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INTRODUCTION:

" Being the Subftance of

A LETTER TO THE HON, T&%%,

DeARr Str,

AM defired by the Marchionefs of

Setftar to give you fome account of
thofe young Gentlemen and Ladies whom
vou {aw enter the faloon the morning you
left us, and who came to his Lordfhip’s
feat on an adventurethemoft extraordinary
and the moft to be admired of any I ever
knew. You may remember it was holiday=
time, and thefe little gentry being come
from {chool, met firft at the Countefs of
Twilight's to divert themfelves ; - where
they were fo divided in their tafte for
amufements, that warm debates enfued.—
One propofed Threading the Needle, ano~
ther Hot-Cockles, a third Shuttle-cock, a
fourth Blind Man’s Buff ; and at laft Cards

| B were



2 IntroducFion.

were mentioned. Mafter Telefcope, a.
youmT gentleman of diftinguilhed abilities,
iat ﬁlent, and heard all with complacency
and goodtemper till thisdiverfion was pro-
pofed ; but then he ftarted from his {feat,
and begged they would think of fome more
innocent amufement. Playing at cards for
money, {ays | ne, 1s fo nearly allied to covet-
ouflifefs and ‘che ating, that I'abhot it; and
have often wondered, when I was at Bath
with my Papa; how peoPIe, feemingly of
years of difcrctlon, could fo far miftake
themfelves and abandon comimon: fenfe, as
to lead a young gentleman, juft breeched,
or a’ little lady in a frock drefs, up to a
gaming table; to play and bet for 1hil-
lings, crowis, and perhaps guineas, among
e ele of Al iarpers.  Parents, continucd
e, mightalmoft as well teach v e children
to thleve as to game : for they are kindred
employments, and generally terminate in
the ruin of both fortune and charaéter,—
Lady Twilight, who is no friend to the
modern modes o‘f education, {imiled at this
Vouwgentlem'm s remark, and defired him
to point cut fome dlvelﬁon himfelf. ’Tis
impoffible’ for me, Madam, fays he, to
find out an amufement fuitable to the tafte
of all the company prefent, unlefs I was per-
fc&ly acquainted with thexr dl(POﬁthélS‘
108



Introduétion, 3

but were 1 to chufe, I'thould prefer thofe
which not only divert the mind, but im-
rove the underftanding: and fuch are
1nany of the diverfions at the fchool where
1 am placed. We often play at tham Ora-
tions, comical Difputes, meafuring of
Land and Houfes, taking the Heights and
Dlﬁances of Mountains and Steepies, {olv=
Problems and Paradoxes on Orreries,
Globes, and Maps, and fometimes at Nata-
ral Philofophy, which I think is very en-
tertaining, and at the fame time extremely
ufeful ; for whether our knowledge 1s ac-
uired by thefe amufements and recading
little books, or by ferious and elaborate
ftudy, what is obtained will be equally fer-
viceable : nay, perhaps that which is ac-
quired in the entertaining manner may
have the advantage; for, as it is conveyed
to the mind with a train of pleafing ideas,
it will be the more permanent and lafting,
and the eafier called up by the memory to
our affiftance.

TheCountefs was very defirous of know-
ing what {ort of diverfion could be made of
Natuarai Phil lofophy: and finding her young
vifitors in the fame difpofition, fhe con-
dufled them to the Minquxs of Setftay’s,
that they might have the ufe of proper in-
froments, | As my Lord Marguis was en-

B o gaged
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4 Introduétion,

gaged in company, Lady ‘Twilight, though
nearly related to his Lordfhip, would not
difturb him, but led them through the fa-
loon into a private parlour, where our lit-
tle Philofopher, at the requeft of her La-
dythip, immediately opened the Leéture,
without making idle excufes, or walting
for farther folicitations; which he knew
would be 1!l manners,

LECTURE
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LECEURE 1.
Of Matter and Motion.

Y Matter, my young friends, we mean

") thefubftance of all things, or that of
which all bodies are compoied, 11 whate-
ver form or manner they may prefeat them-
felves to our fenfes; for this top, that ivery
ball, c¢he hill before us. and all tiings
you fee, are made of matter differently
formed.

As to Motion, I'may fave myfelf and
you the trouble of explaining that;: for
every boy who can whip his top knows
what motion 1s. . §

Matter, or Body, is indifferent to motion
or reft.  As for example, when I whip my
top, it runs round, or is in wmotion; but
when 1 leave off whipping, the top falls
down, and is at reft. _ )

When a body is ‘in ‘motion, as much
force is required to make it reft as was re-
quired while it was at reft, to put it 10 mo-
tion. «Thus : Suppole a boy firikes a ball
from a trap, and another ftands clofe by to
catch it, it will require as. much firength
or force to ftop that bally or put itina
frate of reft, as the other gave to put itin

: B 3 motion ;



6 OF Matter and Motion.

motion; allowing for the diftance the two
boys ftand apart, :

No body or part of matter can give
atfelf either motion or reft : and therefore
2a body at relt will remain fo for ever,
unlefs it be put in motion by fome ex-
ternal caufe; and a body in motion will
move for ever, unlefs fome external caufe
ftops it.

