, this
fimple Element remains ever fixt and immutable.

As to Fire of condenfed Light; all Bedies whatever

or recede from jt, in proportion to. its-Denfity ¢
Aund dhis feems to be its firft and moft effential Propers
ty, that no other Body cam exilt with it, or bear its
immediate AQtion. So far as it prevails, it diffolves
the clofeft and ftrongeft Cohefion of Parts- in all odies
Bodies, and reduces them into fo extremély minute
Particles, that they evaporate ia- Air. Aund herein is
an effential Difference between this and all other Dif-
folvents in nature, that the Subftance diffolved can-
2051 unite with the Diffolveat, witheut deftroying its

ion.

Waex Salt diffolves in Water, Iroa in Aqua- fortis,
or Gold in Aqua-regia, the Subftance diffolved is
equally diffufed thro’ the Diffolvent, fo as toincorpo-
rate with it. But none of the things diffolved by
Pire, can mix or incorporate with it. They all flyoff
in Vapour: Otherwife the Fire is prefently extin-

ithed. ‘ o
8""Et.smm'n\v.!r Light ™ then, the Rays of whick
when condenfed take the Name of Fire, is an Elemens
of a peculiar kind, not fubjeét to the mechasical Laws
of othier Bodies. Now if-we fuppofe a material Fluid,
void of Gravity, Preflure, or any other mechauical
Power, all gravitating Bodies will move thro® fuch 3
Fluid, 4s freely as in vacuo, :

EreMenTArY Light is a material Fluid, void of
Gravity, Preflure or any other mechanical Power.
When condenfed, it is pure,. clementary Fire, whick
éxcludes all other Matter out of the fame Space. Yet
tlfes in the Focus of a Burning-glafs, ie'fe&lyf fill

and quicfcent. Tho’ it is furrounded by the Air!,.
’ ; : whie
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which is 3 gravitating Fluid, prefiing equally eve:g'
zag, yet this immechanical Efement 1s not at all af-
éted by #t, fo as to rife or fall init, orin the leaft
alter its State, either of Reft or Motion, which muft
neceflarily happen, were it endued with Gravity, or
she other Mechanical Propertiesfound in other Bodies.
Axp that the Rays of Light, in their progrefiive
Motion, do not prefs, refift, attrad, or at all diftuth
sach other, is evident from Fa&, tho’ 3h:{ come from
every point of Space, that can be within the aptic
Angle of the Eye. Thus two men ftanding at a dil-
tence and looking at each other, fee one another at
she {ame inflant, and that by means of Rays, -which
s in contrary Direftions, without the leaft Refilt-
ance. And gny numher. of other.men, .ﬂandin‘g i
any Pofifion, -nray fee the fame mien in the famein-
fant, by Rays which crofs each other without any ine
terruption, in il pofible” Auples. But in Sounds
which move thro’ a gravimting, refifting Mediumy
the Cafe is quite different. For a multitude.of Sounds,
from different fonorons Bagies, cannat be diftin&tly
heard : Particularly, when they come to the Bar, in
many different Dire®ions. For the Undulatiops of ~

ghe refiftin r_;ledium_,‘ wmixing with an8difturbing each
other, confufe the Senfation, throwing 411 together in-
diferiminately to theEar. Thuy when a-multitude of Peor
ple are alltalking together, the Ear recéives onlya con-
fufed Flam or‘Mgnrmnr;vw\ereas the Eye ca perceive
dll or any oneodf them diftin&ly and withoutConfufion,
InpeED nothing is more fure, than that Gravity,
Preflure, Refiftance, and all thofe Affe&tions of Bodies
which are termed their mechanical Powers, are nog
intrinfic or effential to them. For fince Matter is
purely paffive, and can .only alt as it is atted upon,
1t fotlows, that the altive Force or Energy, which we
obferve thro’ the whole material Syftem, mutt be the
effe® of fame extrinfic, non-effential Caufe. And
fuch a Caufe is Light. But then the Actions of this
can never 'be mechanically accounted for. How this
fmmechanicdl Plpid afs upon other Bodies, and de-
termines their mechanical Powers, we can no more
2 explain
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explain than how the Soul a&s upon the Body, or
the Mind upon Matter. But we are fure this is not
done by Weight, Preflure, Refiftance, or any mecha-
nical Property whatever.

. “BuT what are the General Laws of Nature” ? Théy
are plainly the Rules or Principles, by which the Go-
vernor and Direor of all things, has determined to
a&. Accordingly what we call Mechanifm, is indeed
“the free Agency and continued Encrgy of the Author
and Dire&tor of Nature, Ail the neceflary Motion of
Bodies therefore, and all the Laws and Forces where=
by it is communicated and preferved, are the continu-
-od, regular Will, Choice and Agency of the Firft
Cal‘z_fe. and inceflant Mover and Preferver of the Uni-
verfe. i \ )

By the Help of this admirable, this firt made, be-
caufe moft neceflary Creature, Light, all the Animal
"World is enabled to go here and there, as their Occa-
flons call. We can with pleafure behold the lorious
Works of Gop : We can view theGlories of the Hea-
vens, the Beauties of the flowry Fields, the gay Attire
and exquifite Garniture of many Credures. We can

-~ with admiration fee theGreat Creator’s wonderful Art
" in the Parts of Animals and Vegetables. In a word we
€an behold the Harmony of this lower World, aod of
the Globes above, and furvey his exquifite Workman-
‘Fhip in'every Creature. . '
"It is a great inftance of his Providence, that fo ne-
“eéffary as Light is, it is not long in paﬂingefrom place
to place. l-fow inconvenient would it be, were the
Motion of it no fwifter, than that of the fwifteft Bodies
on Earth, fuch as of a Bullet outofa great Gun, or evea
~ of Sound itfelf ? Did it move at the rate of the Firft,
it would be above thirty-two years in coming from the
Sun to us (according to the common Computation of
the Sun’s Diftance) Above 17 Years at the rate of the
Second Motion. The Inconvenience of this would
be, its Energy would’ be greatly abated, its Rays
would ‘be lefs penetrant, and Darknefs would be diffi-
pated with greater Difficulty, efpecially by the fainter
Light of our fublunary luminous Bodies. But paflin
' ' wit
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with ‘that prodigiods Swiftnefs, (from the Sun toUs

#n feven or eight Miriutes) we_receive with .Secnrit%,

and Speell the kindly Efe&s of that noble and ufefu

Creature. . P . ,
Anorner thing woithy of confideration'is, the in-

conteivable Extention of Light. It'is as unlimited as .

the Univerfe itfelf, as'is manifct from ourfeeing fome
of the mroft diftant Objeds, the Heaveoly 'go&ieq.
partly with vhe weked Eye, jparly with the help of
nftruments,  And had we Inftroments of power.
&qual to the Exteiit of Light, the luminoys Bodies in
e ttmolt ‘Parts of the Univeife, would doubtlefs be
vifible tvo. " Heréby we have 2 Ken of thofe many
lorious Works of the infinite’Creator, which we can
prove to fome of the nobleft iSciences, -and moft
excellent Ufes of our own Globe. =~~~
OnE Species of Licid Bodies are termed Phofphoriz
Of which fothe are Natiral, others Artificial. Natu-
ral Phofphori emit Light without any Art or Preparae
tion. Such are Glow-worms, and_feveral Sorts of
fhitfing “Tifelts, Such ate rotten Wood ; the Eyes,.
Blood, Scalés, Fleth and Feathers of fome Animals,
Diamonds likewife when rubbed emit Light, to one
who his ftayed fome time in the Dark. But before
the Diathond is brought into the Dark Room, it Ihpu'ls

fie €ght or'tén Seconds in thé Sun-fhine. It wil

then thine in the dark twelve or thirteen Minutes ;
but its Light gradually Weakens all the time.. s
BuT it is reinatkable, that fome ‘Diamodnds havg,
this Ptoperty of inibibing thé Sun’s Rays, and thining
in the dark, 4ad otheis not, tho’ there is no oth
difcernible Diffefencé between them. }
any Rule of Judging, which Diamonds héve'llﬁ'sfrr,-
gérty, and which have not. 'Their Briglitnels, their
Purity, their Size, their,Shipe, contribute hothing toic.
Surriuk aid Sugar when pounded in the dark,
will likewife efnit Light’; as wiﬁthé Backs of Horfes
or Cazs, when rubbed with the hand, and Sea-water,
yea and fome Mineral Waters, brifkly agitated. Bug
no natural Phofphorus Thines always: Or gives
any Hea. e .

PR3 Jrz._'ﬁ;ial. ’

Nor is there
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. Artificial Plofphorus is made chiefly from Human
Urine. But it may be made from Blood, or Hair';
- or indeed from any Part of an Animal, which yields
an Oily Diftillation. It is at firft of the confitence of
‘Bard Wax; but diffolves in all kinds of diftilled Qil.
With folid Phofphorus one may write on Paper as with
& Pencil, and the Letters will thine in the dark. A
Tittle piece of it rubbed between two Papers, takes
fire prefently. It burns vehemently, and penetrates
deeper into the flefh than Common Fire. It never
fpoils, if keptin a Phial full of Water. Liquid Phofe

horus does not keep long. If the Face or Hands be
. #meared with' this, they will fhine in the dark, yet

without any hart to the Skin. L

Ir Phofphorus be put into a long Phial, of which
three Fourths are filled with Water, 1t will frequently
fend up Corufcations, which will pierce thro’ the Wa.
ter, and expand themfelves with great Brightuefs, in
the upper Part of the Phial. . - -

Ir we compare this with Lightning, we may ob-
ferve, that as in this the Fire paffes unaltered thro’
the Water, fo in that the Flathes, which come at In-
tervals, pafs uninterrupted thro’ the moft denfe

Clotds and thickeft Rain. But this is ufually in
warm Weather, not in .Winter, And it is the.fame
with Phofphorus. It very frequently flathes in warm
Weather, but very rarely in Winter, ‘ K
- Acain. TheFlame of Lightning is generally in-
-effenfive, and does not fet fire to any thing. In like
‘manner the Flathes of Phofphorus are harmlefs, and
do not fet fire to the moft combuftible matter. But
when condenfed Phofphorus is fet on fire, it burns ter-
- ribly. And in the fame manner Lightning whea con-
denfed, burns Trees, Houfes, or whatever it comes
near. . Phofphorus while burning aéts as a Corrofive,
and when it goes out, forms a Ménftruum, which difs
folves Gold, %ron and other Metals. Lightning melts
the fame Subftances. ,

"AnorsER kind of artificial Phofphorus, is a prepa«
ration of the Bowonian Stone. This Stone is of no cer-
tain Figure, but is fometimes round, fometimes ob-

: long,
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" long, or lenticular. They are ufually as big as an
Orange, but very light, confidering their Bulk.
. "They are of various Colours, fome afh-coleured, fome
blue, and fome almoft white. When this Stone is "
prepared; it receives Light, but in very different de-
rees, either from the Sun, the Moon, common Day-
ight, or a Flame, After it has been expofed a few
Minutes to any of thefe; it fhines. in the dark like a
burning Coal, with fuch a Light as is fufficient to
read by, if the Letters be held near theStone, . It does
not retain its Light long, butrequires often renewing,
When well prepared, it will retain this virtue for five
or fix Years. It appears to moft advantage, if broughs

intoa dark Room, after being held in the Sun. .

- 3. WaEN the Rays of Light fall on opake Bodies,
they are varioufly refle®ed to our Eyes, according as
the Surfaces of thofe Bodies are varioufly - difpofed,
And hencearifes our Senfatton of Colsurs. Thefe, as
they exift in the coloured Bodies, are enly the Difpo-
fitions of their Surface, to refle&t fuch particular forts.

of Rays. White Bodies refle&t all Rays every way,
without any Separation of them. On the contrary,
Black Bodies imbibe all the Rays, and' refle& none o»
very few. Whereas blue, fytllww and red Bodies, refle&t
only one particular Sort of Rays. The fmalleft fort of
Rays are fuppofed to be blue; the next, yeliow, the

largeft red. - S
o be a listle more particular. There are eight
true, primary Colours, which are red, yellow, green,
blue, violet, purple, orange and indigo. All the reft,
‘are compounded of thefe, and are termed Secondary
Colours. But the more compound any Colour, the.
lefs vivid it is. And by too miich Compofition, they
may be diluted and weakened *6ill they are deftroyed.
The moft extraordinaty Compofition of all is that.of
Whitenefs. For to this all the Primary Colours are re.
quired, as alfo, that they be mixt in a certain de-
ree, And hence White is the ordinary Colour of
.f.i ht: Light being an Aflemblage of alt Colours,
ug Tran{mutation of Colours by mixing them to-
gether, is not real, but merely apparent. Thus :Iix
e
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Iue and yellow Powders, and they appear "Green.
But view them with a Microfcope, and the blue and
yellow Particles are feen as diftin& from each other as
before. v '
_ 'To produce Black, the Particles muft be lefs than
thofe which exhibit any other Colour. Where they
are greater, there is too much Light reflefted 1o toh-
ftitute this Colour. Bat if there be a little Wfs than
forms the Indigo, the Body appears interffely black.
AND hemce it appears, why Fire and Putrefaltion
turn many Subflances black. They divide them into-.
exceeding fmall Particles, which then abforb ifftead
of reflecting the Light. Hence alfo it appears, 'why
Glafs ground very elaborately with Sawd on a:Copper
- Plate, makes the Sand. tagether with what is worn off
from the Glafs and Copper, become very black :
Likewife, why Black Subftances expofed to the Su,
sre hot fooner than dny other. "This may pattly pré~
eeed from the multitude of Refraionsin a little room,,
partly from the eafy commotion of fo {fmall Partit]es;
and from their imbibing his Rays. Hence alfo we
learn, why Blacks are ufually inclined to e bluith Cos
Jour. Black borders on. Indigo, and therefore rdfiects.
Indigo-rays, if an. - T
- To try if Black Bodies receive Feat moreé thah 6+
thers, Mr. Bq]t whited on€ half of a Tile, and bldck-)'
ed the other, and then expofed it to the SumfimiercSén:
While the white Part fiill Temained cool; the dlack
Part was grown very hot.  For farther Satisfadtion, hé
expofed to the Sun a 'Tile part of which was blacked,
rt white, and pert of its natural Red : And ‘after &
while found the black part hot, the red warm, and
ALL the Secondaiy Colowrs of natural Bodies, proc.
- ceed from their n:ﬂe&ini:wo or more forts of rays
sogether, and abforbitig the reft. o )
"Gurass, Chryftal, Diamond, and othet tnfparént
Bodies, lofe their trarifparency and are white, whea
reduced to powder : The Change 6f texture taufing
:n to refle®t the Rays which before they tranfmit-

Warite,
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- WH1TE Loaf-Sugar, melted over the fire, without
water, firft turns brown, afterwards black. And a
fingle grain of this tinges a Quart of fair Water with
a beautiful Yellow. 1olets, Rofes, Carnations and
moft Flowers lofe their Colour, by being long in the
open Air. And by the fame means blue effential Oil
of Chamomile-flowers changes to a dirty Green.

Maxy Colours may be produced, deftroyed and
segenerated, upon fimple Mixture. Let dried Rofe
leaves ftay a while in Spirits of Wine, and they lofe
their Colour without tinging the Liquor. But add a
little Oil of Vitriol, and it turns red : Put in a little
urinous Spirit, and the red changes to green, which
by adding a little more Oil of Vitriol, turns to a red
agam, . :

Maxe a flight infufion of bruifed Galls in water,
fo as not to difcolour it. Make alfo a weak infufion
of green Vitriol in Water, which will be fill tranfpa-
rent. Yet mix them together, and an inky Blacknefs
will immediately arife. But add a little Oil of Vitriol;
the Blacknefs will vanith and the Liquor be tranfpa-
rent again. Yet the Blacknefs may be recalled by ad-
dil}g a little Salt of Tartar. s
- Ir alittle bruifed Camphire which is very white, be

. put into tranfparent Oil of Vitriol, the Camphire will
diffolve, and tinge the liquor firft brown, and at
length a fine Black. But upon the Addition of fair
water, the blacknefs entirely vanithes, and the Cam-
phire regains its native Whitenefs.

. A TraNspareNT infufion of Sugar of Lead in wa-
ter being wrote with, when dried becomes invifible.
But the bare Fumes of another tranfparent Liquor,
namely, Infufion of Quick Lime and Orpiment in
Water, will quickly make the invifible Writing black
and vifible. .

Axp not only Secondary but Primary Colours are
producible by fimple Mixture. If the Sun’s Rays
pafs thro’ two pieces of differently-colouredGlafs, fup-
pofe a blue and yellow piece laid on each other, and
thefe Rays are received upon white Paper, they pro-

“duce a beawiful Greea. A mixture of the Seven, or

. even
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even five, Original Celaurs, will make a pure White,
If different Co%;?;od Flames be broughtgg mix, the
Frimcm is made to i S T
Laues from different Bodies are of different Co-
lours. The Flame of Camphire is white, of Su‘Khur
blue, of white-wax inclining to yellow. For ma ing
Experiments, Qil may be impregnated with differeny
Metals, {0 as to exbibit their pemicuisr Flames.

4- AR is the osdisary Vehicle of Saxnd, which is
the fainter, the more semate the founding Body is. It
is alfo leffened, and fometimes quite interrupted, ei-
ther by contrary Winds, or thick Vapours floating in
the Air. It is fupppfed, that the foundin Bedy, ex-
cites a kind of Undalation or-tremulous Mation i the
Air, raifing as it were Waves of Air, one of whick
impells the other *till shey seach the Bar. .

Sounp moves hat listle guicker by having the
Wind with it, as ‘it suoves at Jeaft chirty-three times
fefter than the moft wiclent Wind we koow. But itis
heard much farther theseby,
 THAT Air is the grewd Fabick of Sownd, ‘appears

from various Experiments. A Bell in an unexhaufted:
Receiver, may be heard at fome diftance - but fearce
at the fmallefl, when it #s exhaufied. Botit is nos
the only one.  Water too will convey Sound. ¥f you
fisike 2 Bell under water, the Sound i ‘heard plain,
oaly Bot fo loud, and alfo a Fourth deeper.  And a
Sound made in Air, is heard under Water, with juft
the fame Difference. ’

Sowarns move a mile in Nine Seconds and a quar-
ter. Ifa Gan be difcharged with its Mouth to us or
from us, :the Report comes to us in the very fame
time, “AH Sounds move with the fame Swift-
nefs, in all States of the Atmoiphere, by day and by
night, in Summer and in Winter, fin fnowy or clear-
Waather, and in all Qlimates. A weak and a frong.

nd move with equal Swifinefs, It dlways moves
the neareft way, and equally fwift from the beginning
to the End of its Motion. .

Ir the undalating Air ftrikes again® hard, concave

Bedies, it sebounds and. occafions what ~we cigzn
, cho.
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Zcbe.  As oftets a8 a Sound ftrikes perpendicularly oa
a'Wall, behind which is any Vault or Arch, oreven
a parallel Wall, fo often it will be reverberated in
searly the fiwne Line. For a multiplied Echo, there
muft be a number of Wals and Cavities, either be-
hind; or frontag each other: ~
.- 'Frz Echo: in Weodficck-Park returms very diftin&ly,
in tlie Day Seventeen, in' the Night, Twenty Sylla-
biles.: There jo an Beho ocg the Bank of tlie River
Naffa, between Binger and Collenrz in Germany, which
ts: what is faid feventeen times. And, whatis
ill nswe peeuliar, the perfonr who fpeaks is fcarce
heard at-all, bat the Repetition clearly, and with fuc-
prizing Varisty : The Echo feeming fometimes to
spproach nearey; fometimes to' be farther off. One
Perfon hears only ene Voice, amother feveral: Ohne
hears it on the right, snother on'the left. -

Two Miles-from Mikn there is a ftill more furpriz-
ing Echo. It returns the Soumd of a Piftol fifty-fix
times. The firft repetitions follow one another very
guick : but they are- more diftiné& in proportion as
they decay. There are two parallel. Walls, which
beat the:Sound back wpon each other.

"s. TRe- fine Effavia from odoreus Rodies,
witen. - they reach our Noftrils excite-the Senfation of
. Some Bodies emit thefe ‘moft when they
are moift: Some only when they are warmed or
heated. From all fuch' Bodies innumerable Parti-
oles flow, wiltich according to their various Size, Fi-
g;sm and Metion;, varionfly affe® the OIf:
erve. But what particular Motion, Size or Figure,
is required in order to any particular Smell, who is
#ble to explaia ¢ Thefe Efuvia indeed are in~
conoeivably finall : So that Amber and divers other
odorous Bodies, emit them for many Years, withous
any difcernible Lofs, either as to Bulk or Weight..