This feemed fo abfurd to Mafter Wilfon,
that he burft into 2 loud laugh. What !
fays he, fhall any body tell me that my
hoop or my top will run for ever, when I
know by daily experience, that they drop .
of themfelves, without being touched by
any body ? At this our little Philofopher
was angry, and having requefted filence ;
Dor’t expofe your ignorance, Tom Wil-
fon, for the fake of alaugh, fays he ; if you
intend to go through my courfe of Philo-
{ophy, and to make yourfelf acquainted
with the nature of things, you muft pre-
pare to hear what is more extraordinary
than this, When you fay that nothing
touched the top or the hoop, you forget
the friction or rubbing againft the ground
they run upon, and the refiftance they
meet with from the air in their courfe,
which is very confiderable, though it has
efcaped your notice,t Somewhat too might

be



Of Matter and Mbtion, 7
be faid on the gravity and attra&tion be-~
tween the top, or the hoop, and the earth;
but that you are not yet able to compre-~
hend, and therefore we fhall proceed in
our Le&ure.

A body in motion will always move on
in a ftraight line, unlefs it be turned out
of 1t by fome external caufe. Thus, we
fee that a marble thot upon the ice, if the
furface be very fmooth, will continue its
motion in a ftraight line till it is ftopt by
the fri&ion of the ice and air, and the force
of attraflion and gravitation. ’

The {wiftnefs of motion is meafured by
diftance of place, and the length of time in
which it is performed. Thus, if a crickets
ball and a fives-ball move each of them
twenty yards in the fame time, their mo=
tions are equally fwift; but if the fives-
ball moves two yards while the cricket=
ball is moving one, then is the motion of
the fives-ball twice as {wift as the other.

But the quantity of motion is meafured
by the {wiftnefs of motion as above de-
{cribed, and the quantity of matter moved,
confidered together. For inftance : If the
cricket-ball be equal in bulk and weight to
the fives-ball, and move as fwift, then it
hath an equal quantity of motion.  But if
‘the ericket-ball be twice as big and'heavy

)
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as the fives-ball, and yet moves equally
fwift, it hath double the quantity of mo-
tion ; and {o 1n proportion.

All bodies have a natural tendency, at-
traltion, or gravitation towards each other.
Here Tom VVll(on, again laughing, told
the company that Philofophy was made up
of nothing but hard words.—That 1s be-
caufe you h'wc not fenfe enough to enquire
into, and retain the ﬁgmﬁc:mon of words,
fays our Phxlofophcx. All words, conti-
nued he, are difficult till they are explain-
ed; and when that 1s done, we thall find
that gravity or orawt'mon will be as ea
fily underftood as praife or commenda-
tion; and attra&ion as €afily as corre&ion,
Whlch you deferve, Tom Wil{on, for yous
impertinence.

Gravity, my young friends, is that uni-
verfal dn(poﬁtlon of matter ‘vhnch inclines
or carries the lefler part towards the cen-
tre of the greater part, which 1s callec
weight or pmvxtmon in the lefler body
but attrafion in the greater, becaufe i
draws, as it were, the lcﬁex body to 1t.—
Thus, all bodies 1n or near the earth’s {ur
face have a tendency, or {ceming inclina’
tion, to defcend towards its middle part @
centre; and but for this principle in na
ture, the earth 1 (confidering its form an

m”".tlf
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fituation in the univerfe) could not fubfift
as it is, for we all fuppofe the'earth to be
nearly round (nay, we are fure it is fo,
for Captain Cook, and many other navi-
gators, you know, have failed round it);
and asitis fu(pendzé in fuch'a mighty void
or {pace, and always in motion, what
fhould hinder the ftones, water, and other
parts of matter falling from the furface,
but the almighty arm of God, or this prin-
ciple or univerial law in nature, of attrac-
tion and gravitation, which he has efta-
blifhed tokeep the univerfe in order,—~To
‘illuftrate and explain what I have faid, let
us fuppofe the following figure to be the

carth
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earth and feas:  let Tom Wilfon ftand at
this point of the globe or earth, where we
are, and Harry Thompfon at the oppofite
part of the earth, with his feet (as they
muft be) towards us: if Tom drop an
orange out of his hand, 1t will fall down
towards Harry: and if Harry drop an
orange, it will fall feemingly upwards (if
I may fo exprefs myfelf) towards Tom :
and 1f thefe oranges had weight and power
{fufficient to dx(place the other particles of
matter, of which the earth is compofed,
{oras to make way to the centre, they
would there unite together, and remain
fixed: and they would then lofe their
power of gravitation, as being at the cen=
tre of gravity and unable to fall, and only
retain in themfelves the power of attrac-
tion.

This occafioned a gcneral laugh ; and
Tom Wilfon ftarting up, atked how Maf-
ter Thompfon was to ftand with his feet
upwards, as here reprefented, without hav-
~ ing any thing to fupport his head 7—Have

p'mence, fays the little Philofopher, and
I will tell you ; but pray behave with good
manners, Mafter Wilfon, and don’t laugh
at every thing you cannot comprehend,
This difficulty is felvéd ; and all the feem-