Mar. Boyle fhews, 1. That the number of Particles
thus. emitted, is exceeding great, 2. That they arq
of a very penetrating nature, 3 That they move with
vaft Swiftnefe and in all' Diredtions, 4. That there jo
often'a wonderful Congruity between the Bulk and
Shape of thefe Effluvia and the Pores of the Bodies

they
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.they penetrate, and laftly, that they may excite great
Motions and thereby make great Changes in orga-
nized Bodies. v

THat Effluvia are emitted to a very great diftance
we learn from hence, that Wines grow turbid in the
Hogfhead, precifely at the time that the Grapes are
ripe in the Country whence they were imported.
‘That they are very penetrating, even without lofing
their virtue we have a proof from the Loadftone, who
Bfuvia pafs thro’ the moft folid Bodies,. without any
Change of their Force. That they occafion
Changes in organized Bodies, we have a remarkable
Proof in a Cafe lately publithed by Dr. Heiffer.
" «Making an Afternoon’s Vifit to the Reverend Mr.
Sontag, he received me in an Apartment, where there
were three or four Flower-pots with white Lillies. I
afked him, if he did not find his Head affe@ed, when
he continued long in the room where they were, and
told him, Phyficians thought them dangerous, and I
myfelf could not bear them. I therefore begged, the
Window might be opened, that the Effluvia- might
be difperfed. :

He ordered the Window to be opened, and replied,
He found no Inconvenience from them, being a tall,
firong, healthy Man. But the Smell being fill too
powerful for me, I was obliged to take my leave of
him, fooner than I intendedg. L ‘

Tue Night following, he was feized with an Apo-
plexy. Dr. Bayer and myfelf were fent for. We
found him with his Eyes wide open, but without
Speech, Senfe or Motion. 1 told Dr. Bayer what had
paffed the Day before. We ordered Bleeding, Blifters,
and ftrong Friftion of the Soles of the Feet, Head and
Hands, with the other Remedié¢s ufual in thofe Cafes:
But without Succefs : for the next Morning he began
to rattle in the throat, and foon after, died.” .

" Tuis may admonifh thofe to whom thofe Odours
are not fenfibly prejudicial, not to ftay long within the
Sphereof their A&tivity.’ »

In fome Places Effluvia from the Earth, produce

many Effe@s on the Surface of it. The bubling and
. . boiling



181

boiling Fountains in Englard and other Countries are
chiefly occafioned by the ba-fting up of their Efluvia.
Our burning Well in Lancafbire, has no.peculiar Pro-’
perty in its Water: But an inflammable Vapour ri-
.fing thro’ it, makes it boil and bubble on the Surtace,
And this Vapour as foon as fet at liberty from the
Water, will take flame at a lighted Candle. " The
famous boiling Spring near Montpelier, is likewife
no other than common Water, *thro which a Vapour
of the fame kind makes its way. Indeed all the Springs
thereabouts, bubble more or lefi; the Vapour making
“jts way thro’ the whole Surface of the Earth, Water
taken out of that Spring has no fuch Property, tior any ,
peculiar Tafte or Virtue. What is a farther Proof is,
the Cracks of the Earth thereabouts, all perfpire
firongly "a Vapour of this kind : So that if Straws be
laid on the Surface, they will be blown up, and if an .
Hole be any where dug in the ground, and Water
spoured into it, it will boil up in the fame manner as
the Spring. .

“Tue like fort of Springs are common in Swirzerland,
and fome other Places. Thefe are known to be ow-
iog to Effluvia from beneath, by the Water of them
being cold. But there are others which a&ually
boil, and are hot enoulgh to boil an Egg. Such
are the famous boiling Fountains, of So/fatara near
Napies.

From thefe various Springs we find that there is
much Varietyof this kind of Exhalations: Some beir
cold and dry: Some of a bituminous Nature, ani
not alually cold, as ours in Lancafbire: Some hot,
as thofe in the fweating Vaults and Caverns, and in
the Mountains of Iialy. Others are of a_poifonous
Nature, containing Particles of Arfenic or other poi-
fonous Minerals. -

6. Many Bodies are taftles. But fome even of
thefe may contraét a very ftrong Tafe (as do feveral
Metals) when they are refolved into a fine Powder:
Some Bodies, by feveral other Changes, acquire Taftes
which they had not before, or varioufly increafe, -lef-
fen or alter their Tafte. Hence it has been fuppofed,

Vor. 1L ’ Q Thag
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That all Taftes proceed from Salts, which are ofter:
fo inveloped, that they cannot exert their Power. But.
il the containing Bodies are diffolved by Fire or Li-
quors, then they varioufly affe the Nerves in the
Tongue and Palate, And hence arife all the various
“Senfations of Tafte. But what particular Size, Shape.
or Motion of the Particles, is required to produce any
Particular Tafte, all our Skill cannot determine. -

7. OF the Properties which we perceive by Feeling,
the chief are Maiftnefs, Drynefs, Heat and Cold, There
is no Hear without Fire, or at leaft fome Difpofition of
the heated Body to take fire. If the Particles of it,
rapidly agitated, ftrikeagainftanother Body, they tear

- and diffolveit: If againft the Body of 4 Man, the Sen-
fation of Heat arifes in the Mind. Some fuppofe,
Cold confifts in the Reft of thofe Particles which were
{6 agitated before. Others think this would not fuf-
fice to produce that acute Pain which we fometimes
feel from Cold ; and therefore fuppofe there are pofi-
tive frigorific Particles, which move on in ftrait Lines,
and fo only deftroy the Circular Motion. which is re-
quired for Heat, but likewife penetrate the Body,
and fharply affet the Extremities of the Nerves.

8. Grawvity and Levity have likewife been reckoned

. among fenfible Qualities. But properly, there is no
fuch thing as Levity, for all Bodies tend to the Center
of the Earth, tho’ fome are light in comparifon of
others. The Laws of Gravity are 1. All Bodies on
the Earth, tend to a point which is (nearly ar leaft)
the Center of the Globe. 2. In all places equidiftant
from the Center, the Force of Gravity is nearly equal.
3. Gravity equally affe&s all Bodies, without regard
either to their Bulk or Figure. - So that were it not
for the Refiftance of the Mediumn, the greateft and
fmalleft Bodies, the moft denfe and the moft rare,
would defcend equal Spaces in equal times. Thus
Gold and Feathers defcend alike in an exhautted Ther-
mometer. 4. This Power increafes as we defcend to
the Center, and decreafes as we afcend from it: And
that as the Squares of the Diftances. Thus ata dou-
ble Diftance, things have but a Quarter of the Force.
5. Thofe
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5. Thofe things fwim id Fluids, which are fpecifi-
cally (that is, Bulk for Bulk) lighter than thofe
Fluids. i

TH1s gravitating Power feems to be congenial to
Matter. It penetrates even to the Center of the Sun
and other Heavenly Bodies, without any Diminution
of its Virtue. And it alls, not according to the Sur-
faces of Bodies, as Mechanical Caufes do, butaccord-
Ing to the Quantity of Matter they contain. That
it is an original Law of Nature, immediately impreft by
the Creator, without dependence on any Second
Caufe at all, may appear from the following Confidera-
tions. 1. Gravity does not require the Prefence of the
gravitating or attralting Budy. 2. The Diftance be-
mg the fame, the Velocity wherewith gravitating Bodies
move, depends on the Quantity of Matter in the attraét-
ing Body. And the Velocity is not changed, let the
Malfs of the gravitating Body be what it will. 3.1
Gravirty depend on any hw:own Law of Motion, it muft
be fome Impulfe from an extraneous Body: Whence,
as Gravity is continual, a continnal Stroke muft alfo be
required. Now if there be any fuch Matter continually
firiking on Bodies, it muft be fubtle enough to penetrate
all Bodies. But how fhould Matter fubtle enough to pe-
netrate the hardeft Bodies, and fo rare as not {enfibly
o hinder the Motion of any, be able to impel fuch vaft
Bodies toward each other with fuch force ? How does
this Force increafe, according as the Mafs of that
Body, toward which any Body moves, increafes ?
Whence is it, that all Bodies at.the fame Diftahce from
the Body gravitated to, move with the fame Velocity ?
And how can Matter, which only ats on the Surface of
the Bodies themfelves, or of their internal Particles, com-
municate fuch Motion as in all Bodies fhall exaétly fuls
low the proportion ofthe Quantity of Matter in them ?

Bur after-all comes Mr. Hutchinson, calls Sir Liaat
and all his Followers fenfelefs, unphilofophical Block-
beads, and to folve all the Difficulty in a2 moment, fup-
pofes the Sun to be the Center of the whole Univerle, .
and to project Light every way, thro’ every point of Space,
to the utmoft Circumference of it. When this Light ar-

Q.2 rives



rives at the Circumference, it is condenfed into larger
M.fles, aud rewurns in the form of Spirit or Air, thro’
every point of Space to the Sun. There it is again
comminuted into Light by the immenfe Fire, and fo
iffues out again to'the Circumference. And this double
Impulfe of Light moving outward, and Spirit moving

inward, caufes the Motion of all the Heavenly Bodies;

both round their own Axles and réund the Sun. Butto
wave that grofs Abfurdity, of fuppofing cvery Point of
‘Space to be continually filled with Light, and every
point of it to be filled with Spirit at one and the fame
time, (which is flatly impoffible, fince both are Ma-
terial, aud two Particles of Matter cannot coexift in
the fame Space:). How does this remove the Di-
fhiculty at all? How does it help us forward an hair’s
Preadth? For what impells Light outward, or Spirit
inward ? It can be no mechanical Power. It mu

then ve the Finger of Gop. And if fo what have we

gained? May we not as well fay at once, (as go thus
round about) ¢¢ Gravitation can be no otherwile account-

ed for, than by allowing the dire&, immediate Power -

of Gop, operating thro’ the whole Univerfe ?”

Bur befide the Artraction of Grawity, there is another
~ Species of Attradtion, between the minute Particles where~
“ of Bodies are compofed. ‘Thefe attra&t each other at or
near the point of Conta&l, with a force much fuperior
to that of Gravity. Itis by this dtraction of Cabefion,
that the Atoms or infenfible Particles of Bodies
are united into fenfile Maffes. Hereby numberlefs
Phznomena may be accounted for, which are other-
wife inexplicable: Such as Coagulation, Chryftal-
Jization, the Afcept of Fluids in capilary Tubes. Such
likewife are Fermentation, Animal Secretion, and many
others. Thus Nature will be found very fimple and
conformable to herfelf, performing all the great Motions,
of the Heavenly Bodies, by the Attraltion of Gravity
between thofe Bodies, and almott all the Motions of their
feveral Parts, by this Attrattion diffufed thro’ every Par-
ticle.  Sir Isaac thinks, that without thefe two Principles
there would be no Motion in the: World. And with-
out the continual Operation of them, it could not long

. continue,
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centinue, confidering the vaft and conftant Diminaticn
of Motion by various other Caufes.

Mgr. Herwey’s Obfervations on this head, are ftrong

" and beautiful. ¢ The fundamental Laws of our mo-
dern Aftronomy are Projecticn and Attralion: One the
all-combining Cement, the other the ever-operative
Spring of the mighty Frame. In the Beginning Goo
imprefled a proper Degree of Motion on each of the
whirling Orbs. This, if not controlled, would have
carried them on in ftrait Lines, till they were loft in the
Abyfs of Space. But the Principle of Grawitation being
added thereto, determined their Courfe to a circular
Form. And how neceflary for the Confervation of the
Univerfe, is both the one and the other? Were the Pro-
je@tile Power to ceafe, all the harmonioufly-moving
Spheres would fall into.the Central Fire. Were the
Gravitating, they would exorbitate into wild Confufion,
or by their rapid Whirl be diffipated into Atoms. But
the ImpuHive and Attrattive Energy, being nicely attem-
pered to each other, the various Globes perfevere in
their radiant Courfe, without any Interruption or dimi-
nution.

How extenfive, and how diverfified is the Force of
this fingle Principle of Aitradion ? (Underftanding by
the Word, that of Cohefion, as well as of Gravitation ')
Tt penetrates the very Effence of all Bodies, and diffufes
itfelf to the utmoft Limits of the mundane Syftem. B
this all thofe vat Worlds of Matter hang felf-ballanced
on their Centers. And to this is owing an Effect of a
very different nature, the Prefive of the Atmofphere,
which tho’ a yielding and expanfive Fluid, yet by virtue
of an attraling Energy, furrounds the whole Globe of
Earth, and inclofes every Creature thereon, as it were
with a tight Bandage: An Expedient abfolutely necef-
fary to preferve the Texture of our Bodies, and indeed
of every Animal. Urged by this, the Rivers circulate
with a never-failing Current, along the Veins of the
Eanth. Impelled by the fame myflerious Force, the
nutritious Juices are detached from the Soil and afcend-
ing the trunks of Trees find their way thro’ millions of
the fineft Meanders, in order to convey vegetative Life
. Qs - nto
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into the fmalleft Branches. This confines the Ocean
within its Bounds. Tho’ the Waves thereof roar and -
fwell, yet checked by this Curb, they are unable to pafs,
even the flighteft Barrier of Sand. To this the Mountains
owe that unfhaken Firmuefs, which lavghs at the fheck
of careering Winds. By virtue of this invifible Mecha-
rifm, without any Infirument of human Device, thou-"
fands of Tons of Water are raifed every moment into
the Regions of the Firmament. By this they continue
fufpended in the Air, withoutany Ciitern to contain thems
By the fame varioufly-aéting Power, they in due time
diop down again, in gentle Falls of Deaw, or are preci-
pitated in copious Showers of Rain.” They flide down in
ficecy flights of Smeaw,” or dart in clattering Showers of
Fail. This occafions the ftrong Cobefion of jolid
Ecdies, withovt which our large Machines wou'd be ut-
~terly ufelefs, and the nicer Utenfils of Life- elude our
Expe&ations of Service. In fhort this is the Ballaf
which compofes the Equilibrium, and conftitutes the .
Stability of things : This the great Chain, which forms
the Connexion of univérfal Nature, and the mighty Ex-
* gine, which in good meafure accompl.thes almoft all her
Operations, What complicated Efie@ts from a fingle
Caufe! What Profufion amidft Frogaliry ! .
How extremely plaafible is all this! And what pity,
that it is orly plaugble ! Bat itis rcally no more: Itls
not capable of any fubftantial Psoof : I mean, with re-
gard to the Motion of the Heavenly Bodies, and the
‘Caufes of that Motion.  1do not krow that any one has
yet given a rational Anfwer to Dr. Reger’s Obfervations -
on that Head. ¢ The Aftion of thefe Two Powers,
( Grawitation and Projeition) is inadequate to fuch a Mo-
tion: Becaufe in order to produceit, the gravitating
Force muft exaély ballance the Proje&ile: But were
this done, one would deftroy the other. This will appear
- plain, if we confider the Nature of thefe two Forces.
Gravitation, by which the Earth attratts all Bodies, is
at all times uniformly exerted in right lines, from the
Earth to the Body attralted, and aéts equally on all
Bodies according to their Denfities. It is. perpetual,
fubjet to no decay, needing no Reparation. But Pro-
: Jjektion
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je&tion is a Motion giver to a Bady, contrary to its
Nature. When given, it weould always continuc in a
ftrait Line, if nothing hindered it; but cannot re-
move any Obftruétion, without lofing Part of its own
force. Now the Obitru@ion given bv Attrattion muit
have the fame Effect, as Obftruction given by Air or
ZAcher. Itmuft continually leflen any projeétile Force,
till that Force is totally deftroyed. . :

AMorTar elevated forty-five degrees eje&ts 2 Bomb
at firft in or near a.right line, while the projedile
Force is valtly fuperior to the attraétive: Afterwards
in a Curve: Foi the moment the two forces are in -
quilibrio, in a fegment of a Circle; then in a Curve
lefs and lefs bent, till it falls in a right line (o the
Center of Gravitation. . ,

ThHis is the Natuse of all Projectiles : Nor can any
Projedile thrown in any Dire&tion, by any force of
Attraltion, produce a circular Motion : Much lefs an
Elliptical one, fuch as that of the Earth. Befides,
what Phyfical Reafon can be afligned, why the Earth
being nearer. the Sun in Winter, the gravitating force
does not increafe ; and why the Projedtile docs not in-
creafe in Summer, when itis farther from the Sun, to
the entire Deftrution of one or the other.

A THIRD Motion alfo is fuppofed to be primarily
impinged on the Earth, namely round its own Axis.
But nothiog can be more plain, than that a Body fo
firong'y attra&ted by the Sun, as to keep it from fiy-

.

ing off in a Tangent, muft have its circular Motion -

prefently ftopt: As the Side next the Sun muft be ae-
traCted molt, the Attraflion of all the Planets co-ope-
rating thereto.

To make this Plain,‘l hung a Loadftone to a fmall
firing, and gave it as many turns as would continue
its revolving Motion ten Misnutes and an half, when
no Iron was near. Bat on bringing a piece of Iron
near, it ftopped. The Iron bcinﬁv removed,. it recom-
menced its circular Motion, which lafted for a Mi-
nute more. Hence it is evident, that did not fome
Force continually a& upon the Earth, to keep up its

. . Motions,,
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Motions, the attra&tive Power of the Sun, would foom
ftop, at leaft the diurnal one.

Tue Frition likewife of the Ether muft be confi-
derable. Elfe why might not the Earth revolve in
twenty four Minutes as well as 24 Hours ? Indeed this
feems to be one great Ufe of the Ether, to prevent
the too rapid Motions of the Planets. Ard as the
Earth floats in the Air, fo does the Sun in the Ether,
his proper Atmofphere, which extends to the utmoft.
limits of his Syftem, and is the Mediem, the Funiculi
or Hami, by which he attra&s all the Planets and
Conets, and prevents their flying out of the Syftem.

Nerruer will Gravizaion at all acccunt for the
Motion of Comets. ‘That in 1680 defcending from
an immenfe Height perpendicularly toward the Sun,
sofe from him again with equal Velocity. Now as
jts Accefs to, and Recefs from the Sun, were
made in ftrait lines, while they were making, the
Projetile force muft ceafe. B to flop any Projeétile,
is to deftroy its Motion. How came it then to be fo
firongly exerted in the Perihelion ? Was there a con-
tinued Miracle, a freth Proje&ion given ? Or did it
rebound ? What, from the yielding Ether ?

Acain. ‘This Comet, during half its Circuit
round the Sun, was diftant from it but one third of
the Moon’s diftance from the Earth. 'The Attra&ive
Force therefore was then vaflly increafed; and the
projedtile being deftroyed, it muft have impinged on
the Sun long ago, had there beem no other Force
to prevent it. It is clear then upon the whole,
that the Motions of the Hcavenly Bodies, cannot be
accounted for, by Attra&tion and Projeion.

How then can they be accounted for? Poflibly thus,
The Earth being an oblate Spheroid, objected to the
Sun in an obliquity of 66 Degrees, 30 Minutes, (the
fame which given to the Sails of a Windmill, occafi-
ons its moft forcible Converfion) the San’s Rays ftrik-
ing againft the obiique Hemifphere, - as.-the Wind
againit the Sails of a Windmill, keep it off, and at
the fame time, make it turn on its own Axis. The

. Ether being a refifting Medium, and the Atmofphere
. (like
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(like the Oarsof a Boat) firiking therein, urgesit inte:
a progreflive Motion. Meantime its own Gravity

v x.nclines it to the Sun’s Center, and of courft keeps 1t
in equilibrio, with the repelling Rays. - :

It is fuppofed likewife, that the Plane of the Eartl’s -
Orbit, is in Winter in or near the Sun’s Axis, whence
the Rays are not fo forcibly emitted ; for which caufe
the Earth muft then come nearer, the repelling force
being weaker. But in Summer being objected to the
more forcibly repelling Rays, it muft be driven to a
farther diftance ; whence its Annual Orbit muft be-
come Elliptical. .

"THE Earth’s Diameter being known, determinesits
Diftance from the Sun. For as the Diameter is 7967.8,
the Periphery 25031, which multiplied by the num-
ber of its Revolutions 365.25 gives for its Orsbit

»142,672: And as it moves thro’ this Orbit merely

y the impulfe of the folar Rays, and as the Gravi-
tating Force muft neceffarily be equal to that ‘impel-
ling force : So while it rolls onward one mile, it is
attracted another. Confequently the preceding Orbit
‘being doubled, by the gravitating Force, makes in
all 13,285,144. The Semi-diameter of this is’ the
Diitance of the Earth from the Sun: Which therefore
is neither more nor lefs than 2.910,164 miles.

In the fame manner we find the diitance of Venus
from the Sun to be 1,790 684 miles: That of
Mars, f5,473,690: That of Jupiter 34,520,4323
that of Saturn 85,72;,;20, and that of Mercury
700,758, B -

"AND as thefeDiftances are far lefs than thofe affign-
ed by the modern Afironomers; fo is the Magnitude
of the Heavenly Bodies proportionably lefs than they
fuppofe. For inftance : The Diameter of the Sun,
commonly fuppofed to be 822,148 miles, isaccord-"
ing to this manner of calculating, 23,373 and no
more. And that this is nearly the true Diameter, and
thefe the true Diftances, appears from Experiments.
on the ‘Tranfits of the Planets over the Sun. . :

Tue.Comets Dr. Rogers thinks are chiefly defigned
to repair the Quantities of Light continually tmit&_

ted
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ted by the Sun, and which are fcattered and difperfed
over the whole Syftem. Theirfweeping Tails which
extend fo many thoufand miles, feem adapted to fuch
apurpofe. And as many of thofe Particles of Light,
are driven to a vaft diftance, it is neceffary they fhould
go to the utmoft Limits of the Syftem, to make fuch
a Colle&ion. ‘

Surrose a Body fit for this, detached from the
meighbourhood of the Sun, it fhould be light, porous
and fpongy. And fucha Body would be propelled by
the violence of the Rays, with great velocity to a
great diftance. The farther it goes, the fewer Rays

- ftrike upon it, and their force likewife is diminitheds

The Comet then flowly fweeps his Tail over the wide
Expanfe, beyond the Orb of Saturn. There its Tells
are filled with the Matter it was fent to collet ; but
becoming heavier, the other Scale begins to prepon-
derate, and he flowly returns toward. his Center. His
Colle&ion increafes as he defcend:, which adds to
his Weight and Swiftnefs, and he comes down, if very
heavy, almoft in a ftrait line, if lefs fo, in a larger
Curve, ’till he is near theSun, where having emptied
himfelf, and being evenly ballanced with the repelling
Rays, he moves round in the fegment of a Circle, ’till
being continually lighter, he is no longer a Ballance
for the repelling Rays, and fo is driven forward there-
by, and runs the fame Circle as before.
" WHAT a vinlent Blow #s here piven to the whole
Fabiic of Modern Afironomy ! Anf how can any rea-
fonable Man fubfcribe thereio, till this Difliculty is re-
moved ? .