mcr confuﬁon which you apprehend of be-
H (]Y( \
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dies flying off from each other is removed,!
by meansof this attradtion and gravitation.
Afk any of the failors who have been
round the world, and thcv will tell you
that the people on the part of the globc
over .againft us, do not walk upon their
lieads, though the earth is round; and
though their heels are oppoﬁte ours, thcy
are in no more danger of falling into the
mighty {pace bencath them, than we are
of falling (or rather rifing, I muft call it
here) up to the moon or the ftars.
But befides this general law of attraétion
and gravitation, which affets all bodies:
e ually and univerfally, there are particu-
lar bodies that attraét and repel each other,
as may be feen by this Magnet or Load=
Jione, which has the property of attracts
ing or brmgmg iron to it with one end,
and repelling or forcing it away with thc,
other. My kmfc, fays Sam Jones, which
was rubbed on a loadftone fome years agoy
ftill retains the power of picking up nee-
dles and fmall pieces of iron. /
But this; fays Mafter Telefcope, is but
a {mall part of the virtues of the Load-
itone; foruntil its ufe was difcovered, {ai=
lors never ventured with their thips out of
fight of land. You certainly joke Sir,
{ays Harry Thompf{on, for it is impoffible’
s that
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that a picce of iron like that can be of any
fervice in navigating thofe large fhips T
faw fome time ago. "I am 'forry, replies
our Philefopher, that you, like moft ig-
norant people, fhould think all things
which you do not know the caufe of, im-
poffible ; but I will foon prove to you, that
it1s very fimple. They firft procure a
picce of fteel, made {fomething like a nee-
dle, but flat, about four inches long : this
they rub with the Loadftone, and then ba-
lance 1t exaétly on two points or pivets, {o
that it may turn round freely. One of the
‘ends of the needle thus balanced, will al-
‘ways point towards the north. This nee-
dle, when put in a box, is called the ma-
riners compafs, Thus the failors can fteer
to any partof the world’; which they could
not do without the help of this picce of
1ron,

- When bodies are fo attradted by each
other as to be united or brought into clofe
contadl, they then adhere or cohere toge-
ther, {o as not to be eafily feparated : and
this 1s called in Philofophy, the Power of
Cohelion, and is undoubtedly that princi-
ple which binds large bodies together ; for
all large bodies are made up of atoms or
particles inconceiveably fmall.  And this
eohefion will be always proportioned to

e
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the number of particles or quantity of the
{furface of bodies that come 1nto contalt, or
touch each other ; for thofe bodies that
are of a {pherical form will not adhere {o
ftrongly as thofe that are flat or {quarey
becaufe they can only touch each other at
a certain point; and this is the reafon why
the particles of water and quickfilvers
which are globular or round, are fo eafily -
feparated with a touch, while thofe of me~
tals and fome other bodies, are not to be
parted- but with great force: Togive a
familiar inftance of this cohefion of matter,
our Philofopher took two leaden balls, and
filing a part off each, fo that the two flat
parts might come into clofe contaét, he
gently prefled them together, and they
united {o firmly, thatit required fome con-
fiderable force to get them afunder.

The {fame force applied to two different
bodies will always produce the fame quan-
tity of motion in each of them. "I'o prove
this, we put Mafter Jones into a boat,
which (including his own weight) weighed
ten hundred, on the Thames by the Mill-
bank ; and on the Lambcth fide, juft op-
pofite, we placed another boat of one hun-
dred weight, with a rope tied to it.—
This rope Mafter Jones pulled in the
ether boat; and we obferved, that as the

: N ® boats
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boats approached each other, the finall
boat moved ten feet for every foot the
other moved: which proves what I have
before obferved as to the quantity of mo-
tion. : :

“Attraltion is the ftronger the nearer the
attralting bodies are to each other ; and
in different diftances of the fame bodies it
decreafes as the {quares of the diftances be-
tween the centres of thofe bodies increafe.
For if two bodies at a given diftance at-
tra& each other with a certain force,—at
half the diftance they will attra& cach
other with four times that force, ?

1

LECTURE,
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LECTURE II.

OFf the Univerfe, and ﬁarticu/ér[y of the
Solar Svflem.

HE laft Le&ure was read at'the Mar-
quis of Setftar’s, who was fo well
pleafed at thefe young gentlemen meeting
thus to 1mprove themielves, that he or-
dered them to be elegantly treated with
tarts, f{weetmeats, fyllabubs, and fuch
other dainties as his Lordfhip thought were -
moft proper for youth : the Marchionefs
did them the honour of her company, and
was particularly pleafed with the conver-
fation of Mafter Telefcope, Asitwasa
moonlight night, her Ladythip; after fup-
per, led them to the top of the manfion,
where his Lordfhip has an obfervatory, fur-
nifhed with all the inftruments neceflary
for aftronomical and philofophical obfer-
vations. When the company were feated,
our Philofopher thus began his fecond Lec-
ture.
Look round, my dear friends, fays he ;
you {ee the earth {eems to be bounded at
Ca an
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an equal diftance from us every way, and
appears to meet the fky which forms this
beautiful arch or concave over our heads.
¢¢ The Heavens declare the glory of Gop,
and_the firmament fhewcth his handy
work,” as the Pialmift beautifully expref=
fes.it.  Now that diftant round where we
lofe fight of the earth, is cailed the hori-
zon ; and when the fun, moon, and ftars
emerge from bencath and come into our
fight, we fay they are rifen, or got above
the horizon ; for all this glorious canop
befpangled with lights, that bedeck the
Sky and illuminate the Earth, as the Sun,
the Fixed Stars, the Comets, and Planets
(to which laft our Earth and Moon be-
long) have all apparent motion, as may
be perceived by the naked eye ; though,
in fa&, none move but the planets and
comets; as will be proved hereafter.

But befides the ftars which we fee, there
are others not ‘difcernible by the naked
eye, fome of which are fixed ftars, and
fome are bodies moving about the moft dif=
tant-planets, which were invifible and uns
known to us before the difcovery of Telefs
copes.

Pray |
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Pray hand me that Rcﬂeé‘tmg Telef-
cope,

The young Philofopher taking it, and
hcmg it upon the table, gave the follow-
ng defcription :

This Telefcope, from its conftruétion,
magnifies more than any other kind. It
contains, within fide, two metallic fpecu-
tums, a large and a fmall one. Thefe,
with two glaffes contained in the fmall
tube, marked B, ferve fo to refle&t and
vefraét the rays of light iffuing from the
objeét, as 1o fhew them under a magnified

C3 appearance.
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appearance. In ufing the Telefcope, to
adjuft it exaltly to your fight, you turn
the long fcrew C on the fide, while your
eye is looking through at B, and the end
A turned towards the obje&, till you can
fee the objedt you want to examine 1n the
moft perfeét manner.

In the Refraéting Telefcope, which con-

fifts of glafles only, diftant obje&s allo
feem to be both magnified and brought
nearer to the fight, The large end muft
~ be placed pointing toward any diftant ob-
je& which we with to fee more diftinétly.
In the other end is a tube which flides
within the Telefcope, and is adjufted to
the proper diftance by gently drawiag it
outwards, Now,'if you look through the
glafs at.the end of this tube, to that part
of the heavens to which I have pointed it,
or indeed any other part, you will per-~
ceive more ftars than you faw before with
your cye alone. 1liele are fixed ftars, and
arc called fixed, becaufe they always keep
the fame diftance trom each other, and
the fame diftance from the fun, which is

allo
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alfo fixed; and were he placed at the im-
menfe diftance they are at, would proba-
bly appear no bigger than one of them.—
Hence fome philofophegs have concluded,
and I think not without reafon, that every
fixed ftar is a fun that has a fyftem of pla-
nets revolving round 1t, like our folar {yf-
tem. And if fo, how immenfely great,
how wonderfully glorious is the ftruéture
of this Lmvcrfe, which contains many
tnoufand worlds, large as ours, fufpended
in wmther, rolling, hEbthe earth, round
their feveral funs, and filled with animals,
plants, and minerals, all perhaps different
from ours, butall intended to magnify the
Almight ty Archite&t; ““who weighed the
‘¢ mountains in his golden 1calu, who
* meafured the ocean 1n the hollow of his
¢ hand, who drew ouat the heavens as a
Cm'tain who maketh the clouds his cha-
riot, md walketh on the wings of the
(44 Va7 ‘,qd 22

The fervor and air of piety with which
be delivered this, filenced all his compa=
prons, and gave infinite fatisfa&tion to the
Marchionefs,  Mafter W}HO'l, who had
before been very lmpertmcnr began now
1o confider himfelf a fool in couiparifon to
our Philolopher § and as Malter Telci'cop:;

ha
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had mentioned the folar {yftem, he begged
that he would explain it to him.

That I will with pleature, replied the
Philofopher, if you will be kind enough to
hand me that Orrery that is in the corner
of the obfervatory, and place it on the
table; but firft let me obferve to you, that
of thefe heavenly bodies fome are lumin-
ous, and lend us their own light, as doth
the Sun and Fixed Stars; while others are
opaque and have no light of their own to
give us, but refle& to us a part of the light
they reccive from the fun. This is par=
ticularly the cafe with refpe&t to the pla-
nets and comets of our folar {yftem, which
all give us a portion of the light they have
received, and we in return refleét to them
‘a portion of ours; for I make no doubt
but thofc who inhabit the moon have as
much of the fun’s light refleted to them
from our earth, as we have reflefled to us
from the moon.

The inhabitants of the moon ! {fays Maf-
ter Lovelace, with fome cmotion ; whither
will you lead me? What! are the flories
that have been told of the Man in the
Moon, then, true?

I don’t know what ftories you have
heard, replied the Philofopher ; but itis

ne
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Bo extravagant conjeture to fuppofe that
the moon 1s inhabited as well as the
earth ; though what fort of inhabitants they

are, we on carth are unable to difcover.—
~ As tomypart, Lam loft in this boundlefs
abyfs. It appears to me that the fun,
which gives life to the world, is onl a
beamn of the glory of God; and the air
which f{upports that life, is, as it were, the
breath of his noftrils. : '

Do thou, O God ! fupport me while I
gaze with aftonifhment at thy wonderful
productions ; fince it is not idle Imperti=
nent curiofity that leads me to this enqui~
ry, but a fervent defire to fee only the
ikirts of thy glory, that 1 ‘may magnify
thy power and thy mercy to mankind,

of
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Of the Solar Syfiem.

Now, by means of this Orrery, I will
illuftrate our Solar Syftem ; which con<
tains the fun (marked @) 1in the centre,
and the planets and comets moving about

if,

FrEt g b ‘oihe

But how is it then, fays Tom Wilfon,
that we daily fee the fun rife and fet?

“Your queftion, replies Mafter Telef-
cope, is very natural ; for it was an opinion
held by the ancients fome thoufand years,

that the earth was the ceatre of the Un_i-
verie,
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verfe, and the fun and planets revolved
round it; but I think this 1s eafily refuted
by a common occurrence in a kitchen; I
mean a {mall bird roafting on a {pit before
a large fire. Would not you think it very
abfurd if the cook fhould endeavour to
make the grate with a large fire move round
the finall bird on the fpit?

Certainly I fhould, anfwers Tom Wil-
fon ; for furely it would be better for the
bird to turn round before the fire, than the
fire to turn round the bird.