9. There is no need to fpeak particularly of thofe
other Qualities, Hardnefs, Scfine/s ; Firmnefs, Fluidity:
Brittlenefi, Toughnejs ; Roughneji, Smoothnefs 3 Denfity,
Rarity : Rigidity, Flexibiity, Compreffibility, Elaflicity.
What each of thefe is, we Ezow well, without any ela-
borate Definition. And in general we know, that they
sll arife, from the vatious Figure, Situation and Texture
of the Particles whereof Bodies confift. Bat farther than
this we know got.  What particular Shape, Texture or

Situation,
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Situation, is requifite in eachcafe, is a matter of mere
Conjetare.

10. THose of which we are not able to give any ra-
tional account, have often been termed Occult Qualities.
Among thefe is ufually ranked that Sympazhy, which is
obferved in things diltant from each other. ~So Onions
in the Granary fprout, while others fprout in the Garden, '
So nothing is more common, than that if you throw a
Mulberry or Strawberry at a Woman with Child, the
Child has the mark of one or the other, on the fame:
Part which was ftruck with it. And thefe Marks grow.
green, yellow and red every Year, jufl as thofe Fruits.

0 in the Garden. And when the Seafon of them is paft,.
thefe fubfide and vanith away. So Women ftartled by,
a fudden Sight of the Moon, have itamped the Figure of:
the Moon on their Children. And this Figure increafed
or decreafed juft as the Moon did. Oppofite to this.
ds that amazing Antipathy, which fome things appear to
have naturally for each other. Inftances of which are
found, not only in Men, but in Animals, if not in
Plants alfo. ' .

Brsrore we attempt to account for any of thefe
things, we fhould take care to be well affured of the .
Fa&. For many of them are generally believed and.
vehemently afferted, which yet pever had any being.
Hence others run into the oppofite Extreme, round
denying whatever they cannot account for. The mid-
dle Way is beft. Firft, be {ure of the Fa&. Then,
try if it can be accounted for on allowed Principles.
And if it can, the Qualities in queftion, are ta be term-
ed Occult no longer. But there will ftill remain ma-
ny Secrets in Nature, which we are in no wife able to
account for. Indeed, to penetrate the inmoft Recefles
of Nature, is above the condition of Humanity., We
muft therefore neceflarily allow, that there are in this
Senfe many occult Qualities: Nay, we are furround-
ed with them on every fide: Infomuch that .there is
fcarce any thing in the Univerfe, that has not fome
Qualities, which the wifeft man on Earth-is not able
to account for.

11, T'uave
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“¥1. Y uave now finithed what I propofed. 1
have given as fhort and plain an account asI could,
of all that is certain in Natural Philofophy : In order
to dire& the whole to its proper End, I have now
only to add a few Refle&ions. -

Ir we caft our-eyes up to the Firmament, let us _

g

ferioufly atk ourfelves, What Power built over our

-Heads that vaft and magnificent Arch, and fread out

the beavens like a cartain? Who garnifhed thefe Hea-
wens with fuch a’ variety of refplendent Objeéts, all
floating in the liquid Etner, all regular in their Mo-
tions ? Who painted the Clouds with fuch Varietj of

Colours, and in fuch diverfity of Shades and Figures,

as it is wmot in the power of the fineft Pencil on earth
to emalate ? Who formed the Sun of fuch  a determi-
nate Sige, ‘and placed it at fuch a convenient Diftance,
as not to fcorch or annoy, but cherith all things with
his genial Heat? For a fucceffion of Ages he never
failed to rife at his appointed Time, or to fend out
the Dawn, as his Fore-runper, to proclaim his Ap-
proach. * By whofe &ilful Hand is it direted, in its
diurnal and annual Courfe, to give us the grateful
Viciflitude of Night and Day, and the regular Suc- .
ceflion of the Seafons ? That it fhould always preceed
in the fame Path,-and never once ftep afide ; that it

-fhould go on, in a Space where there is nothing to

obftrué, but turn at a determinate Point: That the
Moon fhould fupply the Abfence of the Sun, and re-
move the Horror of the Night ; that it fhould regu-
late the Flux™ and Reflux of the Sea, thereby preferv-
ing the Waters from PutrefaGtion, and at the fame
time accommodating Mankind, with fo marifold
Conveniences: That all the innumerable Hofts of
Heaven, fhould perform their Revolutions, with fuch
Exaftnefs, as never once to fail, in a Courfe of fix
Thoufand Years, but conflantly to come about in the
fame Round, to the hundredth Part of a Minute :
This is fuch an inconteftable Proof of a Divine Archi-
tect, and of the Care and Wifdom wherewith he go-
verns the Univerfe, as made the Roman Philofopher
conclude, ‘ Whoever imagines, that the wonderful
‘ Order

’
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Order and incredible Conftancy of the heavenly Bo-
dies, and their Motions whereon the Welfare and Pre-
"fervation of things depend, are not governed by an
intelligent Being, is himfelf deftitute of Underftand-
ing. For fhall we, when we fee an artfully-contrived
Engine, fuppofe a Dial or Sphere, immediately ac-
knowledge, that it is the Refult of Reafon and Un-
derflanding : And yet when we behold the Heavens,
fo admirably contrived, moved with fuch incredible
Velocity, and finithing their anniverfary Revolutions,
with fuch unerring Conftancy, make any doubt of
their being the Work not only of Reafon, but of an

excellent, a Divine Reafon ?”’ :
Bur if from that very imperfe& Knowledge of A-
fironomy which bis Time afforded, even the Heathen
could be fo confident, that the Heavenly Bodies were
framed and moved by a wife and underftanding Mind :
What would he have faid, had he been acquainted
with our Modern Difcoveries? Had he known the im--
menfe Greatnefs of that Part of the World, which
falls under our Obfervation ! The exquifite Regula-
tion of the Motions of the Planets, without any De-
viation or Confufion ; the inexpreflible Nicety of
Adjuftment, in the velocity of the Earth’s annual Mo-
tion ; the wonderful Proportion of its diurnal Motion,
about its own Axis; the Denfities of the Planets, ex-
altly proportioned to their Diftances from the Sun ;
the admirable Order of the feveral Satellits, which
move round their refpeétive Planets; the Motion of
the Comets, equally regular and periodical with that
of the other Planetary Bodies ; and laftly, the Prefer-
vation of the feveral Planets and Comets, from falling
upon or interferin§ with each other ¢ Certainly
could Argument avail, Atheifm would now be utterly
afhamed to fhew its Head, and forced to acknow-
Jedge, That it was an eternal and Almighty Being, it
was Gop alone, who gave to each of the celeftial Bo-
dies, its proper Magnitude and Meafure of Heat, its
Duenefs of Diftance, and Regularity of Motion : Or,
in the Language of the Prophet, who cfablifbed the
. Vor. II. - R _ world



awerld by bis wifdom, and firetched out the beavens by bis
wnderfanding. :

I¥ from the Firmament we defcend to the Orb oa
which we dwell, what a glorious Proof have we of
the Divine Wifdom, in this intermediate Expanfion of
the Air, which is fo wonderfully contsived, to anf
wer fo many important Ends at once. It receives and
fupports Clouds, to water the Earth: It affords us
Winds, for Health, for Pleafure, for a thoufand Con-

" veniences : By its Spring it minifters to the Refpira-
tion of Animals, by its Motion, to the Conveyance
of Sounds, and by its Tranfparency, to the tranf-
miflion of Light, from one End of Heaven to the
other. Whofe Power made {o thin and flaid an Ele-
ment, a fafe Repofitory for Thunder and Lightaing ?
By whofe Command and out of whofe Treafuries, are
thefe dreadful yet ufeful Meteors fent forth, to purify
the Air which would otherwiie fagnate, and-confume’
the Vapours which would otherwife breed varioas-
Difeafes? By what f&kilful Hand are thofe immenfe
Quantities of Water, which are consinually drawm
from the Sea, by a natural Diftillation made frefh,
fent forth upon the wings of the Wind into the moft-
diftant Countries, and diftributed in Shewers over:
the face of the Earth?

Whose Power and Wifdom was it that hanged the
Earth upon nothing, and gave it a fpherical Figure,
the moft commodious which could be devifed, beth
for the Confiftency of its Parts and the Velocity of its
Moxion ? Who was it that weighed the Mountains in
Jeales, and the bills in a ballance, and difpofed them in
their moff proper Places, both for Fruitfulnefs and
Health ? Who diverfified the Climates of the Earth,
into fuch an agreeable Variety, thatremote as they are
f.om each other, each bas its proper Seafons, Day and
Night, Winter and Summer ? ‘Who was it that cloath-
el the Face of it with Plants and Flowers, fo exqui-
fitely adorned with various and inimitable Beauties ?
That placed the Plant in the Seed, in fuch elegant
Complications, as afford at once both a pleafing and
an aftonithing Speacle ? That painted and petfumehd

) the
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Plowers, that gave them the fweet odours, which
they diffufe thro’ the Air for our Delight, and with
ene and the fame Water, dyed them 1nto different
Colouts, furpaffing the Imitation, nay and the Com-+
prelhenﬁon of Mankind # For can the wifeft of Men
well, : ’

.‘The bluthing Poppy with a crimfor Hue,
¥et leave the Lilly pale, and tinge theViolet blue "

“Wro replenithed the Earth, the Water, the Air with
fuch an infinite Variety of living Crestures, and fo form-
ed, that of the innumerable Particulars wherein each
Creature differs from all others, every one is found up-~
on examination to have its fiogular Beauty and peculiar
Ufe. Some walk, fome creep, fome fly, fome fwim.
Bat every one hasall its Members and its various Organs
accurately fitred for its peculiar Motions. In fhort, th,
Btatelinels of the Horfe and the Feathers of the Swans
the Largenefs of the Elephant and the Smallnefs of the
Mite, are to a confiderate Mind equal Demonfisatione
of an infinite Wifdom and Power. Nay, rather the
fmaller the Creatore is, the more amazing is the. Work-
manthip. When in the Mite, for inftance, we fee an
Head, a Body, Legs and Feet, all as well proportioned:
as thofe of an Elephant, and confider with all, that in
every Part of this living Atom, there are Mufcles,
Nerves, Veins, Arteries and Blood, every Particle of
which Blood is compofed of various other Particless
When we confider all this, can we help being loft in
Wonder and Aftonithment ? Can we refrain from cry-
ing out, on this account alfo, O rthe depth of the. rickes
both of the avifdom, and knowledge of GOD! How us-

archable are bis aworks and bis awaps of Creation and

rovidence paft finding ot !

Narturae [oftin@ is_another thing in Animals; no
lefs wonderful than their Frame: And 1s indeed nothing
elfe-than the Direftion of an all-wife and all-powerful
Mind.. What clfe tcachei Birds to build their Neits,

z hard

¢ Why does one Climate and one Soil endue }
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hard or foft, according to the Conflitation of their
young i What elfe es them keep fo conftantly ia
their Neft, during he time of Incubation, as if they
knew the Efficacy of their own Warmth, and its Apt-
nefs for Animation ? What elfe caufes the Salmon every
year, to come up a River, perhaps hundreds of miles,
to caft its Spawn, and fecure it in Banks of Sand, till
the Young ones are excluded 2 To go no farther, Can
we behold the Spiders Net, the Silkworms Web, the
Bges Cells, or the Ants Granaries, without being forced
to acknowledge the infinite Wifdom, which dire@s theie
wnerring Steps, and has made them fit to be an Emblem
of Art, Indoftry and Frugality to Mankind ?

Ir from the Earth and the Creatures that live upon it,
we caft our Eyes upon the Water, we foon perceive that
had it been more or lefs rarified, it had not been fo
proper for the Ufe of Man. And who gave it thae
Joft Configuration of Parts and exa& Degree of Motion,
which makes it fo fluent, and yet fo {trong, as to carry
and walt away the moft enormous Burdens ? Who .
has infiru€led the Rivers to run in fo many winding
‘Streams, thro’ vaft Tra&s of Land, in order to water
them the moré plentifully ? Then to difembogue them-
felves into the Ocean, fo making it the common Ceiiter
of Cmmerce: And theuce to retarn thro’ the Earth or
Air to their Foantain-heads in one perpetual Circolation 2
Who replenithed thefe Rivers with Fith of all kinds,
which glide thro’ the limpid Streams, and run heedlefly
iato the Fifhers Net, for the Entertainment of Mea.
The great and wide Sea is a very awful and ftupendous
Work of Gop. Whofe Hand makes it ebb and flow
with fuch Exa&nefe? A little more or lefs Motion, in
the fluid Mafs, would diforder all Nature, and a fmall
Increafe of a Tide, might roin whole Kingdoms. Who
then was fo wife as to take exact meafures of thofe im-
menfe Bodies, and who fo ftrong as to rule at pleafure
the Rage of that furious Element ! He awbo bath placed
the Jand for the bound of thefe, by a perpetual decree
that it cannot pafs. So that tho’ the wvawves thereof tofs them-
Selves, they cannot prevail ; th' 1hey roar, they cannot pafs

over it.

Ir
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Ir from the World itfelf we turn our eyes more par-
ticularly on Man, whom it hath. pleafed. the Lord of all
to appoint for its principal Inhabitant, no Underftanding
farely can be foiow, no Heart fo ftupid and infenfible,
as not plainly to fee, tirat nothing ‘but infisite ‘Wifdom,

" could info wonderful a manner have fathioned his Body,
and breathed into it a reafonable Sou), whereby he reach-
oth us more than the beafls of the field, and maketh us wifer

than the fowls of beaven. : ) ‘

" SHouLD any of us fee 'a Lump of Clay rife imme-
-diately from the ground, into the compleat Figure of a
.Man, full of Beauty and Symmetry, and endowed wirh
all the Powers and Faculties, which we perceive in our-
felves, yea, and that in a more emineat degree of Per-

-fe@tion, than any of the prefent Children of Men : Should
we prefently after obferve him perform all the Offices of -

- Life, Senfe and Reafon; move as-gracefully, talk as

. cloquently, reafon as jutly, and difcharge every Branch
of Duty, with as much Accuracy as the moft accomplith-

. ed-man breathing, how great muft be our Aftonithment!
Now this was the very cafe in that moment when Gop
sreated Man upon the Eartn., ) )

BuT to imprefs this in a more lively manner upan the

.mind, let us fuppofe the Figure above-mentioned, rifes
by degrees, and is finithed part by part, in fome fuccef
_fion of ime. Whea the whole is completed, the Veins
aad Acteries bored, the Sinews and Tendons laid, the
Joints ficted, the Biood and Juices lodged in the Veffels
prepared for them, Gop infufes into it a vital Principle.
The Image moves, it walks, it {pcaks. Were we to
fee- all this tranfa&ed before our eyes, we could not hut
be aftonithed ! A Confideration of this made Dawidbreak
out into that rapturous Acknowledgment, I avill give
thee thanks, for 1 am fearfully and awonderfilly madz!
Mar-velloxs are thy avorks and that my jpul knoweth right
avell,  Thine eyes did fee my Jubfiance yet being imperfe:t,
and in thy book were all my members written. ‘

“Tuus which way foever we tura our ey=s, whether

we Jook upward or downwa d, withoutus, or withia as,
vpon-the animate- or inanim ¢ Parts of the Creu:in,
R; we
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we find abundant Reafon to fay, O Lord, bow manifold
are thy aworks ! In avifdom baf? thou made them all.

LeT us obferve a litde farther the terraqueous Globe.
How admirably are all things thereon chained together,
that they all aim at the ultimate End, which. Gop pro-

" pofed in all his Works! And how vaft a number of in-
termediate Ends, are fubfervient to this! To perpetuate
the eftablifhed Courfe of Nature, in a continued Series,.

- the Divine Wifdom has thought fit, that all living Crea-
tures fhould conftantly be employed in producing Indi- -
viduals; that ail natural tiings fhould lend an_helping
kand, toward preferving every: Species, and laftly, that
the Deftru&tion of one thing fhould always conduce to-
the Prodution of another.. :

T's1s Globe contains what are ealled the thtee King-
doms of Nature, the Foffl, Pegetable, and Animal.
Fhe Fofli! conftitates the Cruft oﬂhe Earth, lying be-
-neath the vifible Surface. The Vegetable, adorns the
face of the Globe, and draws much of its.Nourithment
from the Foffil Kingdom. The Anima) is almoft whol- i
Iy fuftained by the vegetable Kingdom.  If we

‘ J;cper into the Earth, the rule which generally. obtains
with regard to the Strata thereof is this. The upper
Parts confift of Rag-ftone, the next of Slate, the Third
of Marble filled - with Petrifalions,. the Fourth of Slate-
again, and laftly, the loweft which we are able to dif-
eover, of Free ftone.. N

THat the Sea once overfpread a far greater Part of
"the Earth than it does at prefent, we learn not only from:
Geographers, but from its yearly Decreafe, obfervable,
in many Places : Partly occafioned by the vaft Quanti-.
ties of Shells and all kinds of Rubbith, which the Tides
" eontinually leave on the Shores. Hence moft Shores are
ufually full of Wreck, of dead, teftaccous Animals,. of
Stone:, Dirt or Sand of various kinds, and- heaps of
other things. Rivers likgwife, efpecially thofe which
have a rapid Stream, wear away whatever they touch,
particularly. foft aud friable Earth, which they. carry and
depofit on diflant, winding Shores:. Whence it.is certain
the Sea continually fubdes, and the Land gains no
finall lncreafe. - WaTER

1
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Wares retained in low grounds occafions Marfhes.
But what a wonderful Provifion has Nature made, that-
many of thefe, even without the Help of Man, fhall
again become firm Ground ? More ‘and more mofly
‘lg:mps .are feen therein. Some of thefe are brought:
down by the water, from the higher grounds adjoining,
and others are produced by patrefying Plants. "Fhus

.-the Marfh is dried up, and new Meadows.arife. - And
this is done in a fhorter time, wherever the Sphaguurmr,
a kind of Mofs, bas laid the foundation. For this in
procefs of time, changes into a poreus kind of Mold,
till almoft all the Marfh is filled with it.  After this the
Ruth begins to firike robt, and together with the Cotton-
grafles, conftitutes a Turf, wherein the roots get conti--
nually higher, and thus lay a. firm foundation for other:

" - Plants, till the whole Marth is covered with Herbs and:

Grafs, and become a pleafant and- froitful Meadow.

I suarL add unly one Refletion more,. with regard:
to the Scale of Beings. As the Microfcope difco-
vers almoft every drop of Water, every. blade of Graft,”
every Leaf, Flower and Grain of Earth, to.be fiwarmin
with Inhabitants: A thinking Mind is naturally led. 1o
" . confider that Partof the Scale of Beiags, which defcends
lower and lower,. from himfelf, to the loweft of all Sen-
fitive Creatares. Among thefe fome are fo little above-
dead matier,. that it is hard to determine whether they.
live orno.  Others that are lified one ftep higher, have
no Senfe befide Feeling and Tafte. Some again have
the additional one of Hearing: Others of Smell, and
others of Sight.. .

It is wonderful,. to obferve; by what a gradual Pro-
grefiion the World of Life advances, thro’ an immenfe-
variety of Species, before a Creature is found, that-is
complete in all its Senfes. And among thefe, there are-
fo many different Degrees of Perfection in the Senfes,.
which one Animal enjoys above another, that tho’ each
Senfe in different Animals, comes ugder the fame cos-
mon Denomination, yet it feems almoft of a different
Natare. If afier this, we attentively confider, the In-
ward Endowments of. Animals, their Cunnisg and Sa-

gacity,



gacity, and what we ufually comprehend ander the Ge-
neral Name of Jaflin?, we find them rifing one above-
another, in the fame imperceptible menuer, and receir-
ing bigher and higher Improvements, according to the
Species in which they are implanted.

Tae whole Progrefs of Natuse is fo gradaal, that the
entire Chafm from & Plant to Man,.is filled up with di-
vers kinds of Creatures, rifing one above another, by
fo gentle an afcent, that the tranfitioas from one Species
to another are almoft infenfible. And the intermediase
Space is fo well hufbanded, that there is fcarce a degree
of PerfeQion which does @ot appear in fome. Now
fince the Scale of Being advances by fuch regular fieps
as high as Man, is it not probable, that it ftill proceeds
gradually upwards, thro’ Beings of a fuperior Natre ¢
As there is an infinitely greater Space between the Su-
pieme Being and Man, than between Man and the low-
eft Infet.