Very well, then, fays our philofopher,
the fun being more than a million times
larger than our earth, we have certainly
realon to believe that it is the centre of
our fyftem, and the earth and other pla-
nets move round it. But you will under-
ftand this better if you look at the plate |
have drawn of the fun and the planets, in
their feveral orbits or circles, with their
refpective diftances from the fun, and from
each other ; together with the orbit of a
comet. :

The planets, as I have alréady obferved,
are bodies that appear like ftars, but are
opaque ; that'is, they have no light in
themfelves, but receive it from the fun and

refle& it upon us. - Of thefe there are two
kinds :
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kinds: the one called Primary, and the
other Secondary planets, S e
There are {even primary planets; .ad
thefe are marked on the Orrery as follows 2
Mercury b, Venus c, the Earth d, Mars e,
Jupiter f, Saturn g, and the Georgium
Sidus {which being of fuch recent.d:fco-
very, 1s mot rcprefented in this Orrery.)
The laft of thefe was difcovered oply a
few years fince by Dr. Herfchel, and called
by him, out of refpe& to his prefent Ma-<
jefty King George 11, the Georgium Si-
dus; or Georgian. All which move round
the {fun, as you fee by my turning the
winch of the Orrery ; whereas the fecond-
ary planets move round other planets.—
The Moon, you know.(which is one of
the fecondary planets ) moves round the
Zarth; four moons, or fatellites, as they
are frequently called, move round Jupiter;
five round Saturn j and only two have yet
been difcovered to move round the Geor
gian ; though we have great reafon to be-
lieve there are more; but from the jme
menfe diftance of that planet, we have not
yet perceived them. Thus has the Al-
anighty provided light for thafe. regions
that lie at fuch an immenfe diftance from

the fun. '
I have
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f have here made out a table of the pe-

riods, diftances, and diameters of the fe-
yeral planets.

Revolves round | Diftance from | Diametes
the Sun in the Sun in in. Eng.
' years, days. Eng. Miles. | Miles,
Mercury o 88 36,000,000 |  326%
Venus 0 224 63,00c,0c0 | 7699
Earth 2 or 365 95,000,000 | 7920
Mars T & 322 145,000,000 |. §312
Jupiter 11— 314 | 494,000,000 | 90253
Saturn 29— 167 906,000,000 | 8oorz
Georgian 83 — 121 1812,000,000 | 34217

"They. all move round the fun from well
to eaft; but in_their progrefs do not de=~
{cribe a perfe& circle, but an orbit a lit-
tle inclining to an oval; the reafon whereof
I fhall give you in a future Letture.

The knowledge we have of comets is
very imperfeét; it is a general {fuppofition
that they are planctary bodies forming a
part of our {yftem, for they revolve about’
they {un in extremely long elliptic curyes,
being fometimes very near it, at others ex~ -
tending far beyond the fphere of the Geor-
gian. The period in revolving about the
fun, of one which appeared in 1680, is
computed to be §75 years.

But let us quit thefe bodies, of which
we know fo little, and {peak of our old
companion the Moon, with whom e

ought to be better ac%laintcd s fince fhe
b not
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not only lights us home in the night, but
lends her aid to get our thips out of the
docks, and to bring ‘in and carry out our
merchandize; for without the afliftance of
Lady Luna you would have no tides. But
more of this hereafter.— A little more now,
if you pleafe, fays Tom Wilfon. What
then, does the moon pour down water to
occafion the tides ? I am at a lofs to un-

derftand you. No, replied our philofo-

pher, the moon does not pour down water
to occaflon the tides ; that were impofli-
ble: but fhe, by attradting the waters of
the fea, raifes them higher; and that is
the reafon why the tides are always go-
verned by the moon. :

The Moon’s diameter is 2,160 milcs ; her
diftance from the earth is 240 thoufand
miles; fhe moves round it in the fame
manncr as the earth does round the fun
ihe performs her fynodical motion, as it
15 called, in 29 days, 12 hours, and 44
minutes, though the periodical is 27 days,
7 hours, and 43 minutes. By this motion
of the moon are occafioned the eclipfes ‘of
the fun and moon, and the different ap-
pearances, afpects, or phafes fhe at diffe-
rent tmes puts on: for when the earth ig’
fo fituated between the fun and the moon, !

that we fee all her cnlightened parts, itis
' ' Full

¢
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Full Moon : when the moon is fo fituated
between the fun and the earth, that her
enlightencd parts are hid or turned from
us, it is New Moon; and when her fitu-
ation is fuch thatonly a portion of her en-
lightened part is hid from us, we fec a
Horned Moor, a Half Moon, or a Gib-
bous Moon, according to the quantity of
the enlightened part we can perceive.

But I will endeavour to explain this to
you more clearly,, {ays our. philofopher,
taking an ivory ball fufpended by a ftring,
in his hand ; we will fuppofe this ball to be
the moon, the candle the fun, and my head
the earth. When I place the ivory ball
in a direé line betwixt my eye and the,
candle, it appears all dark, becaufc the
enlightened part is oppofite the candle ; but
if T move the ball a little to the right, I
perceive a ftreak of light, which is like the
New Moon ; if the ball is moved further
it prefents the appearance of a Half Moon ;
move it ftill further, until all the enlight~
ened part is feen, it appcars like a Full
Moon.

I think it is extraordinary, fays Tom
Wilfon, that the Moon which you fay is
fo much {maller than the Sun, fhould ap-
- pear to our fight equally large.

Ant D2 That
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_ That is eafily explained; replied out
Philofopher, for if you confider that the
1un s at 400 times a greater diftance from
us than the moon, your objefion is an-
fwered; but this I will explain further in
treating of Eclipfes.