Tuis thought is thus erlarged upon by Mr. Locke.
« That there thould be more Species of intelligent Crea-
tures above us, than there are of fenfible and material
below us, is probabie from hence, that in all the vifi-
ble and corporeal world, we fee no Chafm, no Gaps.
All quite down from Man, the Defcent is by cafy fieps :
There is a continued Series of things, that in each re-
movediffer the leaft that caa be conceived from each other..
Fhere are Fifhes that have Wings, and are not ftran
to the aisy Regrons.  And there are Birds which are {a-
habitaats of the Waters, whofe Blood is as cold as that
of Fithes. There are Animals fo near a-kin both to
Birds and Bealis, that they are in the middle between:
both. Amphibious Animals link the terreftrial and
aquatic together. Seals live either at land or in the
Sea: Porpefles have the warm Blood and Entrails of an-
Hog. There are Brutes that feem to have. as much
Knowledg;:nd R:;lfon. ;s ‘ﬁ;me d‘:a: are called Men.
Again: The Animal and Vegetable Kingdom are o
dgfely joiaed, that between the loweft of the'one, and
the highe® of the other, there s fcarce any perceptibie
Difference.  And if we go on, till we come to.the low-
oft and moft inosgniuf Parts of Matter,, we fhall fmd

. eveny
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every where, that the feveral Species are linked together, -
and differ in almoft infenfible ];eegc‘rees.

Now when we confider, on the other hand, the in-
finite Power and Wifdom of the Creator, does it not a
gar highly fuitable, tothe magnificent Harmony of the

niverfe, and the infinite Goodnefs of the Archite&,
that the Species of Creatures fhould alfo by gentle de%rees
afcend upwards from us, (as they gradually defcend from -
us downwards) toward his infinite Perfettion? And if
fo, is it not probable, there are far more Species of Crea-
tures above than beneath us? Since we are infinitely
more remote from the All-perfe&t Creator, than from
the loweft of all the Works of his hands ?

BurT here our Thoughts are loft. We may conjec-
ture a little; but we #4nmaw nothing. However it -is
enough, that we dnow the only true GOD and JFefus Chrift

’

. wubom be barh Jent.
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EN RN
APPENDIX.

AS I have contra&ted the latter Part of the preced-
i ing Treatife into a fmaller Compafs than I at
firft defign’d, I purpofe here to iolarge a little on fome
rticaulars, which were before but flightly mentioned.
One of thefe is the Human Underffanding, which was
juft mentioned in the 4th chapter of the Firft Part,
‘On this important Head 1 now intend to fpeak parti-
cularly : Chiefly on the plan of the pious and
learned Dr. Brown, late Bithop of Cork in Ireland.
Fr is needful, firt, to trace out the Bounds and
Extent of Human Underftanding, Thefe Bounds be-
ing fixt, we are next to confider, how the Mind di-
lites itfelf beyond them ; how it fupplies the Want of
dire& 1deas, by raifing up Secondary Images in itfelf :
Infomuch that things otherwife impcrceptible, grow
familiar and eafy, and we meditate and difcourfe even -
on thofe Beings, whereof we have not the leaft direct

Perception. ,
CHAP.
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Of the ldeas of Senfation.

UR Senfes are the only Sousce of thofe Ideas,
upon which all our Knowledge is founded.
Without Ideas of fome fort or other we could have no
Knowledge, and without our Senfes we could have no
Ideas. But thefe being once tranfmitted to the Me-
mory, the Soul which till then was flill and unadtive,
being fupplied with materials to work upon, then be-
gins to exert her Operations.

BerorE we fpeak of the Properties of Ideas of Sen-
fation, it is proper to obferve three things: 1. That
it is not neceflary to decide, Whether Senfitive Per-
ception be performed, by an Impreflion of the Obje&t,
upon the Senfe, or by an Operation of the Senfe upon
the Obje&. It is certain, that eitherWay all fenfitive

- Perception neceflarily requires thePrefence of theObje&,
‘and an immediate AQion, either of the Organ upon
this, or of this upon the Organ: Confequent upon

. which is a fort of Reprefentation of the Object to
the mind. This is the Cafe of all External Objeéts,
which have left any Reﬁrefenmion of themfeves with us
by our Senfes :Which eprefentationbeing tranfmitted
'I;y the Senfes to the Memory, is properly termed an

dea.

Ir any one atks, what an Idéa is; let him look
upon a Tree, and then immediately fhutting his Eyes,
try if he retains any Refemblance of what he faw, and

- that is an Tdea. ‘Thus it is that all the Variety of the
vifible Creation, is let in upon our Mind thro’ the
Senfes,



204§

Senfes, as all the Parts of a delightful and fpacious
Landfkip, are contrated and conveyed into a dark
Chamber, thro’ an artificial Eye in the Wall, and fo
become confpicuous and diftinguithed in miniature.

Nor, 2. 1s it material, Whether the 1deas of Sen-
fible Obje@s are true Imagés of their Real Natures;
or whether the Objects be only the Occafions of-pro-
ducing thofe Ideas, by virtue of an arbitrary Law of
Gob, That fuch a Thought in the Soul fhall follow
fuch a Motion in the Body. For whatever Impreflion
fenfible Obje&s occafion in us, .this we call their Idea;
it being the only Perception of them we are capable
of, and the only Way we now have of knowing them.
And fuch a Way it is, as anfwers all the Ends of
Knowledge in this Life, and lays a Ground-work fuf-
ficient for all that Knowledge, which is neceffary in
order to another. '

Tue Third thing proper to be mentioned is, that,
to prevent confufion, the word Idea is in all that fol-
!ows, confined to the Images we have of fenfible Ob-
Je&ts, and the various Alterations of them by the
Underftanding. And taking the word in this Senfe,
the Mind has no Idea of her own Operations. For
thefe are originally within us themfelves, and fo are
known by inward Confcioufnefs: Not as Outward
things are, by any. $imilitude of them, conveyed thro’
the Senfes to, the Memory.

Sgecr IL -
Of the Ldea of Spivits.

WHEN we obferve fuch Effets among Material
things, as we know' cannot proceed from any
inherent Power in them, we neceffarily infer, There
are fome other Beings not material, which have the
power of produciog thofe Effe@ts : Tho? as thefs Be-

Vour. II. -8 ings
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ipgs ate imperceptible to our Senfes, we have no Idea
of them, ,

It has been faid indeed, That we have as clear an
Idea of §¢#ris as we have of Body: Aund to prove this,
itis faid farther, that we conceive Tbinting, as clearly
as we do Extenfion; But what if we did 2 A pure Spi-
rit, if we {peak firitly, does notsbinkat all. Think-
ing is the Property of an imbedied Spirit, as requiring
the cancurrence of material Organs, and being acs
cordingly ever performed to more or lefs Advantage,
as thefe are better or worfe difpofed. They are foon
relaxed by the labour of Thought and Attention, and
muft be conflantly wound up anew by Reft or Sleep.
A Diftemper puts the whole Machine out of frame,
and torns our fober thinking into Madnefs. And if
the Veflels of the Brain are intirely obftrufted, as in
an Apoplexy, we think not at all. How then can
we imagine, that a pure Spirit zhinks 7 It kwows in-

eed ; but we cannot tell how: To be fure, not by
playing upon a Setof material Springs, exquifitely
wr?ug t up into a curious Contexture for that pur«
-pofe.
P It is becaufe we have no Idea of a. Spirit, that we
are naturally led to exprefs it by a Negative: to call
it an immaterial Subftapce, or fomething that is not
Matter: Something that is not amy thing that we
know ; which forces us to conceive and exprefs it in.
this imperfe&t manner. ‘

YeT it has been affirmed farther, That we have as
clear an Idea of Gop himfelf as we have of Man ; and
that we are as ignorant of the Effence of a Man, as
we are of the Effence of Gon. Do we not then know,
That it is effential to Man to be Finite? And have we
not a diftin&t Idea of Finitenefs? But who has any
Idea of Infinity, the effential Attribute of Gop ? Tis

lain, we have not: And therefore we exprefs it
gy a Negative, ¢ Without bound.” o

ProperLy fpeaking we have no Idea of Gob.

We come to our knowledge of his very Exiﬁence,f not.
: rom



( 207 )

from any Idea of him, but from our Reafoning upon
&c Works of the vifible Creation. And bence for

ant of a fimple and dire& Idea, we form an indire&®
and“very complex Notion of him.

THi1s we do in the beft manner we can, by remov.
ing from him all the Imperfetions of the Creatures,
and attributing to him, all their Perfections, efpecially
thofe of our own Minds. Yet in truth even thefe can-
not be fuppofed to be in Gobp, as they are in Us.
And therefore we are faid to afcribe them to Him
only in the Ab?raff: which is faying in other words,
‘That they are of a different Species in the Creator,
from what they are in the Creature. ) ,

AccorRDINGLY, that there are incomprehernfible
Perfe&ions in .Gop, anfwerable to Knowledge and
Power in Man, whereof thefe are only the faint, tho’
true Refemblances, is natural and eafy to conceive.
. But the conceiving his Power as an Ability to change
things infinitely, his Knowledge as only Infinite Thinﬁ-
ing : the multiplying and inlarging our own PerfeQions
_ in number or degree only, to the utmoft ftretch of

our Capacity, and attributing them fo inlarged to
Gop, is no more than raifing up an unwieldy Idol
of our own Imagination, without any Foundation in
nature. ’

THEe Sum is this. We have no Idea of Gob, as
he is in himfelf. For want of one, we frame the beft
Conception we can, by putting together the Perfedti-
ons of the Creatures, particularly thofe we obferve in
ourfelves, to ftand for his Perfe&tions : Not grofly in-
ferring, That Gob is, in effe, fuch an one as our-
felves; but concluding, thatour greateft Excellencies,
are the apteft Reprefentations of ﬁis incomprehenfible
Perfeétions, tho’ thefe infinitely tranfcend the moft ex- -
alted of what are in any created Beings, and are far
above, out of the reach”of all human Imagination.
So true it is, That tho’ it may be jultly affirmed, we
can have no Knowledge avithout ldeas, yet ’tis moft
unjuft and abfurd to inﬁer thence, that we canhave no
Knowledge bgyond them. , :

) S2 Secr.
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Secr: IIL
The Properties of Ideas of Sm/h)im.

INCE then the Ideas of Senfation are the Foundation
and rough Materials, of all even our moft abftra&ted
Knowledge, (out of which every man raifes a Super-
ftruture, according to the different Turn of thofe Or-
ans, that are more immediately fubfervient to the
perations of the Underftanding, and the different
ways in which he employs thofe Operations :) It will
be convenient to fay fomething, concerning the Pro-
perties of thefe Idear.

THEe1r firft Property is, that they are Original. We
receive them from our firft coming into the world, with-
out any immediate concurrence of the Underftanding,
antecedently to any of its Operations. The Soul till thefe
are received is wholly unadive, and cannot fo much as
form one Thought. Thefe Ideas are in refpe& of our
fubfequent Notions, like the firft Particles of Matter
in refpe& of the things compounded of them. “I'hey
run thro’ infinite Changes, as the Mind works upon
them, yet in themfelves remain unchangeable. And
as our compound Notions are made out of thefe,
{o are they all ultimately refolvible into them.

_Ipeasof Senfation are by this Property diftinguifhed,

1. Frowm fuch Ideas as are fuppofed to be Innate
and antecedent to the Impreflion of any outward Ob-
je&t. :
THaT we bave no fuch Ideas fufficiently appears
even from hence, That we have no Occafion for them.
We have no occafion for innate Ideas of fenfible
Objcéts, becaufe there is an obvious Way of ob-
taining them by the Senfes. And to our Kuow-

ledge
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ledge of Spiritual things, as it cannot be accounted
for by innate Ideas, fo it eafily may be ac-
counted . for without them. The Rife and whole Ex-
tent of this Knowledge is eafily accounted for, from
the Ideas we have of Senfible Objeés, tbhe neceflary

Confequence we draw from their Exiftence, to the
Exiftence, of things not fenfible, and from that Man-
ner of conceiving thefe, which we naturally fall into,
by the help and mediation of fuch things, as are
within our prefent Sphere.- . e

2. Frowm fuch [deas as are fuppofed to be acquired
by, and feated in the Underftanding, to be the Ground-
work of our Knowledge of Spiritual things, as others
are of our Knowledge of things Material. Now if
‘there were any fuch Ideas, we mult acquire them one
.of thefe ways: Either ° .

. First By the Prefepce of the Objet itfelf, and its-
immediate lmpreflion on fome Facuity difpofed to re-
ceive and retain the Impreflion. But every ose may
be confcious, that Immortal Obje@s were never fo pre-
fent to any Faculty of his Mind, as to imprint and
_leave vpon it any juft and pcal Similitude or Refem-

blance of themfelves,  Or :
SeconnrLy, Thefe Ideas muft proceed from the im-
mediate Power of Gon. That he can impregna:2 the
- Mind with them is certain. But how is & proved,
T'hat he does 7 1f ever he does, ’tis by an Extraordi-
mary Supernatural A&: Whereas we are now Jpesk:
ing, what our Perceptions are, in the Ordinary Way
of Nature. Or :
. Tairpry, The Mind has a power of raifing up to
itfelf Ideas. of things whereof it can have no attual
View,. of Objeéts which have no Communicatios,
with any of our Faculties. But if it cannot form one
Idea of any Material Obje&, without the aftual Pre-
. denceof it, much lefs can it frameldeas of Immaterial Ob-
jets, without their inuncaiate Prefence. o
Peruars the Power of raifing up to itfelf Ideas,
without the Prelence or Impreflion of any Objed, is
the Privilege of the Divine SMiud, anfwerable to xha;ﬁ_
3 . , ¢



( 210 )

of Creation. But the Power of our Mind in the little
world, is much the fame with that of the whole Man
.n the Greater. Itis as impoffible for it to raife up
to itfelf any new Idea, independent of all Senfation,
as it is for a man to add one Particle to the comnion
Mafs of Matter.

A Second Property of an Idea of Senfation, is, that
it is Simple: By which I mean, that it is an Appear-
ance which cannot be refolved into, more than one of
the fame kind. . :

SimrLE Ideas are gererally confined within too nar-
row a compafs. For not only thofe of Sounds,
Smells, Taftes, Colours and tangible Qualities are
fimple, but the Ideas of all fingle Bodies. All that
ftrikes the Senfe at once, is to be accounted a fimple
Idea. For you cannot divide the Idea you have of any-
one Body, into the Idea of more Bodies than Onex
tho’ it may be fubdivided into the ldeas of the feveral
Parts of that Body. . )

By this Property Ideas of Senfation are diftinguifhed,

1. From the various Alteratiors and Combinations
of them made by the Mind. The Mind cannot indeed
deftroy any of thefe Ideas, any more than it conld
create them. But it alters, inlarges or diminifhes
them : it feparates and traafpofes them; and thus is
furcifhed with a New Set of ldeas from within, as
well as with fimple ones from without. )

2. From thofe .Notions which the Underftandin
forms out of Simple and Complex ldeas, confidere
together with the various Operations of the Under-
ftanding upon them. Such is the Notion we form
of moft Virtues and Vices: Each of which is appre.
hended, by Ideas of Senfation, and the A&ion of the
Mind upon them - put together into one Complex
‘Conception. o

A THirp Property of Ideas of Senfation is, that
they are Dire? and Immediate. Thefe original, fimple
Jdeas neceflarily prefuprofe the Prefence og the Obje&
and its aual Impreflion on the Senfe : whence follows
a dire® and immediate Reprefentation of it, with-
out the intervention of any thing elfe, ‘Thus we

could
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cbuld not have had the Idea of a Tree, if the Eye had,
not actually feen it: Nor of a Trumpet’s Sound, if.
fome of the undulating Air had .not a&ually ftruck.
upon the Ear, ,

By this Property Ideas of Senfation are diftinguithed,

1. From the Ideas we have of thofe Objeéts
of the fame kind, - which we. never a&ually. per-
ceived.. Thus the Idea of a man we have fcen is
pat for 2 man we never faw : Having no way of con-,
ceiving a man that was never prefent, but by fubftitut-.
ing for him the Idea of one that was. oo
- 2. From all Conceptions of things which are purely
Metaphorical. There are two forts of Metaphor,
Human and Divine. ' .

Divine Metaphor is the fubflituting our Ideas
of Senfation, which are dire® and immediate, with
‘the Words belonging to them, for the things of Hea-
ven, of which we have no dire® Idea or immediate
- Conception: As when Gop’s Knowledge is exprefied

by bis Eyes being in every Place, his Power, by a frong
Hand. .

Divine and Human Metaphor agree in this, That
the words figuratively transferred from one thing o
another, do not agree with the things to which
are transferred, in any part of their literal Senfe. So
Hands and Eyes, when applied.to Gon, are notfpoke
in any Part of their literal Signification : As neither ¥s
the word Smiling, when applied to the Verdure of a
Field. : L

THEY differ in this, that in human Metaphor, .the
things for which the figurative Words are fubftituted,
may be as immediately and dire@ly knowp, as the
Ideas placed in their flead. .But in Divine Metaphor
only, the fubftituted Ideas are direct and immediapg.
We have no dire® or immediate Conception of the
things they are fubflituted for. S -

. 3. From all Conceptions of things which are purely

Analogical. Divine Analogy is, the fubflituting
Words that exprefs our ldeas, for heavenly shings
whereof we have no Ideas. Thus far it agrees with
Metaphor: But here lies the eflential Difference.
Metaphorical Words are fpoke of Heavenly things, in
: no



no part of their proper fenfe: Analogical, in fome.
partof it, tho’ not the whole. So the word Hand is
fpoken of Gop metaphorically : for he has no Hand
of any fort whatever. The word Power is fpoken of
bim analogically : for he has fome fort of Power, tho’
of a quite different fort from Ours.

THe true Nature of our prefent Knowledge of Divine
things, is by the Apoftle very aptly defcribed by our
Jeeing in a glafs darkly, or ix a mirror, in an objecure repre-
Sfentation. To fhew the aptitude and fignificancy of
which Expreflions, 1 fhall obferve two things : .
" 1. THaT a Glafs exhibits to us nothing of the Sub-
ftance of the thing reprefented in it. The Similitude
therein having no more of the Eflence of the thing it-
felf than a mere Shadow. Yet we cannot fay but there
is a real Likenefs of the Subftance in the Airy Form.
There is fuch a proportion between them, that the
‘1dea of a Face we never faw but in a Glafs, is a julk
one and may well be fubftituted for the Face. itfelf,
of which it gives fome real Krowledge.

. Taus as to thofe Conceptions which ftand in our
minds to reprefent Spiritual things. Tho’ the things
they ftand for are of quite another fort, and tho’ thefe
Eubﬁitutes are no moré in refpe@ of Them, then a

eeting Appearance in the Glafs, is to the man repre-
feiited by it : Yet there may be fuch a Proportion be-
tween them as to make our Conceptions of Natural
things juft reprefentations of things fupernataral. So
that the Knowledge we have of them is true, ard our
Reafonings upon thein fubftantial, as long as they are
kept within the due compafs of thole Reprefentations,
For then itis, that men sun into abfurdity, concerning
Spiritual things, when not content with this analo-
gical Knowledge, they argue from things Natural to
the intrinfic Nature of the-Supernatural, and fuppofe,
that what is affirm’d of thefe Reprefentations only, is
literally true of the things they reprefent.

THe Second thing | would obferve concerning this
Phrafe is, ‘That in all Inftances we ufe the fame Expref-
fious, by which we exprefs the things themfelves, for
- their Appearances in the Glas. And indeed juftly :
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for tho’ there is nothing of the real Nature of the Ob-
jeés, in thofe Appearances, yet feeing there is fuch a
g;oPOrtion between them, the fame words aptly ferve for

th. So we fay, We fee a man in the Glafs, or the
Sun or Moon in the Water, when we fee only an Ap-

rance, which has nothing of the real Nature of a

an, or the Sun or Moon. And there is fuch a Pro-
portion between the Obje&t and its Appearance, as
would give us fome Idea of it, tho’ we had never feen it,
but in a Glafs or in the Water. _

By what has been already faid, Analogy in general
may be eafily diftinguithed from Metaphor. But becaufe
the DiftinQion between this and Divine Analogy is of
fo great Importance, I fhall fet the difference between
thefe Two in a clearer and oppofite Light. :

MEeTaPHOR exprefles an Imaginary, Analogy a Real
Correfpondence : Metaphor is no more than an Allofion,
Analogy, a Subftitution of Ideas and Conceptions. The’
Intention of Metaphor is only, to exprefs more empha-
tically fomething known more exaétly before: The In-
tention of Analogy, to inform us of fomething which we
could not have known without it. Metaphor ufes Ideas
of Senfation to exprefs things whereto they have no real
refemblance: Analogy fubftitutes our Notions and
complex Conceptions, for things to which they have a
real Correfpondence. To conclude; Words applied me-
taphorically are not underftood in any Part of their pro-
per Senfe: Analogical Words are underftood in a Part,
tho’ not the whole of their literal Meaning. : '

CHAP
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CHAP 1IL

Secr. L

Of the Pure Intellef? and its Operations.

AVING hitherto confidered the Ideas of Senfa-
tion as the only Materials the Mind of Man has
to work upon, I come to treat of the Mind itfelf, or -
the Pure Inteller. 1 do not mean by this, the Imma-
terial Part of us, nor yet the moft refined and exquifite
Parts of the Body, which are immediately fubfervient
to its nobler Operations : but both of thefe operating
.together in effential Union. o
Our prefent Knowledge is gradually performed,
by the concurrent Motion of fome Bodily Part within
us; which is the Caufe of that Wearinefs we feel,
after long-continued thinking. We fhould never be
tired with this, if the Pure Spirit could reafon inde-
pendently of all Material Organs. . But Experience -
thews us, the cafe is otherwife: We find it.a Labour
to the Brain, angd feel ourfelves as much wearied with
intenfe Thought, as with hard bodily Labeur: Hav-
ing premifed this of them in general, I proceed to
confider the Particular Operations of the Intelle&,
which prefuppofe Senfation and contain the whole
Procefs and utmoft Extent of Human Underftanding.
' THeE firft of thefe is a fimple View or Survey of the
Ideas of Senfation, juft as they lie in the Memory.
This the Logicians have rightly termed Simple Appre-
benfion 5 but they generally confound it with pure Sen-
fation, whereas it is eafy to obferve thefe eflential
Differences between them. 1. In Simple Apprehen-
fion

~
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fion the Mind is often A&ive, in Senfation always
Paffive: z. Simple Apprehenfion prefuppofes Senfation,
and is always fubfequent to it: 3. By Senfaiion the
Mind reccives Ideas; by Simple Apprehenfion fhe
{urveys thofe already received.

" THe Second Operation of the Intelleét on the Ideas
of Senfation is Fudgment. This may be divided into
feveral Species ; the moft confiderable of which are
thefe that follow. :

. 1. THE Separating our Ideas from each other, and
ranging them under diftin@ Heads: -

2. THE comparing them with each other and obferv-
ing their Agreements or Difagreements :

3. THE enlarging or diminifbing them. So we can
enlarge the Idea we have of a Tree to any Size, evem
to reach the Clouds ; or diminith it in our Thoughts,
’stilld we reduce it to what it was in its firft Principle or

eed.

4 TuE dividing or compounding them. So we divide
any fimple Idea into its feveral Parts, or compound the

_ Ideas of feveral Houfes, to make up that of a City.
All thefe-Species of Judging are peculiar to Men, and
not enjoyed by Brutes in any degree.

AvoTrER A& of the Intelle&, gencrally reduced
to Judgment, is #44fra&ion. . This fome fuppofe to be
performed, by drawing the Mind off from all Ideas of
Senfation, from all Compofitions of them, and from
all complex Notions, in order to form Ideas of incor~
poreal Beings: But it may be doubted, whether this
be pra@icable, in our prefent State.

THe true Abftra&tion feems to- confift, not in form.
ing Ideas independen: on Senfation, butin fubfitut-
ing the only Notions we have, which are natural,
eafy and familiar, to reprefent thofe fapernatural
things, of which otherwife we can have no Notion:
In transferring our thoughts from the literal Propriety
of the Words by which we exprefs them, to that ana-’
logical Signification, whereby they are, as it were,
fpiritaalized. This feems to be the only Abftra&tion
we are capable of, with regard to things Spirigmti'

, An
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And this is fo far from being independent onSenfation

and the Operations of the Intelle&, that we can no

otherwife think or fpeak of fuch Objedts, than in thefe

worldly and human Symbols; and that if we abftra&t

from thefe, we abftra& from all Thought of Heavenly

tBileings, and can have neither Names nor Ideas for
em. :

- WaAT has been hitherto faid of the Operations of
the Intelle&, relates only to Ideas of Senfation. There-
fore ’tis proper to obferve here, that the fame Opera- -
tions are likewife exercifed, upon all our Alterations
and Compofitions of them. When the Memory is
once furnithed with thofe voluntary Alterations and
Combinations of fimple Ideas, the Mind has the fame
full Power over Them, as over the Ground-woik of
them; namely, that of Simple Agprehenﬁon, and of
Judgment in all its Branches: And the fame arbitrary
Sway it has over all the complex Notions and Concep-
tions, which are formed out of thofe fimple or complex
Ideas, confidered together with the Operations of the
Intelleét upon them. . -

BerorE we clofe this Head of Judgment, ’tis worth
while to take particular notice, of that Species of one
of its branches, Comparing, which is diftin& from all
the reft, and is commonly called Relaticn. This is -
that A& of the Mind whereby it confiders, the Depen-
dencies of things on each other. 1 fhall dwell on it
ro longer than is neceflary to fhew, the Procedure of
the Underflanding in attaining Knowledge.

FirsT, When we confider the Relations of fenfible
Objeéts to each ether, as they are in their own nature,
without any refpe& which they bear to our Underftand-
ing, hence opens a fpacious field of Knowledge: That
of natural Caufes and Effeéts, of the manner wherein
natural things a& upon, or fuffer from, each other:
In fhort, of their influencing one another numberlefs

ways: And this is Natural Philofophy.

- SeconpLy, From our Ideas of Senfation we infer
the Exiftence of thofe outward Obje&s that occafion
them in us. And fiom the Exiftence of thefe we infer

a Firf
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a8 Firt'Caufe of All things, Eternal and neceflarily
exifting. Hence again ‘we have the Knowledge of °
the Relation he bears to us, as our-Creator and Pre-
er.. ‘From thefe Relations flow all the Duties of
Piety ; fuch as Love, Reverence, Praife and Prayer.
AcaIn. When we confider the Relation ' we bear
to our Fellow-Creatures, of the fame Nature and De-
- gree in this World, hence we come to be fenfible of
our Obligations to Juftice and H umanity. And when
we diftinguith théfe by particular, nearer Relations,
fuch as Parent or Child, Servant or Mafter, hence we
deduce all the Duties neceffary to the well-being of the
‘Whole Kind and of every Individual. N
- LastrLy, When we confider the Relation we bear
to ourfelves, the Regard every Man ought to have for
his own Happinefs, hence we may infer all thofe Dy~
ties that naturally tend, to promote the Good either
of our Body or Mind. And all comprehended under
this Second Head, is properly Natural Religion. For
the Sanétion of this, and to fhew the tendency of its
Precepts to our future Happinefs, the Underftanding
proceeds thus.  From the unequal Diftribution of Re-
wards to thofe who obferve them, and of Punifhments
to thofe who tranfgrefs them in this Life, fo evidently
inconfiftent with the Goodnefs and Juttice of an all-
perfeét Being, we infer the Neceflity of Future Re-

wards and Punifhments, and confequently the Immor-
tality of Human Souls. '

Secr IL
Of the different Kinds of K;zmladge and Evidence.

T being a matter of the utmoft confequence to the
right Procedure of the Intelle@, to fate the feveral

Kinds of Knowledge, aswell as the Degrees of it in each
Vou. II. T kind,
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kind, which ean admit of any : I fhall obferve, that there
are Three Kinds of Knowledge, and as many Kinds of
Evidence on which they are built.

‘Tue Firft is that we have from our Senfes, and con-
fitts in an intelleCtual View of the Ideas tranfmitted thro®
them to the Memory. This is a Knowledge Dire&,
immediate and intuitive,_and catries in it the higheft
Certainty. Confequently it admits of no Proof from
Reafon: for all fuch Proof has lefs of Perfpicuity and
Certainty, than that which it already contains in its
own Nature. This is a Knowledge which admits of no
Degrees of Evidence : For all Senfation is in itfelf equally
certain, and the Evidence of all the Senfes is equally
clear, with refpeét to their proper Obje@ts. When the
Senfation is regular and perfe&,” the Affent of the In-
telle&t neceffarily follows all at once; tho’ in a Manner
quite different from Demontiration, which extorts it by
intermediate Proof. Not that it yields to the cleareft
Demonftration, when the Organ is rightly difpofed, and
exercifed upon its proper Obje&, at a juft Diftance and
in a due Medium.  Again& Senfitive Knowledge Reafon
can never interpofe, unlefs there is a Sufpicion of failure
in the A& of Senfation: "Nor does it enquire then,
‘Whether the Evidence of Senfe be true? But whether it
be truly the Evidence of Senfe ? So that to argue againft
the Evidence of Senfe, is to oppofe the Evidence of Rea-
fon, to what in its Natare admits of no Reafoning at

Anp highly néceffary it was, that this Evidence of
Senfe fhould be fo immediate, clear and undoubted, be-
ufe it is the Foundation of all Knowledge, Human and
givinc. If then the truth of this admitted of any Doubt,
or were capable of any Proof, we fhould wander about
in endlefs Scepticifm, without the leaft Certainty in any
thing: For no Proof for it could be more evident, than
that which it was brought to prove, and would therefore
“itfelf require another Proof; and fo on, with endlefs
Confufion. ‘ ‘
A Seconp Kind of Knowledge is that we have from
Sclf-confcioufnefs. We come to the Knowledge of
: things
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“things without us, by the mediation of their Ideas: but
‘we are immediately confcious of what paffes in our own
Minds, without the intervention of any Idea. Thus we
have a Knowledge of all the Faculties of our Soul, very
different from Senfitive Knowledge; tho’ we have no
degree of it antecedent to the Exercife of thofe Faculries
upon the Ideas of Senfation: As we fhould have had no
Knowledge of our Bodily Motions, if the Parts had nct
been attually moved. - .

THo’ this kind of Knowledge be more complex, ’tis
‘equally certain with that we have from Senfation, The
Affent as neceflarily follows upon Confcioufnefs : Tndeed
it falls in with it. The Confcioufnefs itfelf is the very
Affent; nor can they be diftinguithed even in thought. -
When this internal Senfaticn is truly Natural, we are
never deceived in this article of Kuowledge. And this
‘alfo is fo clear and diftin& that it admits of no Proof
from Reafon. So that neither can this, any mere than
the former, be called Demonfiration : Since, like That,
it is fo immediate and intimate to us, that nothing can
increafe its Evidence: And for a man to argue away any
Inftances of this Knowledge, ‘or to deny their Certainty,
1s no lefs abfurd than to contradi&t the clear Perceptions
of External Senfe. Only it is to be obferved, that all
‘here faid of this Knowledge, is faid of the firft, immedi-
ate, internal Perceptions: Not of any farther Obferva-
tions, made upon them by the Intelle&, or of any De-
dutions afterwards drawn cencerning them. -

THesk two kinds of Knowledge are immediate, and
confequently a fort of Intuition: Entirely different from
which is _

Tux Third kind of Knowledge, Reafoning, which is
mediate, and wholly acquired- by Deduétion, by the
Exercife of that one Operation of the Mind, Illation or
Confequence. This we may fubdivide into different
“Species, according to the different manner of the Intel-
le@’s procedure, in making its Dedu&ions.” ’

Twue firk Species is Science or Demonfiration, which -
appears cleareft in the Syllogifiic Form; by applying a -
common Meafure to two Extremes, which have an in-

T 2 JSaliible
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allible Connexion with it. So that the Conclufion fol-

ws by an abfolute Certainty, and compels the Affent.
And the Knowledge is as infallible as the dire&, clear
Perception of Senfation or Confcioufnefs.

Tue Second Species of it is Moral Certainty, the ut-
mofl Degree of which’is neareft to Demonftration. This
Knowledge is acquired by Proofs that have only an «»-
doubted Connexion with the two Extremes.  The force of
this every plain Underflanding perceives, and it rarely
requires the Syllogiftic Form, unlefs for the confutin
perverfe Oppofers, The Arguments for it are dedu
from all kinds of Knowledge: But fill the Affent is
free : And the Will has a great fhare, in promoting or
hindering it. And hence it comes, that there is room
for Paffion and Prejudice of all forts to-interpofe and bias
the Intelle@.

WE ought not therefore to call the Evidence of Mo-
ral Truths, by the Name of Demonftration. It is true,
both Mathematical and Moral Truths, are founded on
the firongeft Proofs. Yet they admit not of the fame
Sort of Proof, nor indeed are they capable of it.

Becausk it is fo great a difadvantage both to Natural
and Revealed Religion, to have Moral Certainty con-
founded with Mathematical, I fhall ditinguith the dif-
ferent Natures of them more fully, under two different
Prepnfitions.

Mathematical Certainty.

As in this Propofition,
The threeAngles of a right-
lined Triangle are equal to
Two Right ones.

t. Herz there is the
utmoft degree of Mathema-
tical Certainty : the Evi-
dence is infallible, and the
Confequence follows by a
Natural Neceffity.

2. Tue Demonftrative
Evidence of this, when un-
derftood, compels and ex-
torts Affent.

Moral Certainty.
Asin this Propofition,
There is a Gob.

.

Here there is the utmoft
degree of Moral Certainty :
the Evidence is indubitable, -
and the Confequence fol-
lows by a Moral Neceffity.

“Tue Moral Evidence of
this, when underftood, de-
mands and requires Affent.

3. In
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~ 3. In this point of Know-
ledge, no Concurrence of
the Will is requifite. T'he
Intelle& aflents without it,
and no Prejudice or Paffion
can fo interpoft as to in-
fluence its Judgment.

4. ThHis fort 'of Know-
ledge admits of no Degrees
of Certainty, and there ¢an
be no Proof of it, but of
Oue Kind.

5. One DPemonftrative
Argument makes the utmoft
Mathematical ~ Certainty,
which excludes all Poflibi-
lity of Falfhood. .

6. Tuis takes place in
things Natural and Mate-
rial, fuch as Quantity, Fi-
gure and Extenfidn ; Ideas
of which we have from di-
re@ and immediate Senfa--
tion.

-7. Our Reafonings on
this fide are concerning
Simple Ideas, concerning
which there is a General
- -Confent. :

- Frowm the very different,

In this point of Know-
ledge the Concurrence of
the Will is requifite. The
Intelle& cannot aflent with-
out it. Any Prejudice or
Paffion may fo interpofe as
entirely to alter its Judg-
ment.

Tais fort of Knowledge
admits of many Degrees of
Certainty, and draws its
Proofs from all Kinds of
Knowledge. ‘

Many Arguments con-
cur to make the utmoft
Moral Certainty, which ex-
cludes all Probability tho®
not Poflibility of Falfhood.

Ta1s takes place in

_ things Supernatural and Spi-

ritual, fuch as Gop and his
Auributes: of which we -
have no Idea from dire&
and immediate Senfation,
but only from Analogy.
Our Reafonings on this
fide are about.complex No-
tions and Conceptions, con-
cerning which men ex-
tremely difagree,
and even. oppofite Nature

of Moral Certainty, and that which is flritly Mathema-

tical, it muft appear

1. THaT there is as little room for the latter in Na-
tural Religion as in Revealed. To thew this clearly,
I haveinftanced in the Fundamental Truth of Both:
‘Which tho’ founded upon the utmoft Moral Evidence,
fo as to render a Diffent from it inexcufable, yet ap.
pears not tobe ftrittlyDemonftrable. Indesd were there
one Demontirative Argument for it, all others wouid

be entirely needlefs, ’

T3 2. TuatT
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2. TuaT Natural Religion includes Faith, founded
on Moral Evidence. When upon full Proof to our
Underftanding, we affent to this, There is a Gob,
then the hearty Concurrence of the Will, compleats
that Affent into Faith. Faith therefore is altogether
as neceffary in Natural Religion as in Revealed.
For tho’ we have a Moral Certainty for the Exiftence
of a Deity, which fo far is Knowledgeonly; Yet fill
becaufe the intrinfic Nature of Gob- is utterly incom-
prehenfible, and can be no immediate Obje&t of Hu-
man Underftanding, Men muft give the Affent of the
Intellet here, together with the Confent of the Will,
to the truth of things as myfterious, as anyinall Re-
vealed Religion; and which they are obliged to con-
ceive by the fame Analogy, by which we conceive all
the Myfteries of Chriftianity.

3. Tuat Evangelical Faith is-no precarious or im-
plicit Aflent, but founded on th2 utmoft Evidence we
are capable of receiving, for a Truth of that nature.
’To fee this clearly, we muft well diftinguith two
things :

Flg RrsT, the Affent of the Underftanding to a Propofi-
tion upon Moral Evidence, which is thus far merely
Knowledge. Here we are to fix our foot and join iffue
with all ranks of Unbelievers: the ground of whofe
Condemnation will be, that they wiifully with-held
their Affent from the Truths of Revelation, when they

-had the fame Evidence, which would have fully con-

- vinced them, in Matters merely human. .
-S§EcONDLY, a Confent of the Will, following the
Affent of the Intelle&. . The whole Procefs of the
Mind in obtaining fuch a Faith, is performed
in this manner. Firft, a Propofition being offered to
‘us, the Will confents to weigh the Evidence forit: z.
The Intelle& weighs it, and if the Moral Evidence be
full, affents to it. Thus it commences a Point of
Knowledge, and on a fecond Confent of the Will, a

point of Faith. )

= Bur ’tis worth obferving, that there can be no im-
mediate Aflent, to any thing intonceivable or incom-
prehenfible.
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prehenfible. To explain this by a few Inftances,
¢ There is a Gop,” When upon full Evidence we af-
fent to this, what is intelligible in that Propofition, is
the immediate Object of our Knowledge. Theincam-
prehenfible Nature aud Attributes of Gob, are only
the remote and mediate Objeéts of it.

Acain. ¢ This is my beloved Son.” Weaflent to
this as a perfedly intelligible Propofition, on full Evi-
dence that it was fpoke from Heaven: Being aflured
that Chrift, not in any unintelligible manner, but ac-
cording to the plain Senfe of the Words, is as really
and truly the Son of Gop, as ore man is the Son of
another.

He who believes thus far, without any refpeét to-
what is incemprehenfible in .that Propofition, namely
the Supernatural Generation and the ineffable Manner -
of it, has an Evangelical Faith. But what then, you’
will fay, becomes of the Myfleries of the Gofpel?
They are all laid up fafe, out of our reach, to be the

‘immediate Objes of our Knowledge, when we come-
to fee face to face.
. ‘Frowm hence it appears, that Chriftian Faith is not
an implicit Affent 10 things unintelligible and uncon-
-ceivable: Since nothing that is incomprehenfible can -
come into any queftion between us and Unbelievers.
We can have no controverfy, but about what is per-
feltly underftood, as far as it is fo : and concerning
the Moral Evidence upon ;which Propofitions as clear
ar any in Human Language are founded, Our Con-
_troverfies turn wholly upon what is clear. - As to what
-is incomprehenfible in. ahy Propofition, it can be
r no immediate, dire& Obje&, either of Knowledge or
of Faith, . - - -

Tue Third Species of Knowledge, which we have

from Reafon, is Opinien, This Plato well defines A
“Medium between Knowledge and Ignoramce. Itis
- fort of Knowledpe, loofely fpeaking, inferior to any
of the foregoing ; but approaching meareft o that
founded on Morat Evidence. Only whereas Moral
Certainty in its higheft degrge, lcaves -but a bare: l;ggio
. . ility

4
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bility of the things being otherwile : All Opinion leaves
room more or lefs, for Doubt, yea for fome Fear of
its being otherwife. But as for all the Degrees, be-
tween the Higheft Moral Certainty on one hand, and
the loweit Probability on the other, thefe two forts of
Knowledge run into each other ; and are net eafily to
be ditingaifhed, .
¢ Tuis may be illuftrated by a Paradllel, drawn from
common Mecharifm. While you are aoffering the Rea-
fons, for and againit any Moraily-certain or Probable
Propofition, imagine your!elf throwing them into the
Scales, and weighing them in a ballance. If the Bal-
lance inclines not at all to either fide, there is no fort
of Knowledge, but downright Igmorance: The Reafons
on each fide deftroy each other, fo that the Intelle®
canuot aflent to either. And if therz be any Decifion,
it is the arbitrary Impofition and precarious At of the
Will. If either from its Natural Weaknefs, cr for
‘want of Improvement, the Intelle& cannot find out
.Reafons, fo that each Scale preponderates in its
turn, then it is a State of Dowbr. 1f one Scale
preponderates but-a little, and continues at a fay,.
fo that the Difference is barely difcernible, it is
then only a Conmjeure. But if this preponderaucy is
very plain, tho’ there is weigiit enough on the other
- fide, to keep the Scale ftill pendent, then it is properly
Probability or Opinion. When laitly, the Arguments
are fo ftrong, that one of the Scales weighs to the
ground, then it is Moral Certainty, and there is no
reafonable Caufe for any farther Scrutiny. The Pro-
pofition then concludes as furely, tho’ not fo meceffarily
a9 Demonfiration: Which admits of no Weight whatever
to be thrown into the oppoiite Scale.