I'have frequently obferved, fays Mafter
Lovelace, that the moon appears much
larger when juft rifing above the horizon,
than fhe does afterwards; I fhould like to
know the caufe of that. I thank you for
your obfervation, Sir, replies our Philo-
{opher; it is occafioned by the fogs or ex-
halations that arife from 'the carth, which
alwvays magnify obje&ts feen through them;
thus the moon, until fhe rifes above thefe
fogs, always appears larger, :
_ The total or Jongeft eclipfe of the moon
happens when the earth is dire@ly between
the fun and the moon, and prevents the
light of the fun from falling upon and be-
ing refle€ted by the moon ; as you will un=
derftand by looking at the figure I have
here drawn,

We
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G
Ve will tunpote the candle 2 to be the
Sun ; the cricket-ball 4, to bethe Earth ;
and ;‘_r fiy l)d'l ¢, tO be the Moon. A

ng beiog ti cd to each of the balls, I tie
them Lt, to the Cellmg or any other fup-
port, 1 a direét line from the light of the
capdle z the cricket-ball about cxght inches
from the candle, and the fives~ball about
two inches from the cricket-ball, When-
ever the earth and moon come in the pofi-
tion of thefe balls, a total' eclipfe of the
moon enfues ; becaufe the light of the can-
dle (or fun) fhmmg on the cricket-ball
(or the earth) totally obfcures or eclipfes
the fives-ball (or the moon); but if we
move the fives-ball a little higher up, or
lower down, fo that the light from ' the
candle may pafs by the crxckct ball and
fhine upon part of the fives-ball, it will of
courle be only pa1t1allv ecli prn.

3 VAT
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An Eclipfe of the Sun is occafioned by
the.moon’s being betwixt the fun and the
carth, and preventing the light of the fun
from coming to that part of the earth we
inhabit,

This may be explained by changing the
places of the balls; for when the fives-ball
1s 10 a dive& line betwixt the cricket-ball
and the candle, it will thew a total eclipfe
of the funj but if the cricket ball is
moved a {mall degree higher up or lower
down, fo that the light from the candle
fhines a little upon it, it will fhew only a
partial eclipfe. ‘

But 1 fhould be glad to be informed,
fays mafter Lovelace,” how the fun which
1s fo much larger than the moon, can be
totally eclipfed from our fight, Uy the
moon coming betwixt us and 1t?

That is what I intended to explain to
you, replicd Mafter Telefcope. If you
ptace your cricket-ball in a dire& line be-
tween your cye and the fun, it will entirely
hinder you from feeing it, although your
ball is much fmaller than the fun.

An eclipfe of the fun never happens but
at a'new moon ; nor one of the moon but
when fhe 1s at the full.

The Mocon confifts of Mountains and
Vallies, not unlike our Earth, and ap-

pear.
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pear very beautiful when feen through the
"T'elefcope I thewed you fome time ago.

The livid fpots and bright ftreaks of
light are {uppoled to be the mountainous
parts 3 and the fame parts being conftantly
turned towards the earth, fhe always pre-
fents the fame fide to us. The dark parts
were formerly imagined to be feas 5 but
from later obfervation it is proved, that
they are hollow places or caverns, which
do not refle& the light of the fun.

The Earth, by its revolution about the
fun in 365 days, § hours, and 49 minutes,
meafures out that fpace of time which we
call a Year; and the line deferibed by the
earth in this annual revolution about the

e {un,



The annual motion of the earth round
the funis from weft to gaft, or, to {peak

more philo(ophically, itis according to the
‘order of the figns of the Zodiac; whlch we
dhall hereafter explain.

But befides this annual motion or revo-
‘Jutjon about the fun in the line of the
Ecliptic, the earth turns 1ound upon its
own axis in about 24 hours ; fo thatithath
t\wo motions at one and the fame time,

"The Marchionefs, whole curiofity had
kept
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kept her there during the Le&ture, defired
to have this explained.—That fhall be
done, Madam, in a minute, fays the lit-
tle philofopher; and I can never have a
better opportunity, for I fee the Duke of
Galaxy 1s coming on a vifit to your Lady-
fhip; his coach is juft entering the iron
gates, and will prefently wheel round the
circle, or rather oval, before the portico,
Pray, Madam, fix your eyes on one of
the wheels (which you may do as it is
moon-light) and you will perceive it turn
round upon its own axis, at the fame time,
that it runs round the oval before the houfe
This double motion of the wheel very fitly
reprefents the two motions of the earth.
By means of this Terreftrial Globe I
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fthall explain more 1ntcrcﬁmg aﬁ:roncmx-
cal principles. -

- Your Ladythip knows pc1fc&ly that the
carth turnmg on its own axis, makes the
dltferencc of the day and night; you will
therefore give me leave, Madam, to ad-
drefs my difcourfe to thefe young gentle-
men and ladies, who may be ignorant of
this branch of philofophy.

‘That the turning of the earth on its own’
axis makes the difference of day and right,
is moft certain : for in thofe: parts of the.
garth which are turned toward the fun 1t
will be day; and of courfe it muft be night
1% thofe which are turned from it. ‘

But the length of days and nights, and
the variations of the {eafons, are occafi-
oned by the annual revolution of the earth
about the fun 1in the Echptxc - for as the
carth in this courfe keeps its axis equally
inclined everywhere to the plane of the
echptlc and parallel to itfelf, the earth in
this dire&ion has fometlmes one of its
poles neareft the fun, and fometimes the
other. Hence heat and cold, {fummer and
winter, and length of days 'md nights. Yet
notwithftanding thefe effe&s of “the fun,
which gives us lmht and heat, his diftance
from us is fo great, that a cannon-ball
would be twenty-five years coming from

thence



Of t&e Solar Syfiem. 35

thence to the earth, even if it flew with
the fame velocity as it does when it is firft
difcharged from the mouth of a cannon.
Here they were all amazed; and Lady
Caroline faid this do&rire could not be
true; for if the fun were at that immenfe
diftance, his light could not reach uscevery
morning in the manner it does.—I be
your pardon, Madam, replied the philo-
fopher, your Ladyfhip’s miftake arifes from
your not knowing, or at leaft not confi-
dering the amazing velocity of light, which
although coming from the fun, which is
36 millions of miles diftance, reaches usg
in the fpace of feven minutes and a half,
1t muft in confequence travel at the rate ot
about 30,0co miles in a fecond of time.
But if you are fo furprifed at the fun’s
diftance, Madam, what think you of the
fixed ftars, which are fo far remote from
us, that a camnon-ball, flying with the
fame velocity as when firft difcharged,
would be 700,000 years in coming to the
earth?  Yet many of thefe ftars are feen
even without the ufe of telefcopes, *
There are other things obfervable in our
Solar Syftem, which, if attended to, will
excite our admiration : fuch as the dark
fpots which are feen on the Sun’s {urface,
and which often change their place, num-
ber,



36 Of the Solar Syftem.

ber, and magnitude. Such alfo is the
amazing Ring which encompafles the body
of the planet Saturn; and fuch are the
belts that gird the body of Jupiter :—con-
cerning all which there are various con-
jeftures; but conjeftures in philofophy
gre rarely to be admitted,

LECTURE
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Of the dir, Atmoffphere, and Meteors,

HAT was faid by the Marchionefs
and Lady Caroline in favour of
Mafter Telefcope, excited the Duke of
Galaxy’s curiofity to fee him; and the
next morning he came into the Obferva-
tory jutt as the Leéture began. T'he pre-
fence of fo great a perfonage as the Duke
put the young gentlemen into fome con-
fufion, and feveral of them offered to go
away ; which the Duke obferving, ftepped
into the next room; and Mafter Tele-
fcope took this opportunity to corret their
folly.

Gentlemen, fays he, I am amazed at
your meannefs and 1ll manners, What!
becaufe the Duke does you the honour of
a vitit, will you run away from him ?—
T'here is nothing betrays a mean fpirit and
low education fo much as this ridiculous
awe and dread which fome people thew in
the company of their fuperiors; and be-
fides, it is troublefome; for the unecafi-

efs one perfon is in, communicates itfelf
to the reft of the company, and abridges
thierm of a portion of their pleature, dihe

E eafier
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eafier you appear in the company of the
great, the more polite you will be eftcemn-
ed. None but a clown hangs down his
head, and hides his face ; for a gentleman
always looks in the face of his {fuperior
when he talks to him, and behzaves with
- opennefs and freedom. As to my part, I
venerate his Grace ; but then it is for his
great worthinefs of chara&er, which has
engaged my affe@ion, and inclines me to
with for his company, not to avoid it.—
Civility we owe to cvery one, and refpe&t
1s due to the Great: it is claimed, and
itis given, in confequence of their fupe-
rior birth and fortune, but that is all s on
our affction is only to be. obtained by
worthinefs of charaéter. Birth and fortene
_are merely accidental, and may happen
to be the portion of a man without merit;
but the man of genius and virtue is enno-
bled, asit were, by himfelf, and is ho-
noured not fo much for his grandfather’s
greatnefs as his own. This reproof had
1ts proper effedt ; for they all fat down, and
his Grace being returned with Lady Ca-
roline, our Philofopher began his Le@ure
on the Nature and Properties of the
Alr, Atmofphere, and Metcors contained
therein, - ;

We
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We have alrcady confidered the Earth
as a planet, fays he, and obferved its di-
urnal and annual motion; we are now to
fpeak of the materials of WhiehAE is com-
pofed, and of the Atmofphere, and the
Meteors that {furround and attend it.

In order to explain thefe effe&tually, fays
‘the Duke, you fhould, I think, Sir, begin
with an account of the firft pnncxplcs of
the four Elements, which are Fire, Air,
Earih and Water, and then thew how they
affett each other, and by their mutual aid
give motion, life, and fpirit to all things;
for without fire, the water would afflume
a different form, and become {folid ice;
without water, the fire would fcorch up the
earth, and deftroy both animals and plants ;
without air, the fire perhaps would be un-
able to execute its office ; nor without 4ir,
could the water, though exhaled by the
fun 1nto clouds, be diftributed over the
earth for the nourifhment of plants and
amimals. Nor is the earth inaive, but
lends her aid to the other elements$ “for
{he, by refle€ting the fun’s beains, occa=
fions that warmth which nourifhes all
things on her furface; but which would
be very inc onﬁderablc and fcarcely felt,
1f a man was placed on the higheft moun-
tain, above the common level of the earth,

E 2 and
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and in fuch a fituation as to be deprived of
her refleétion.