OF Probability in general it may be obferved,

1. TuaT while we are weighing a Probable Propofi-
tion, there are two latent Caufes of Deceit: the one
in the Intelle& nfelf which holds the Ballance; for
if-a man is ignorant or weak, fo as not to difcern the

roper Reafons, he may be impofed upon by faife
eights: Thes other in the Will, when inftead of
. plain
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glain Reafon, a man throws his Pride, or Paffion, 6r
rejudice into the Scales. And thefe will by the in-
vifible turn of a falfe Ballance, outweigh the frongeft,
Arguments. . '

2. Tuat the Higher Degrees of Probability, in
matters of Religion, demand our Affent. So they do
in all other things. Where the difference is not great
between the oppofite Sides of a Queftion, men ever
‘clofe with the greateft Appearance of Truth, and that
in things of the greatet moment. Nay the main
Conduét of human Life, is governed by the higheft
Probality: So thatin many Inftances, it would be
downrri\fht Madnefs, not tobe determined by it. Yet

3. Mere Probability is not a fufficient Ground for
religious Faith. This muft be built on certain Know-
ledge, which Opinion properly fpeaking, isnot. In-
deed the word is vulgarly taken for any Affent whether
formed on Probability or Moral Certainty. And fo,
’tis commonly faid, ‘A Man is of fuch an Opinion,”
with regard to the very Fundamentals of Chriltianity.
But this loofe way of fpeaking ought never to be ufed,
feeing it has a tendency to betray unwary men, into
a favourable Judgment of fuch Principles, as are de-
ftrudive of all Religion. : )

Tae Fourth Species of Knowledge which we have
from Reafoning, (if it be not rather a Particular Spe-
cies of Moral Certainty) is An Affent upon Tefiimony :
To make which truly Knowledge, there muft be a con-*
currence of our own Reafon in the following particu-
lars :

1. Our own Reafon. myft judge of the Subje@®-matter
of the Information, whether it be made in intelligible
Words. For noman can be informed, of what he can-
not underftand : there can be no Revelation to us, con-

«cérning the intrinfic Nature of things, that are incom-
" prehenfible to us. And accordingly no Part of the
Chriftian Revelation concerning Gop and things fuper-
natural, reaches farther than their Exiffence, and that
lively Analogy under which they are reprefented, which

is
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is as plain and obvious and intelligible, as any thing in -
common Life.

2. Ocr Reafon muft convince us, that the Matter of
the Informagion is poffible, that it implies no Contradic.
tion. Andif the Information relate to things foperna-
taral, this is a fundamental Rale, To dedoce no Con-
tradiQtion but from what is plain and intelligible in
Propofition : Whence it follows, that fuch Abfurdities
and ContradiQtions as arife, from 3 Comparifon of what
is plain and intelligible, with what is incomprehenfible,
in refpe of their intrinfic Natures, are all groundlefs
and imaginary. )

3. Our Reafon meft judge concerning the Ability and
Integrity of the Informer. Information or Teftimony
may be divided, into Human and Divine. To Human
‘Teftimony we affent only fo far, as it appears agreeable
to Truth. Yet this Affent is very extenfive, and makes
op the greateft Part of Homan Koowledge. It takes in
all we have of the Hiflory of Mankind, all the Accounts
of whatever we have not feen ourfelves. And weac-
quiefce in all this, not as probable only, but as fo much
seal Knowlsdge: Being an Affent which is founded on
fuch Evidence, as ofcen amounts to a2 Moral Certainty.

As to Divine Information or Revelation, Reafon
knowing it to be divine, is already convinced, that it
exceeds all Human Certainty. The only thing therefore
which it is to be conceived of here, is

4. THAaT the Revelation is Divine ; or, that the Scrip-
ture is of Divine Authority. In order to this we may
obferve )

First, That as Gop has made Men the immediate
Inftruments of all thofe Revelations, fo Evangelical Faith
muft be partly founded on Human Teftimony. By Men
were both the Old and New Teftament wrote; and if
we confider them abfiracted from their Divine Authority,
they muft be allowed to be of equal Credibility, at leaft,
with all other antient Writings. Tho’ we fhould fup-
pofe them to be upon the foot of mere Human Tefti-
mony, yet would our Knowledge of them be at leaft of
equal Certainty, with that founded on any profane

Hiftory.
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Hiftory. " Now if to this Human, we add fuch Divine
Teftimony, as cannot be pretended for any other Writ-
ings in the world, as the Miracles of Chriff and his
Apoftles; the concurrent Completion of all the Prophe-
cies from the beginning of the World in Him alone; the
Scriptures being the only Book in the world, that gives -
us any Account, of the whole Series of Gop’s Difpenfa-
tions toward Man from the Creation for four thoufand
Years; the great Exaltation of Natural Religion, vifible
‘in every Part of it, and laftly the Providential Care, fo
manifelt in every Age, for tranfmiting down feveral
Books, written at fuch great Diftances of Time one from
another, and all of them from Us; Their being at this
day fo void of any material Error, that in the infinite
Various Readings, which have been carefully colletted,
there cannot be g)und One Contrariety in any fundamen-
tal Point of Faith or Praftice : If thefe things, I fay, are
throughly confidered, they give the Scriptures fuch a
Certainty, as no Writing merely Human can have, and
are the greateft Evidence for the Truth of them, which
they are capable of receiving, without a continued, daily
Repetition of Miracles. We may obferve, L

Seconory, That as Gop has made Men the imme-
diate Infiruments of all his Revelations, fo he hath con-
defcended to make ufe of Human Language, as well as
of our Natural Ideas and Conceptions, for the clear and
eafy Reprefentation of things {upernatural, and others
wife incomprehenfible. Indeed the intrinfic Nature of
heavenly things, could no otherwife have been revealed
to us; {eing we had neither Capacity to apprehend,
por-Language to exprefs it. Or had it been miracu-
loufly revealed to a particular Man, yet it would not
have been poffible for him to utter it. This made it
neceflary to adapt all the Divine Revelations to our na-
tural Way of thinking and fpeaking. And accordingly
we are not obliged to believe any Doétrine, which is not
plain and intelligible. All in Scripture beyond this, is
no immediate Obje& of our Faith, but belongs to ano-
ther World: And we are - at prefent to believe no more
of it, than that it is incomprehenfible,

Noruine
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NoTrixc therefore is more abfurd, thap the Objec-
tions of Unbelievers againft the Chriftian Myfteries as
anintelligible: Since Chriftianity reqaires our Affent to
nothing but what is plain and intelligible in every Pro-
pofition. Let every mao firft have a full Cenviction of
the Truth of each Propofition in the Gofpel, as far only
as it is plain and intelligible, and let him believe as far
as he anderftands. Let him firmly believe, There is
but One Gop, the obje& of any Divine Worthip what-

'qver ; and think and fpeak of him under that plain
- Scriptural Diftin&tion, of Father, Son, and Holy Ghoft:
Leaving the incomprehenfible Nature of that Union and
Diftiaction, to the great Aathor of our Faith himfelf.
Let bim believe Chrifi to be the only-begotten Son of
Gop, in the obvious Import of tbofey words, and leave
the Manger of that incorceivable Generation, to the
Veracity of Goo. Let him believe, that Cbrif did as
truly make an Atonemeant to Gop for Us, as one man
atones for another to a-Third Perfon; and leave the un-
intelligible Part of that divine Operation, for the Subje&t
of future Praife and Contemplation. Let men, I fay,
believe as far as they thus clearly underftand, without
erplexing themfelves or others with what is incompre-
Lnﬁble; and then they fulfil the whole Purpofe of Gop
in all his Revelations.

By thus carefolly diftinguithing the feveral kinds of
Knowledge and Evidence, what endlefs Confufion may
be prevented, in Religious Controverfies? Moft of thefe
have arifen, from fuppofing thefe Heads of Knowledge
to differ in Degree only, not in Kind ; and from con-
founding the different Kinds' of Evidence, peculiar to
each of them : From men’s iofiting upon the Evidence
proper to one kind of Knowledge, for that of another,
which will not admit of it: From oppofing to each other
the different Kinds of Knowledge, which can never in-
terfere or - clath with each other: And, lattly, from not
diflinguithing between a blind, implicit Affent to the
Teflimony of Another, and that Faith, which implies a
il'ni:cl:, rational Convition of the Truth of what is be-

Sgcr.
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Secrt. IIL

‘Of the Improvement of Knowledge by Revelation.

E have now brought the Mind of Man by feveral

Steps to the utmoft Knowledge itcan reach by its
own Faculties, =~ Whatever is beyond That contained
under the foregoing Heads, is communicated to it from
Heaven,

WaEeN weobferve, 1. The more particalar and full
Difcoveries, of thofe Relations we had fome knowled,
of by the Light of Nature, * and 2. Thofe Relations
we bear to Gop and Gob to Us, which are intirely
new, and undifcoverable by the Light of Nature : This
Knowledge includes the Foundation and Subftance of all
Revealed Religion. - N

As to the Firft, When to that General Knowledge we
have by the Light of Nature, of Gop as the Creator of
all things, it is revealed, That he jpoke tbem into being,
and created them &y bis Word; that he made Man in
particular ous of the earth, and breathed ioto hima Prin-
ciple of an higher kind: That he was created in Inno-
cence and in the image of GOD, and that from Him all
Mankind defcended. '

‘AcaiN. When to the General Relation of his Pro-
vidence over us, it is more particularly revealed, That
he supholdeth all things by the aword of his power ; thatin
bim awe live, move and bave our being; that not a fparrow
fallsto the ground without him, nay, that the bairs of our
bead are all numbered : And, laftly, when his Relation
tous as a Judge is rendered more full and exprefs by
thefe Particulars, That tbe cyes of the LORD are in every

Vou.IlL U Place,

® I srrreve all «the Light of Nature,” fo called, te flow
from Preventing Grace,
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tlace, bebolding the evil and the good; that be fball bring

exery awork into judgment, withevery fecret thing, whether
12 be good or ewvil ;-that be bath appointed a day in which be
wwill judge the aworld, and that inarder to this univerfal
Tulgment there fhall be a Refurre&ion of the dead, both
cf the juft and of the unjutt. L
Acain, when it is revealed, that there is but-ont GOD
in oppofition to the multitude of Heathen Deities ; that
this Gobp is @ Spirit, that there is none Good but He, that
He only is awife, and his Wifdom is'infinite, thatheis
Almighty, hath all Power, is above all, the only Poten-
tate, King of Kings and Lord of Lords ; that he is the mof?
bigh, the Lord of Hofts, who only hath immortality : Thefo
and fuch like equally-exprefs Declarations, concerning
the One Gop, are evident Improvements, of that
Knowledge, which we have by the light of Nature.
Tuese Expreflions are all plain and intelligible, fo
that when we ufe them, we know what we fay. Bat as
to the following Expreflions concerning the One" Gob,
That he is ¢ Gop. of himfelf, Root, Principle, Origi-
pal”; That he is a “ Pure A&, Simple, undivided,
Self.exifient, abfolutely-fupreme:” Together with the
werds ‘¢ Subordinate, Co-ordinate,” and above all, his
Metaphyfical ¢ Subftance and Effence” : Thefo are not
the Language of Revelation, efpecially whea ufed to
explain the Unity of Gop; but affefted Terms invent-
ed by Men, to exprefs their feveral Sentiments of that
Unity. .
- C.{N we fufficiently 'lament, the Mifchief which has
been done by the rumbling of thefe and fuch like found-
ing words thro’ whole Volumes? To -the confounding
both the Writer and the Reader, and perplexing that
great Article of our Faith, the Trinity : Which as it
lies in the Scripture, is fo far as we are to believe it, the
plainneft thing in the world? All this pompous Affefta-
tion of being more knowing in the Chriftian Myferies,
than the Scriptures can make men, tends only to propa-
gate abfurd and inconfiftent Notions,. which. a plain rati-
onal Man would be athamed of, Such as thefe,
- TaAT

1
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THAT -the Son of Gop was produced by an exter-
nal A& of the Father’s Power, but was not made or crea-
ted. -

Tuar thert are three Perfons truly Divine : One of
them the true Gop, the Second, Truly Gop, the Third,
no Gob atall. )
~ TrAT we may and muft pay Divine Worlhip te
two Gobs, and Divine Honour to a third Perfon,
‘who is no GOD:

‘THAT by the term Trinity we muft mean, A trinity
of T'woe Gobs, and a Divine Perfon; but no Gobo.

.. 'THEsE and many fuch Pufitions are either exprefly.
or by plain confequence contained in fome of our ma-
dern Syflems of Religion, and are fet down here, .not
.as they are a total Subverfion of the Chriftian Faith,
but as they are a bold and arbitrary Impofition upon .
-the Common Senfe and Reafon of ‘Mankind.
-~ Tae Relation we bear to Gob as our Creator, which
_was partly difcovered by the Light of Nature, is made
mearer yet, and more dear and engaging, by that en-
.tirely-new Diftin&ion in the One Gop, revealed to
us under the different Chara&ters of Father, Son and
Holy Ghoft, and by the unfpeakable Bleflings we de-
rive, from their Several Offices and Operations.

Tuis Diftin&ion, utterly incomprehenfible in itfelf,
could never have been known to Men, but by Reve-
lation. Norcould wehave conccived itinany degree
had it not been difcovered to us, under the Semblance
of fuch Relations, as are familiar amoag men: As that

" of a Father and a Son, and the Spirit of a man which
isin him. And if we admit this Diftin@ion at all,
we muft held it to be fo really founded in the Divine
Nature, that we cannot think or fpeak of itfelf any

. otherwife than as a perfonal Diftin@ion. For the Fa-
ther, Son and Holy Ghott, are in refpe& of one ano-
ther, thus diftinguifh’d thro’ the whole Language of
‘Revelation : And in refpe& of Mankind, they are ever
diftinguifhed by fuch different Operations, as we dif-
tingutlh Human Perfons by. So that whatever is de-

: U2 noted



( 232 )

noted by Father, Son and Spirit, we muft either flatly
reject the Scriptures, or elfe always fpeak and think
of thofe Three, as we do of three Human Perfons.
TraT Chrift, the Second Perfon, had a Being, be-
fore he was born of a Virgin, is fo evident from Re-
velation, that we can make no Senfe-or Coherence of
Scripture, without allowing it: And there can be no
other purpofe, in revealing all things concerning him,
under the Charater of a Son, and only begotten Son,
but to convince us, that he has all the N&tural, Effential
Attributes of his Father : that as an Human Son pof*
fefles the entire, human Nature, fo the Son of Go»
_poflefles the entire Divine Nature.
TrAT the Holy Spirit; who is in Scripture diftin-
uvifhed from the Father and the Som, is a diftin& Per-
fon from both, is plain from the Commiffion given
the Apottles to baptize, in the name of the Father and of
the Son and of the Holy Ghoff : This Form, if each of
thefe be not a diftin& Perfon, fufficiently tends to con-
found Markind. If the Holy Ghoft be not a diftinét
Perfon, but only a Power of the Father, then the
Senfe of it runs thus, ¢ Go.and baptize in the name
of the Father, and of the Son, and of the Father again.”
Therefore to fay the Third Perfon here mentioned, fs
a mere Name, and imports only the Power of the Fa-
ther, is not only charging Gop with laying a Snare
to deceive us, butdenying his Commiflion to be Com-
‘mon Senfe.
Tuat the Holy Spirit is Gop, is evident from
- Revelation, which every where diftinguithes him by
this peculiar Charater of Holy. For abfolute Holi-
nefs is the peculiar Attribute of the abfolutely-Supreme
Gob: And He being every where called, * The
Holy Spirit,” by way of Excellency, and Diftin&ion
from all Created Spirits, That Epithet muft imply an
Original, intrinfic and effential Holinefs in Him.
Efpecially if we obferve, That this is his conftant,
diftinguithing Charaéter, not only where he is menti:i
one



oned with relation to Us, but alfo where he is named,
together with the Father and the Son. Infomuch that
He alone is exprefly fliled Holy, wherever the Three
Perfons are exprefly named together in Scripture.
‘Tue word Holy in thofe places cannot be added, in
oppofition to the Father and the Son: Nor as exclu-
five of them ; becaule they are both, abfolutely Holy,
as well as the Spirit: So that they paturally lead us
into a belief, That His is the fame Holinefs with that
of the Father and the Son, namely, the intrinfic Holi-
nefs of Jehovah, the moft high, the Supreme Gon.
To this if we add, That he is called, ¢ The Spirit of
Holinefs, the Spirit of Glory, the eternal Spirit, and very
often the Spirit of Gop, as particularly at the Baptifia
of Chrift, where he was perfonally diftinguithed frem
the Father, even in a vifible Appearance : We muft
‘have our Reafon ftrangely amufed by Subtilty and
Criticifm, and be turned quite out of the plain Way
of Thinking, before we ¢an underftand thefe Revela-

-tians, to mean any thing elf¢, than that Heis Goo,
‘equal with the Father.

HE Sum is this. Since both Reafon and Revela-

-tion fhew, there is but .one Gop, we can own and
“worfhip but One. And fince that One Gob is fet
“forthto usin Scripture. under Three diftiné&t Relations,
“and accordingly reprefented by diftin@ Perfonal Narhes,

- and Charaéters.and Operationsand Offices : Therefore

we worfhip but One Gop with ‘this Diftin&tion of his
own making, not of Ours. :

It is faid, Theu fbalt avorfbip the Lord thy Gon, ard

_bim only jbalt thou ferve : by which All Divine Wour-

fhip is utterly cut off from the ‘Son and Holy Ghott,

.unlefs they are One withi the Eorp our Gob.  Again,

it is written, Tbe LorD #hy Gop is Ore Lorp, whom
we are to love aith all cur hearty mind, foul, and firength.
But if fo, All Divine Love is cut off from the Son and.

. Holy Ghott, unlefs they are that One Lorv our Gop :

<
(

«
v - .

Who'is a jealous Gop, and will by no means {uffer
any Part of -his Warfhip to be paid to any other.
. : U3 ACCORDING
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AccorpING to this plain and natural way of think<
ing, as we are baptized by one and the fame folemn
A& of Worlhip, In the name of the Fatker, ard of 1he
Sox, and of the Holy Ghoff : So we ever after adore them,
without any Degrees or Inequality of Worfhip : Which
indeed, as it is truly Divine, can admit of no Degrees
or Inequality. Whereas they who argue for an Ine-

uality in the Divine Perfons, and for an Inferiority of

ature in the Son and Holy Ghott to the Father, necef-
farily involve themfelves and all their Adherents in
endlefs Uncestainty and Confufion. For they can
never fettle the different Kinds and Degrees of that
Lower Divine Worfbip, (a Contradi&tion in the very
Terms) which is to be paid to the Son and the-Holy
Ghoft. They can never diftinguifh it with fuch Ex-
atnefs, that it fhall neither be the Worfhip due to
the Supreme Goo, nor that Honour which is to be

aid to mere Creatures, and varied according to theis
£venl Dignities. .

Bur to make it yet more clear, That the Mind of
Man cannot without Abfurdity, have any other Con-
ception of the Son and Holy Ghoft, thau as bein
incompsehenfible, One abfolutely fupreme Gop wit
the Father, and One joint Obje& of all Chriftian Wor- .
fhip, let us colle& the Two feemingly-inconfifient
Doltrines, into Oppofite Propofitions. o

THere is no other
Gop but One.

THov fhalt worhip the
Lorb thy Gop, and him
only fhalt thou ferve.

O this fide the Precepts
"sre exprefs and pofitive,
for our believin

Gop alone, and for paying
DivineWorfhip tohimonly.
‘They are full and peremp-
, tory againft addrefling our-

flves eligioufly to any

other

in One

LeT all the Angels of
Gop worthip Him.
" Baptize all Nations
in the Name of the Father,
and of the Sow, and of the

" Holy Ghoft. -

ON this fide the Precepts
are equally exprefs and po-
fitive for our believing the
Son and the Holy Ghoft to
be Gop, and for the whole
intelligent Creation to pay
Divine Worhip to the Son
in particular,  They are

likewife
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other than that One Su-
preme Gop, who is a jea-
lous Gop, and will not
fuffer any Degree of Di-
vine Worthip to be direct-
ed to any other. Nor can
we frame any other Notion
of Idolatry, than the ad-
drefling ourfelves either in
Body or Mind, by way of
Religious Worfhip to any
. other Being than to the
Supreme Gon.

likewife full and peremp-
tory for our addrefling our-
felves in one of the moft
folemn A&s of DivineWor-
fhip, jointly to the Father,

Son and Holy Ghoft. And

as we are initiated into
Chriftianity by this A&, fo
we are ever after bleffed in
the name of the Three
jointly : And all this, with-
out the leaft dire& or indi-
re& Mention or Intimarion -

of any Inequality i their
Natures, or of any Diftine-~
tion in their Worthip.

Now both thefe Precepts are exprefs Scripture,
- and therefore equally objets of our Faith, It being
evident, that here is no Contradiftion in terms, and that
the feeming Contradiftion is with regard to a Unity
and Diftiné&ion, for the dire& Apprehenfion of which,
there is no Capacity io the Mind of Man ; the Wifdom
of Gop has left it for us to believe them both, and to

reconcile them according to the beft of our Underftand-
ing : Not by taking upon us to fhew, How the Di-
vine Nature is One, and how it is Three: but by
folving the feeming Oppofition in a way moft obvious
toa plain Capacity. Thatis, by concluding, Since
there is but One Gop, who alone is to be worthipped,
and fince the Son and Holy Ghoft are both called Gop
. in Scripture, and exprefly commanded to be worfhip-
ped ; therefore they are One with the ‘moft high Gop,

. tho’ how they are One we cannot comprehend.

Trus_has the Gofpel-Revelation improved’the
Knowledge of Mankind, in thefe important Points.
.And it has no lefs improved our Knowledge, in the

.grand Article of Future Rewards and Punithments.’
As to Rewards, 1. Whereas all that was befote ex-
pe&ed in the other World, was Senfual Pleafures {zr
T ’ e
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the Body, and pleafing Contemplation for the Soul :
Now we learn the Joys of Heaven to -be of a fort,
whereof Nature can give us nq Conception : We fhall
be as the Angels of Gop in Heaven. ‘

24 T ue Refurte&tion of the fame Body, is a point
intirely New, of which Chrift’s rifing with the fame
Body affures us. ‘That this Body will be changed, is
likewife intwely New : That this Change fhall be
effe@ed in a moment : that the Dead in Chrift fhal}
rife firft : that their Change fhall be into the likenefs
of Chrift’s glorious Body : All which particulars are
beyond whatever could have been fuggelted, by the
mere Underflanding of man. .

AnoTHER Inftance of Revelation intirely new with
.refpe& to thefe Rewards is, That of living for ever
in the immediate Prefence of Gop, the Fountain of all
Happinefs. ‘We are now informed, That we /ball fe
Gob as be is, face to face, in whoje prefence is fulnefs

_Foy: That we fall beavlere be is, thall behald bis Glory,
and fhall fhine forth as the fun in the kingdom of our

 Father. Thisisa ftrain no Imagination merely hu-
man could ever reach or afpire to. We may add,
that whatever the wifeft Heathens fpoke of futuse
Rewards, was only from faint Conje&ure: Whereas
now we have the plain and exprefsand repeated Promife
of Gov for them.

As to Future Punifhments we learn from Revelation
alone, : ,

1. TRAT they are both for Soul and Body; which
are diftinguitht by #he avorm that dieth net, and whe fire

. that is not quenched. And accordingly we are bid to
Jear bim who is able to defirey borh body -and foul in bell..-

2.-That the Soul will be punifoed avith everlafling .

. ‘Défdrulison from the prefence of the Lord. 'That the chief
*  of all Mifery in another Life, would beexclufion from
_ the fight of Gon, was never thought of by the wifeft

Heathens, who placed all Happinefs in themfelves.

3. TuarT the Body will be punithed by Fire, than
which we have not any Revélatian moxe exprefs and
' pofitive.
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pofitive.  And as it is an inftance of the great
Goodnefs of Gop, that the Joys of Heaven are repre-
fented figuratively, as exceeding the utmoft of our
Conceptions ; fo it is an Argument of his ftri&t Juftice,
that the Pains of Hell are more’ literally foretold.

4. THE Eternity of thefe punithments is revealed,
as Plainly as Words can exprefs it. Not that the Pu-
nifhments denounced, are mere arbitrary Sancions, -
like thofe annext to Human Laws. But thofe Denun-
ciations are withal fo many previous Warnings, of
- the inevitable Confequence, the Natural Tendency of
Sin to Mifery. So thatan unrepenting Sinner cannot
be otherwife than miferable in another Life by a Ne-
ceflity of nature: Since there never can be any Altera-
tion of his condition, without fuch a Change of the
whole Man, as would put the natural and fettled Order
of the Creation out of courfe.

WitH refpe@ to thefe Rewards and Punifthments,
we have the£ farther Revelations: That the very Day -
is appointed by Gob, in awhich he will judge the World in
righteoufnefs, by the Man whom be bath ordained; That
he hath committed all judgment to the Son; and that
all Mankind muft come upon their trial at once.
The glorious Pomp and Majefty of his Appearance,
the awfull Solemnity of the whole Procedure, nay the
very Words of the Sentence both on the Juft and on
the Unjuft are difcovered to us. Itis farther revealed,
That in this Day of Gob, while he defcendeth with
ten thoufands of his Angels, the beavens being on fire,
Jpall be diffolved, and the elements fboall melt avith fervent
beat. ‘Thefe are the terrors of the Lord, which are fuffi-
cient to make the flout-hearted tremble, and are fuch
Motives to all' Holinefs of Heart and Holinefs of Con-
verfation, as nothing but Infidelity or wilful Want of
Conlfideration, can render ineffeGtual.

Havine now as my Leifure and Abilities permitted,
taken a Survey of the Wifdom of Gob in the Creation -
- before I conclude, it may not be improper.to add (igre-
- thingy
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thing, in anfwer to thofe on the one hand, ‘who imagite
all Enquires of this kind to be vain, fruitlefs Labour,
and thofe on the other, who fpend more Time therein,
than is confiflent either with Religion or Reafon.

I po this chiefly in the words of that great Ornament
of his Profeffion, the Lord Chief Juftice Hak. He fup-
pofes the Gosd Steward, giving in his Account at the
Laft Day, thus to fpeak. (Happy is He, who can
adopt his Words, in fpeaking to the Judge of All!)

1. I HaVE not looked upon thy Works inconfider-
ately, and paffed them over as ordinary things: But I
have ftudioufly and diligently feasched into them, as.
things of great Eminence and Wonder ; and have efteem-
ed it Part of the Duty, which the wife Gop of Nature
requires of the Children of men, who for that very end
expofed thefe his Works, to the view of his intelligent
Creatures, and gave us nat only Eyes-to behold, but
Reafon, -m fome meafure to underftand them. Threre-
fqrel have fiétly oblerved the Frame of the World,
and its feveral Parts, the Motion, .Order and Divine
(Economy of them. I have fearched into their Qgality,
Caufes and Operations, and have difcovered as great,
if not greater matter of Admiration than in the Beauty
which at the firft Vicw they prefented to my Senfe.

2. Anp this Obfervation did not reft in the bare Peru-
fal of the Works themfelves, or in the fearching out, fo,
far as that could be done, their immediate natural Caufes.
But I traced their Being, Dependence and Government
unto Thee, the Firft Caufe of All. And by this tracing
of things to their Origihal, I was legd to a demonfirative
Convition, that there is a Gop, who is the Great
Caufe, both of their Being and Motivns: Yea, that
there is but One Gop; that he is moft powerful, moft
wife, knowing all things, governing all things, fupport-
ing all things. Upon thefe Conviétions T was ftrengtha
ened in the belief of thy holy Word, which had fo great
a Congruity with thefle Truths. )

3. AnD upon thefe Convictions I did learn the more
to honour, reverence and admire Thee, and to worthip,
ferve and obey Thee,. to walk bumbly and fincerely and

lawfully



( 239 )

lawfully before Thee, ds being prefent with me, and
beholding me, to lave and adore Thee, as the Fountain
of all Being and Good. When [ looked upon the Glory
and Ufefulnefs of the Sun, I admired the GP:D that made
* it, chalked out its Motions, placed it in that due Difs
tance from the Earth, for its Ufe and Conveniency. .
When I looked upon the Stars, thofe huge and wonder-
ful Balls of Light, placed at that immenie Diftance from
the inferior Bodies, and one from another, their Multi~
tude-and Motion, I admired the Wifdom and Power of
that Gop, whofe Hand fpans the Heavens, and has fixed
every- thing in its place. Nay, when I looked upon the
poor, little Herbs, that arife out of the Earth, and coni
fidered the fecret Spark of Life, which is in every one
of them, that attra@ts, increafeth, groweth, produces
Seed, préferves them and their Kinds ; the various Vir- -
tues that are in them, for the Food, Medicine and De-
fight of the more perfe&t Creatures: My Mind was
fwectly carried up, to the Adoration and Praife of that
Gob, whofe Wifdom and Power and Influence and Go-
vernment, are feen in thefe Footfteps of his Goodnefs.
So that take all the wifeft and ableft Men, the moft
powerful and the moft knowing under Heaven, they
cannot all equal the Wifdom and Power that are feen in
a Blade of Grafs; Nay, they cannot fo much as trace
out, or clearly and diftin&tly decypher, the great Varie.
ties in the Produion, Growth and Procefs, of its fhort
yet wonderful Continunance. Infomuch that there is
fearce any thing upon Earth, be it ever fo inconfidera-
ble, but yields me Infcriptions of the Power and Wifdom
of its Maker written upon it. :
4. In the contemplation of thy great Works of the
Heavens, thofe goodly, beautiful and numerous Bodies,
fo full of Glory and Light, I could not bat make that
natural Refle®tion, Loxp, awbat is man, that thos art
mindful of Him, or the Son of man, that thou regardsf?
bim? It is true, Man confidered in himfelf, is a Crea-
tare full of wonder: but comnpared with thefe goodly
Creatures, he feems but an inconfiderable thing, 1
learned hereby, to be humbled: to. the Duft, aofd to
. ore



adore thy Condefcenfion, that thou ﬁ_pquet_l from
Heaven, the Dwelling-place of thy Majefly, to take
care of fuch a Worm as Mau, finfol Man! .

5. In the contemplating thy Power and Wifdom, .in
creating and governing the World, I have learned Jub-
miffion to thy Will, as being the Will of that moft wife
Gop, ‘that by his Wifdom not only created at firft, bat
#ill sovems all things. I have learned to depend upoa

* thy Providence, who tho’ I am but a worm in compari-
fon of thy Heavenly Works, yet am an excellent Crea;y
ture in comparifon of the Ravens, and the Herbs of the
&cld. Yet thofe he feeds, and thefe he cloaths: And
fhall he not much more cloath and feed z2? Thus I have
in fome mesafure improved the Talent of thy Works, to
grace oat thy Majefty and my own Daty. .

Nosw is it a vain or fruitlefs Labour, thus to furvey
the wonderful Works of Gop ? And yet it is certain,
we may run to excefs, even in Enquiries of this nature,
We may fpend far more Time and Pains therein, than
is confiftent either with Religion or Reafon. Have we
not a curious Inftance of this, in the Writings of a late
eminent Philofopher ? At the fame time, a Bivine by
Profeflion, and Re&or of a confiderable Parith. ¢¢ Du-
ring the whole time, fays he, that I have refided here,
I have not been able by all my Induftry, to difcover any
mote than fifty-three Species [of BurTErFLIES!]. in
this Neighbourhood. Bat I verily believe, if Gop
fpares my Life a few years longer, 1 fhall be able to

" find feveral more!” Was it not pity, but his
Life fhould have been fpared fifty Years, for fo excellent
a purpofe ?

To thofe who lean to this Extreme, I would recom-
mend a few more Refle®tions, extra&ted from the fame
mafterly Writer. B

1. My Learning of Natural Caufes and Effe&ts, and
.of Arts and Sciences, I have not eftcemed 1o be the chief
or beft Furniture of my Mind, but have accounted them
drofs in comparifon ot the Knowledge of Thee and thy
Chrift, and him crucified. In acquiring them, I have
always taken care, 1. That I might not .too proii)icgally :

. - Row™
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beflow miy tiwe upon them, to the prejudice of that .

-~ time and pains which was moft profitably beftowed, on
the acquiring of more excellent Knowledge, and the
greater Concernments of my everlatting Happinefs.

2. I carrrep along with me in all my Studies of
this kind, the great Defign of improving them and the
Knowledge acquired by them, to the Honour of thy
Name, and the greater ifcovery of thy Wifdom, Pow-
er, and Truth; and fo tranflated my fecular Learning,
into an Improvement of Divine Knowledge. And had I
not ever preferved that Defign, in my Acquirement of
Natural nowledge, I fhould bave accounted all the
time mif-fpent, which had-been employed therein. For
I ever thought.it unworthy of a man, who had an ever.
lafting Soul, to farnifh it with fuch Learning as’ either
would die with the Body, and fo become unufeful for
his everlafling State, or that in the next moment after
Death, would be attained withoat Labour,

‘3. My Kaowledge did not heighten my Opinion of
myfelf: Forthe more I knew, the more | kuew my own
Ignorance. I was more and more convinced, That I
was. very ignorant, evenin what I thought I knew,
And I found an infinite Latitude of things, which I did
not know at all. Yea, the farther waded into Know-
ledge, the deeper ftill I found it And it was with me
juft as it is with a Child, that thinks, if he could but
‘come to fuch a Field, or climb to the Top of fuch a Hill,
he fhould be able to touch the Sky. But no fooner is he

. some thither, than he finds iz as “far off asitwas before.
Jul fo, while my Mind was urfuing Knowledge, I
found the Object ftill as far befgre me as it was, if not
smiuch farther, and could no more attajn the full and ex-
att Knowledge, of any one Subjed, than the hinder
Wheel of a Chariot can overtake the former, Tho' I
knew much that others were ignorant of, yet till I found
there was much more, whereof | was ignorant than
what I knew, even in the compafs of the mokt inconfide.
rable Subje@. And as my very Koowledge taught me
Hunmility, in the Senfe of my own Ignorance, fo j¢
taught me the Narrownefs of my Underflanding, which

Vou. II, w could

\j
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could take in things only by- licleandilistle. It taoght’

me, That thy Wildom was unfearchable, and paftfind-

ing.ont: Yea, apd that thy Works, -tho’ they ase.but.
finite .ioy themfelves, and neceffarily fhort of the infmite;

Wifdom. thet contrived; tham,. are yet fo. wondesful-as

- fully.to.confirm the Obfervation of the wifeman, Noi
. man, can fudout the Wark that twmatef, from ths begin

Qing to the End, If a man ware to fpend his whole-

€, in. the fludy of a poor Fly, he: wonld.fiil leave:
much mere undifcovered, thap the meft fingular Wit
ever attaiged.
. 4. IT taught me alo, with the wife. mas, (when [
loﬁted‘ back on what: I hed attainedy towrite Vianity:
and Vexatign, upon sll; my . feeular Knowledge. and
Learning. That little.] kaew was not attained withous
much Labops, ner yet free from. much Uncertainty.
And the great Remainden, which I knew not, rendered

. that I knew poor.and inconfiderable.

5. Hence I did moft evidently comclude, That the
Perfe&ion. of my Underftanding, was not to be found,

- ap neither sny Happieefs, in this kind of Knowledge :
In a Knowledge thas fenlbly mixt with Ignorance, in
the things L. {eemed to- know, mingled: with pain and
diffatisfaciion, in refpet of the thingsI knew not. Anmd~
the more [ knew, the more impatient my Mind was, to.

_know what it knew. not, My Knowledge did rather in~

large my Defire of knowing thaa fatisgy it. The moft-
intemperate fenfual Appetite, was more capable of be-
ing fatisfied by what itenjoyed, than-my Intelleftual Ap-
petite was, of being fatishied with. the things.] knew.
The inlarging my Underflanding with Knowledge, did:
but inlarge the Defire I had to know. So that the Anf-
wer which was retarned to Fob, -upon his Inquifition:
after Widom, The depth Jfaith, it isnat in.me, and the fea

Jaith, it is net in me: the fame account.all my feveral.

" kiads of Knowledge gave, when I enquired for Satisfac-

- tipn in them. My Metaphyfics, when I had perufed/

great Volumes of it, it was fo Mercurial, I could hardly:

hold it: And yet fo eadlefs, that the more I, read or:
thought of it, the more I might. Natural. Philof?phy,-
‘ - almoft
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atmott in every Branch, was fiill of Uncertainty. Much
of it was grounded on Suppofitions impoflible to be ex-
perimented. ‘The latter Philofophers cenfured the for-
‘mer, and departed from them. The lateft defpifed and
rejefted both, as equally ignorant. The Subjet to be
‘treated of was as vaft, as the vifible or tangible Univerfe.
And yet every individual thing was fo complicated, thag -
if all the reft were omitted, thie alone had more Li'n*
toncentered in it, than any one Age could fift to /¥
Dottom. Yet any one loft, or not exadtly fcanned, left
‘all the reft precarious and uncertain, And what could
we expet to know, ‘while we know not ourfelves, not
even our own Bodies? Yet none could ever do this:
the Difquifition con¢erning any one Part of the Human
‘Body, the Brain, the Eye, the Blood, the Nerves, ut-
terly perplexed the moft exact Scrutators.  But fup-
‘pofe ‘it were otherwife: Suppofe we could attain a full

nowledge of Philofophy, that we could mafter every
‘branch theieof, yet three Unbappinefles attend it :

- Frws’t, That moft Parts of it are of little Ufe ;. they
are only known, that they may be known. That which
is of ordinary Ufe is foon attained, and by ordinary Capa-
cities: The reft were little better than laborious ‘I'rifics,
curious Impertinencies : '

SeconpLy, That they ferve only fur this Life: A
feparated Soul or a fpiritualized Body will not be con-
cerned in them, ,

BuT admit they fhould, yet Thirdly, a greater Mca-
fure of fuch Knowledge will be attained, in one Hour
after our Diffolution, than the toilfome Expence of an
Age in'this Life would produce. What a deal of pzins
is taker here, concerning the Motion of the Sun or
Earth : Coacerning the Habitablenefs of the Moon, and
other Primary or Secondary Planeis : Concerning the
Nature, the Magnitude and the Diftance of the Fixt
Stars : Concerning the various Influences of the Heaven-
ly Bodies, in their Oppofitions, Conjunétiens, Afpeéts?
‘When once the immortal has-taken its flight, thro’ the
Stories of the Heavens, in one moment all thefe will be
known diftinétly and évidently.  All our Doubts. will be

: ' W 2 refolved.
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re'blved, andour Souls filled with Light, without any -
mixtare of Darkoefs.

Uron all thefe Confiderations I coricladed, that my
Intelle@ual Power, and the Exercife of it in this Life,
was given for a certain, ufeful and becoming Obje&t,
even to dwow thee, the only trae Gobo, and Jesus
CurisT whom thou baf fems.

* Ix many Parts of the preceeding Trad, Ihave occa-

onally touched on the Littlencfsg of Human Know-
ledge.  Perhaps a few more Obfervations on this impor-~
tant Head may not be.unacceptable to the ferious Reader.
1 propofethem barely as Hints, which may be perfued at
Jarge, by men of Refletion and leifure.

To begin (where we ended before) with the thin
which are at the greateft Diftance from us. How !sa:
does the Univerfe extend, and where are the Limits of it?
Where did the Creator. ¢ flay his rapid Wheels ?”
Where « fix the golden Compafles i Certainly Him-
felf alone is without Bounds, but all his Works are finite.
Therefore he muft have faid at fome point of Space,

¢ Be thefe thy Bounds :
This be thy juft Circumference, O World !”

Bat where, who can tell? Only the Morning-Stars who
then fang togetber, the Sons of Gop, who then fouted for
Jo. All beyond the Region of the Fixt Stars, is utterly
hid from the Children of men.

Anp what do we know of the Fixt Stars ? A great
deal, one would imagine : Since, like the moft High,
we too tell their number, yea, and call them all by thesr
names ! Thofe at leaft which appear to the naked eye,
both in the Northern and Southern Hemifphere. But
what are thefe in comparifon of thofe which our Glaffes
difcover, even in an inconfiderable Part of the Firma-
ment ? What are one or two and twenty hundred. to
thofe which we difcover in the Milky-way alone 2 How
many are there then in the whole Expanfe, in thebound-
lefs Field of Ether ? But to what Ezd do they
ferve ? To illuminate Worlds ? To impart Light and
Heat to their feveral Choirs of Planets ? Or (as the in-

: genious
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gedious Mr. Hutchinfon fuppofes) to gild the Extremi-
ties of the folar Sphere, which according to Him is'the
only inhabited Part of the Univerfe : And to minifter, in
fome unknown way, to the perpetual Circulation of
Light and Spirit ?

For our fakes only that great Man apprehends the
Comets alfo to run their amazing Circuits! But what are

Comeéts ? Planets not fully formed ? Or Planets deftroy-"

ed by a Conflagration ? Or Bodies of an wholly differ-
ent Nature, of which therefore we can form no ldea ?
How eafy is it to form a thoufand ConjeGures : how
hard to determine any thing concerning them ? Can
their huge Rewolutions be even tolerably accounted for,
by the Principles of Gravitation and Projettion ? Has
« not Dr. Rogers overturned the very foundation of this
fathionable Hypothefis ? What then brings them back,
when they have travelled fo immenfely far beyond the
Sphere of the Solar Attraftion * And what whirls them
alone, when by the Laws of Gravitation, they fthould -
immediately drop into the Solar Fire? .
WaaT is the Sun itfelf ? It is undoubtedly the moft

E}orious of all the inanimate Creatures. And its U w

now. Gob madeit 1o rule the Day. Itis s
. ¢ Of this great World both Eye and Soul.”
But who knows of what Sudffance it is compofed ? Or
even, whether it be fluid or folid ? What are thofe on his
Surface that are continually changing ? What are thofe
that always appear in the fame place? What is s rea}
Magnitude? Which fhall we embrace, amidit the immenfe
Variety of Opisions 3 Mr. Whifton indeed fays, Fhat
eminent Altronomers are nearly agreed upon this Head,
- But they cannot agree concerning his Magnitude, *till

they agree concerning his Diffancs. And how far are
they from this. The Generality of them believe, that
he is near an hundred Millions of miles from the Earh,
Others fuppofe it to be Twenty, fome Twelve Millions :
Andlalt comes Dr. Rogers, and brings a clear and full
Demonjfiration, fo he terms it, Fhat they are not Three
Millions from each other. What an pnbousnded Field for
‘C"mjeﬂure' is her¢? But what Foundation for real Kurow-
dpe? '

¢ /W 3 . JU ST
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JusT as much do we know of the feebly-fhining Bo-
dies that move regularly round the Sun : Of Fupiter, Sa-
turn, and the other Planets. Their Revolutions we are
acquainted with. But who is abletothis day, regularly
to demonftrate, either their Magnitude or their Diftance ?
Unhlefs he will prove, as is the ufual way, the Magnitude
from the Diflance, and the Diftance from the Magnitudet
And what are Fupiter’s Belts 7 Can aoy man tell ¢ What
is Saturn’s Ring ? The honeft Plough-man knows as well
as the deepeft f’hilolbpher. How many Sarellits, Secon-
dary Planets, move round Jupiter or Saturn? Are we
fare even of their Number ? How much lefs of their Na-
ture, Size, Motions, or Diftances round the Primary ?
But what wonder we are fo ignorant concerning Saturn’s
Mocn:, when we know fo little of oar own ? For altho?
fome men of Genius have not only difcovered

¢ Rivers and Mountains on her fpotty Globe,”
but have travelled over the whole Hemifphere which is
obverted to us, (And why is the fame Hemifphere al-
ways obverted ? What reafon can be afligned, why we
do not fee the other Hemifphere in its torn ?) have mark-
ed out all her Seas and Continents, with the utmoft Ex-
2€tnefs : Yea, and carried Selenography to fo great Per-
fe&tion, as to give us a complete Map of the Moon : Yet
do others (and not without Reafon) doubt, Whethes
She has any Atmofphere. And if fhe has not, She caa
have no Rain or Dews, nor confequently either Seas or
Rivers. So that after all we have nothing more than
mere ConjeQures, concerning the neareft of all the
beavenly Bodies. ’ :

AnD what is it that contains them all in their Orbits,
.and that is-the Principle of'their Motions ? By what cre-
ated Power, svhat outwaid or inward Ferce, are they
thrown forward to fuch a point, and then brought back
again to a determinate Diftance from the Central Fire ?
Dr. Rogers ha: evidently demonftrated, that no Con-
jonction of the Centrifugal and Centripetal Force, can
poflibly account for this, or ever caufe any Body to
move in an Ellipfis.* Will Light moving outward and re.
turning inward in the formof Spirit, account for them 2

B Nay,
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Nay, if they take away fome, they plunge us into other
Difficulties, no lefs confiderable  So that there is rea-
fon to fear, that even the. Newtcpian, yea and Hutchin-
Jonian Syftem, however plaufible and irgenious, and
whatever advantage they may have in feveral particulars,
are yet no more ¢apable of folid convincing Proof, than
the Prolemaic, or Cartefian. -

BuT let us come to the things that.are nearer home,
and fee what Knowledge we have of Them. And how
much do we know of that wonderful Body, that enables
us to fee and know all things ‘round us # .1 mean Lighr.
How is it communicated to us? Does it-flow in a lucid
River, in a continued Stream-from the Orb of the Sun
to the Earth? Or does the Sun impel thofe Particles
only, which are eontiguous to his Orb, which impel
others, and fo on and on, to-the Extremity of his Syftem »
Again, Are the Particles-of Light, maturally and effns:-
dﬁ lucid? Or only by-accident, when they are colleted #
Or when put into motien? *  Yetagain, Does Light
gravitate or not? Does it artra& otber Bodies or repel
them? Is it the firongett, or the only Repellent in Na.

_ture, and what cemmunicates that- Power to all Repel-
lents in Nature? Is-this Power the fame with Elafticity,
or wherein does it differ therefrom ? Is Light fubjec to
the General Laws, which obtain in all other Matter? Or
is it a Body Jui generis, altogether different from all other
Bodies ? Is it the fame, or how does it differ from Etber?
Sir Ifaac Newton’s fubtke Matrer? What is Ether?
‘Wherein does it differ. fromithe ElecZric Fluid? Who
can explain (and demorfirate the truth of his Explana-
tion) the Phznomena of Ble@ricity ? Wby do fome Syb-
flances conduc? the Eleétric Matter, and others arreft its
Courfe? Why do a Globe of Glafs and another of Syt
phur, juft countcr-a& each other? Why is the coated
Phial capable: of being charged juft to fuch a point, and
po farther? O Crux :Rbilofopborum! Superabundant
Proof of the Shortnefs of Human Knewledpe / :

Bur let us confider-what is not of fo fubtle a Nature,
nor therefore fo liable:to elude our Enquires. Surely we
underftand the.ir we breathe; andwhich encompaffes. us
, on
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on every fide. By its Elaflicity it feems to be the Grand’
Mover and General Spring of all fublunary Nature.
But is Elagticity eflentigl to Air, and confequently infe-
parable from it? Notfo. It has been lately proved by
numberle(s Experiments, That it may be fxt, divefted
of its Elafticity, aod generated;, reflored to it ‘anew.
Therefore Elatticity is not efleatial to Air, any more
than Fluidity is to Water. Is it then elaftic any other-
wife than as it is joined to anether Body ? As every Par-
ticle of Air, is in its ordinary State, attached to a Pasti~
cle of Ether or Ele@nc Fire? Does it not derive its
whole Elatticity from this, (Perhaps the only true, effens
tial Elaftic in nature:) And confequently, when fepa- .
rated from this, lofe all its elaftic Force: For wamt of
which it is then effete, and will neither fuftain Flame,
-nor the Life of Animals. :

By what Power do the Dew, the Rain, the other Va-

s, rife and fall in tue Air? Can we account for all

the Phznomena of them, upon the Common Principles ¥
And can we demonfirate, that this is the true, the moft
rational Way of accounting for them ? Or fhall we fay,
with a late ingemious Writer, That thofe Principles are
pterly infofficient 7 And that they caunot be accounted
for atall, but upen the Priaciples of Electricity ?

Do we throughlv underftand the Nature and Proper-
ties of the Amofpbere that furrounds us? That immenfe
Congeries, not only of Air and Vapours, whether of a
Watry or Inflammable Nature, but kewife of Efuvia
of every kind, which ave continualfy fieaming out from
folid as well as fluid Bodies, i all Parts of the terrague-
aus Globe ? Do all Inftruments, with all che Improve.
ments of them fuffice, to give us a thorough Knowledge
of its. conftituent Parts? Do they inform us of their in-
pumerable Combigations and Changes, with the remote
and immediate Caudes of them? Very far from it: And yet
it is not a barely curious Knowledge, but ufefol in the
bigheft degree: Seeing for want ef it not ealy various
Difealss, but often Death itfalf enfues..

LeT us defgend to wharis of & #ill more firmy and
flable natwse, asd fubjsct to. the: Scruting of llbnkm

, Senfes :
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Senfes: Namely the Earth we tread upon, and which
Gop hath peculiarly given to the children of men. Do
the Children of men underftand this? Of what Parts
then s it compofed ? I fpeak now of its Ioternal Parts,
in comparifon of which the Surface is next to nothing.
Many-Arguments induce us to believe that the Earth is
between Seven and Eight thoufand miles in diameter.
How much of this do we know ? Perhaps fome Cavities,
Natural or Artificial, which have been examined by men,
defcend One, or even Two Miles beneath its Surface.
But what lies beneath thefe? Beneath the region of
Foffils, of Stones, Metals and Minerals } Thefe being
only a thin, exterior Cruft. Whereof confift the Inner
Parts of the Globe? Of a Nucleus, (as an eminent Man
fuppofes, in order to account for the Variation of the
Needle) and a.luminous Medium interpofed, between
that and the outer Shell? Oris there a central Fire, a.
grand Refervoir, which fupplies all the Burning Moun-
tains : As well as minifters to the ripening of Gems and
Metals, if not of Vegetables alfo? Or is the great Deep
ftill contained in the bowels of the Earth, a central Abyfs
of Waters? Who hath feen ? Who can tell? Who caa
give any folid Satisfaion to a rational Enquirer?

BuT what wonder if we are ignorant of its Internal
Nature: For how many Parts are there on the Surface of
the Globe, which after all the Difcoveries of later Ages,
are flill utterly unknown fo us? How very litile do we
koow of the Polar Regious, either in Europe or Afiaf
In Afia particularly, where all but the Sea-coaft, is mere
Terra incognita? How litle do we know of the Inland
Parts either of Afric or America? Either of the Soil, the
Climate, the Fruit, the Animals, or the Human Inha-
bitants. So far are we from having any proper Know-
ledge of thefe, that we can fcarce form any rational

. Conjeture abput them.

Anxp who knows what is contained in the broad Ses,
in the Abyfs that covers fo large a Part of the Globe?
Many indeed go doauvn to the fea in fbips, and occupy their
bufinefs in the great waters. But what knew they, of
what is contained therein; either of its Animal-inﬁabi»

tants,
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tants, its Prodo@ions of the Viegetable kind, or thofe of
a Mineral or Metallic Natare? Moft of its Chambese
are inaccefible to Man, fo that how they are farnifhed
we know not. Leviathan may rake bis paflime therein:
but they ase not defigned for the children of men.

Bur let.us come nearer home. How Tlittle do we
know even of the Furniture of the Dry Land ? Survey
thofe things which fall dire&ly underour notice, even
the moft fimple, Stones, Metals, Minerals. HFow ex-
ceeding imperfetly are we acquatnted, with their
Nature and Properties ? What is there in the inward
Contfitution of Mrtals, which diftinguithes them from
all other Foffils 7 Frem Stones in particular? ¢ Why,
they are heavier.” True; but what makes them -
heavier ? I doubt, ‘whether Solomom himfelf was able
to aflign the Reafon. What is the original,
mternal Difference between Gold and Silver, or be-
tween Tix and Lead? "Tis all myftery to the Sons of
Men. And yet vain man would be wife.

“ Ifadl the men in the world, fays the great Mr.
Boyle, were to fpend their whole Life in the Search,

- they would not be able to find evt all the Properties
of that fingle Mineral, Antimony.” And if all men
tould know fo little of une thing, how little can one
man know of All? ‘

LET us proceed to the higher Parts of the Creation.
Otferve the veperable Kingdom. Aad here alfo what-
ever difplays theWifdom of the Creater, difcovers the
Ignorance of his Creature, 'Who can clearly deter-
mine even that fundamental Queftion, concerning
the General Narare of Vegetables, Does the Sap per-
form a regular Circulation thro' their Veffels or not ?
How plaufible Argument< have been brought, both
on the ore fide and the othes ? Who knows the
feveral Species of Vegetables, from the Qedar of Leba-
aow, to the Hyffop on the wall? Or rather, (if we
would defcend from the higheft to the loweft) to the

-innumerable Grove of Plants which appear, in the
form of Mouldinefs: Or thofe more innumerable (if

. the Expreflion may be ailowed) which do.not appear

° B -e - . ‘.
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tortlie naked ape ag all ? Whe is able’ to-dif
cover the prapen, fpecific Difference, between any
one kind of Plant and anether? Qr the peculiar inter-
oal. Conformation and: Difpofition of theisr compenent
Passicles ? Yea what man.upon -earth throaghly under-
{tapds the Nagurg and Propesties of any one Plant
uader Hesven ? ]

Ascexn wae: higher flilt, from. Plants to Afnimalss
But here we ars flopped in the mid-way. Under
which of thefe thall we place the innumerable Tribes
of Microfcopic Awimals, fa called? Are they ral
Animils in. the common Senfe of. the. Word.? Or
are they Animals, in quite another Senfe? Effentie
ally differant. from all other Species of Awimals
in the Univerfe : As neither requiring any Faed to
fuftain them, nor generating or being generated ?-
Are they no Animals at all, {according to the Suppe-
fition of a late iogemious Writen) but merely ipani.
mate Particles of Matter, in a State of Fermentatian ?
So much may be faid for each of thefe Opinions; that
itis not eafy to fix upon any of them. :
. Ir they are Animals of a peculiar kind, which nei-
ther generate, nor: are generased, they: fpread a veil
ever on¢ confiderable Branch of Human Ignoranees
For how totally ignorant are the maft fagacious of
men, touching the whale Affair of Generation? I do not

. fay, of the Generation of Infeéts and Fithes : The
eountlefs Fry, . :

¢ That by unnumbered Millions multiply :*

But let us.come. to that of the moft perfect Animals;
Yea, of Man himfelf. Iz the boct-of the Creator.indeed;
avere all our members auritten ;5 whieh day by day wewe far
fbioned, when as yet there awere-nams of them. But by
what Rule were they fathioned? In what manner ?
By what Degrees, from the moment of Impregnation 3
Wha can explain -

¢ How the dim Speck of Entity began T

¢ T?extend its recent Farm, and fwell to Man ?
By what. means was the fie Mayon commuricated to
the Pundum Jajiens? When and how was the immartal
Spirit added to the mafs of fenfelefs Clay? There is -

. no



no need of defcending to Particulars : for *tis Myftery .
all! And after all our refearches, we can only fay,
am fearfally and wonderfuly made! .

Bur is there any fuch thing as eqaivacal Generation,
whether of Plants or Animals? It is impoffible, any
thing can appear more abfurd to the eye of Reafon.
Was there ever an inftance, fince the World began,
that sn Houfe grew of it/elf ? Nay, fo much as a Bed,
a Table, a Chair, or the fmalleft piece of Houthold-
furniture ? And yet how trifling and inartificial is the
Conftru@ion of thefe, to that of the meanneft Plant or
Animal ¢ What is the Workmanthip of #bite-ball or
Wefiminfier Abby, to that ofa TreeoraFly ? And
get, on the other hand, if we deny fpontancous

neration, what Difficulties furround us ? 1f we can
givea pladfible account of the Propagation of Miffeltoe
on Trees, and a few of the Plants growing on the tops
of Houfes, or on the Walls of Churches and Towers, -
yet how many more confound all our Sagacity ? And
how many Animals are difcovered in fuch Places, as
no Animal of that kind ever frequented ?

WiTH regard to the loweft Clafs of Animals, Infe&s,
almoft innumerable are the Difcoveries which have
been made within few Years, particularly by the in-
genious and indefatigable Mr. Reaumur : But how in-
confiderable is all this, in comparifon of that which
#till remains undifcovered ? How many Species, how
many entire Genera of thefe, are we totally unacquaint-
ed with 7 How many Millions by their extreme Mi-
nutenefs elude our moft careful Enquiries? And the
minuter Parts of larger Animals, efcape our utmoft
Diligence ? So that all we can attain to is an imperfe&
Knowledge of what is obvious in their Compofition.

Have we a more perfe® Knowledge of Fifbes than
of Infe@ts ? How many of the [nhabitants of the Wa- .
ters, are intirely concealed from human View; by
the Element wherein they live ? It is not permitted to
the Sons of men, to0 avalk thro’ the Paths of the fa, nor
confequently to trace out their feveral Kinds or Species
with any Exa&tnefs. Butit is highly probable thefe

. are
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. are far more numerous, than the Species of Land-Ani- -
mals : As the Diftance between the fmalleft and the
largeft of Sea-Animals, isfoimmenfely greater; from
the Minow, for inftance, (tho’ this is far from bein
the leaft) to the Norawegian Whale : To fay nothing o
Bithop Ponteppidan’s Craken and. Sea-Serpent, which I
doubt never exifted but in his own Imagination. And
with regard to the Species we are acquainted with,
how little is it that we know ? Only a few of their
General Properties; enough to fatisfy our Need, but
not our Curiofity. - :

' WE are fomething better acquainted with the Inhabi-
tants of the Air ; Birds being more acceffible to ys : Yet
upon the whole, we are very far from being perfeatly
acquainted with them. Of many we know little more
than the outward Shape. - We know a few of the obvi-
ous Properties of others, but the inward, fp=cific Differ-
ence of very few. We have a thorough adequate Know-
ledge of none. . - .
- ¢ However we have a more extenfive Knowledge of
" Beafts, many of which are our domeftic Companions.”
Certainly we have. And yet a thoufand Queftions ma
be atked even concerning thefe, which we are in no wi
able to anfwer. To touch only on two or three Gene-
ral Heads. Do they reafon, or do they not ? Whence
arife the different Qualities and Tempers, not only in
different Kinds and Species, but even in the Individuals
of one Species, as in Dogs, Cats and Horfes ? Are
they mere Machines ? 1f we aflert they are, it inevitably
follows, that they neither fee, nor bear, nor fmell, nor

Seel.  For of this mere Machines. are utterly incapable.
Mauch lefs can they &now or remember any.thing, or move
any otherwife than they are impelled. Butall this, - as
numberlefs Experiments fhew, is quite contrary to mats
ter of fa&t. On the other hand if they are nat
mere Machines, if they have either a Senfation, or
Knowledge, or Memory, or a Principle of Self;motion,
then they are nor mere Matter; they have in them an
immaterial Principle. But of what kind ? Will it die
with the Body, or ndt ? Is it Mortal or Immortal ? Here

Vou. 1L X again



again we are got intoan unknown Path. We cannot order
our Speech, by reafon of Darknefs. ,

But altho’ we know fo little either of the things
what gre abowe us, of thofe that are beneath us, or of
rnofe that furround us on every fide, yet it is to be
hoped, we know ourfelves : And of ‘all, this is the
moft ufeful, the moft meceffary Knowledge. But do
we truly know Ourfelves ? Do we know the moft ex-
cellent Part of ourfelves, onr own Sou/ 7 That it is a
Spitit, we know. But whatis a Spirit ? Here again
we are at a full fop. And awbere is the Soul' bdged ?
In the Pineal Gland? The whole Brain ? In the
Heart ? The Bload ? In any fingle Part of the Body ?
Oi isit (if any one can underftand thofe Terms) AH
in All, and All in every Part ? How 1is it united
to the Body > What is the fecret Chain, . what the
Bands that couple them together ? Can the wifet of
_ Men give a fatisfatory Anfwer even to thefe few plain

ueftions. :

As to the Body, we glory in having attained abun-
dantly more Knowledge than the Antients. By our
Glafles we have difcovered very many things, which
we fuppofe they were wholly unacquainted with. But
have we difcovered, why we perfpire three Parts in
four lefs when we fweat than when we do not.? What
a total Miftake is it then to fuppofe Sweat is only an
Increafe of Infenfible Perfpiration ! Have.
we difcovered, Why one Part of Mankind have black
Skins, and the other white? It is not owing to the
Climate : For both Black men and White are born in
the fame Latitude. And have not Negros the fame
Flefh and Blood with us? But what is Fles 2
"Fhat of the Maufcles in particular ? Are the Fibres out
of which it is woven, of a determinate Size ? So that
when you have divided them into{maller and fmaller,
to a certain point, you come to thofe of the fmalleft
kind ! Or are they refolvible (at leaft in their own na-
ture) into {fmaller and fmaller in infinitum ? How
" doesa Mufele a22? If you fay, by being inflated, and
confequently fhortned : I afk again, But whatis it

: inflated
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-inflated with ? If with Blood, how and whence comes
that Blood ? And what becomes of that Blood, whi-
ther does it go, the moment the Mafcle is relaxed ?
What is Blood ? Of how many fortsof Particles does it
effentially confift? Of red Globulesand Serum ? But
in the famous Inftance, the Man bled at the Nofe,
*till what was difcharged had no Rednefs left. * By
what Force is the Circulation of the Blood performed ?
Can any one fuppofe the Force of the-Heart, is fuf-
ficient to overcome the Refiftance of all the Arteries ?
Are the Nerwes pervious or folid ? How do they aét ¢~
By Vibration, or Tranfmiflion of the Animal Spirits
What are the Animal Spirits ? If they have any being, *
are they of the nature of Blood or Ether ? What
is Sleep 7 Wherein does it confift # We do not enquire
What are the Effects of it, (Ceffation of voluntary Mo-
tion and fo on) but what is the thing itfelf, the
Caufe of thefe Effeéts ? What is Dreaming ? By
what Criterion can we diftinguifh Dreams from wak-’
ing Thoughts ? I mean, by what nteans may. a dream-
ing Perfon, then know that he isin a dream? What
is (the Confanguineus Somni) Death ? When do we die ?
You fay, ¢ when the Soul leaves the Body.” This
cannot be denied. But my Queftion is, When does
the Soal leave the Body ? When we ceafe. to breathe,
according to the Maxim, Nullus Spiritus, nulla vita?
This will not hold: for many have revived, after
Refpiration was utterly ceafed. When the Circulation
of the Blood ftops ? Nay, neither will this hold : For
many have recovered, after the Pulfe was quite gone.
When the vital Warmth ceafes, and the Juices lofe
their Fluidity ? Even this is not a certain Mark. For
fome have revived, after the Body was quite cold and
fiff: A cafe not uncommont in: Swwein, ~ Byr whiat. t6-
Ked then can we furely know? It feems, none fuch
can be found. Gop knows when the Spirit returns to
H‘l;nd And the Spirit itfelf : But none that dwells ig
a Body.

WHyA'I‘ caufe have we then to adore the Wifdom of
Gop, who has fo exaltly proportioned our Know-
., X2 ledge
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ledge to our State ? We may know whatever is need-
ful for Life or Godlinefs, whatever is neceffary either
for our prefent or eternal Happinefs, But how little
befide can the moft penetrating Genius know with any
Certainty ? Such pains, fo to %peak, hath Gop taken,
to bide pride from man! And t6 bound his thoughts

within that Channel of Knowledge, whercin he alrea-
dy finds eternal Life ! :
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