All this, my Lord Duke, I have confi-
dered, replied the Philofopher; and had
thoughts of carrying it farther, and thew-
ing how thofe elements pervade and are
become indeed conftituent parts of the
fame body ; for Fire, Air, Earth, and Wa-
ter, are to be drawn even from a dry ftick
of wood. That two fticks rubbed violently
together will produce fire, is very well
known ; for coach or waggon-wheels fre-
quently take fire when not properly clouted
with iron, and fupplied with greafe; and
if pieces of wood, feemingly dry, be put
into a glafs retort over a furnace, you'll
obtain both air and water; and then if
you burn the wood to athes, and wath out
the falts with water, as the good women
do when they make lye, the remaining
part will be pure earth: and thus we can
at any time draw the four elements out of
a ftick of wood. But as thefe fpeculati-
ons are above the comprehenfion of fome
of the young gentlemen whom I have the
honour to inftrud&, I fhall defer the confi-
deration of fuch minute and abftrufe mat-
ters till another opportunity. Science is
to be taught as we teach children the ufe
of their legs; they are at furft fhewn how

to
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to ftand alone; after this, they are taught
to walk with fafety, and then fuffered to
run as faft as they pleafe : and I beg your
Grace will permit me to purfue this me-
thod in the courfe of my Lefures. The
Duke gave his aflent with a nod 3 and
our phllofophel thus proceeded :

The Air 1s a light, thin, elaftic or fprln y
body, which may be' felt but not.feen St
is fluid, and runs in a current like water
(as you may perceive by opening the win-
dow); but 1t cannot, like water, be con-
gealed into ice: and the Atmof ‘p)erc is
that great body or fhell of air which fura-
rounds the earth, and which reaches many
miles above 1ts furfacc, asis known by
confidering the elafticity or {pringinefs of
the air and its weight together; fox a co=
lumn of air 1s of equal weight to a column
of quickfilver of between 29 and 30 inches
high. Now quickfilver being near four
times heavier than water, if the Air was
as heavy as water, the Atmofphcre would
be about fourteen times higher than the
column of quickfilver, or about 34 feet;
but the Air 1s near rooo times lighter than
water ; thervefore the Atmofphere muft be
many miles high, even at this rate of com-
puting. And when with this you confider
the clatlicity of the Air, which, when the

E 3 preflure
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preflure of the incumbent Atmofphere is
taken off, will dilate itfelf {fo as to fill more
than 150 times the {pace it occupied he-
fore, you will perceive that the height of
the Atmofphere muft be very great. For
as the Airis a {pringy body, that part next
the carth muft be more denfe than the up-
per part, as being prefled down by the air
above it. Look at that hay-ftack vonder,
which the groom is cutting, and you’ll per-
ceive that the hay at the bottom 1s much
clofer and harder to cut than that at the
top, becaufe it has been prefied into a lefs
fpace than it otherwife would have occu-
pied;, by the other hay above it; and had
not the whole ftack been trodden and p:et-
fed down by the men who made 1t, th
difference would have been ftill more con-
fiderable.

The air, however, even near the earth,
is not always in the fame ftate, - It is fome-
times rarefied, and becomes lighter than at
other times, as appears by the quickfilver’s
falline in the barometer, and the rains

(=} . v
defcending on the earth,

’
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It may be acceptable
here, fays the young Phi-
lofopher, to explain the
conftru&tion of thattriple
weather-glafs that I fee
hanging up before me. So
walking up to it, he de-
{cribed it in the following
manner: The uppermott
inftrument contained in
the round brafs box, 1s
called the Hygrometer,
marked a). It confifts
of a brafs plate, divided
into degrees both ways,
right and left, from o to
180. To the left isen-
graved Mozft, and to the
right Dry. In the centre
of the plate 1s fixed the
beard of awild oat, with
a picce of ftraw glued to
it, as an index. The In-
dex 1s firft fet to o of
the divifions, fo that any
change of the air which happens afterwards
in the room to Mo/t or Dry, the beard by
twifting or untwifting itfelf from the ac-
tion of the air, will by the Index point it
out accordingly on the {cale,

The
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The open fquare part next below, is
calied the Barometer, (marked 4). It con-
fifts of a glafs tube about 32 inches long,
tlofed at thc top, firft filled with quickfil-
ver, and then inverted on a refervoir or
leather bag below, of qmckflver By this
means thc quickfilver in the tube fubfides
to its proper height, as afted upon by the
preflure of the air, or atmofphere ; for it
1s the denfe ftate, or hcavinefs of the air,

that raifes the quickfilver in the barome-
ter, and prevents the clouds from diftilling
throuvrh the air in rainj and, on the con-
tlary, its lichtnefs rhu '1dmits the fall in
ihowers, &.c.

Barometers are alfo ufed to determine
the heights of mountains, &c. becaufe as
we afcend, the quickiilver rifes in propor-
tion ; the weight of the atmofphere which
prefles on it being lefs,

But what 15 the ufe of that fcrew at the
bottom of the inftrament? fays Matfter
Wilfon. I thank you for- the’ queftion,
fays the PhllOlOPl}Cl ; for many a young
1gnoramus has totally {peiled a good baro-
metc:l, by foohfhly playing “with that
ferew till they forced it up, broke the bag,
and let out all the quickfilver. Let it be
p'{rtlculmly known, that this fcrew is only
provuh.cl oy the inftrument-maker, to force

up
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up the quickfilver in its tube in a gentle
manner, fo that in conveying the inftru-
ment into the country or abroad, it is thus
made quite portable, and not liable tohave
the tube broken by the concuflion of the
quickfilver againtt the top of the tube, The
next inftrument below is called the Ther-
mometer (marked ¢). It contains a long
glafs tube, partly filled with quickfilver,
and {crewed down to a brafs fcale, on which
are marked divifions and terms of various
degrees of heat and cold, from boiling wa-
ter down to freezing, found and adjufted
by altual trial of the maker. The freez-
ing point is marked 32, and the boiling
water 212, This is called Fahrenheit’s
Scale, as being the name of the inventor,
The heat of the air expands the quickfil-
ver in the ball ; and it accordingly rifes in
the tube ; . whereas, on the contrary, cold
contraéts the quickfilver, and it of courfe
falls, {fo that at any time by mere infpec-
tion, the change of the temperature of the
air is immediately fhewn.

The elaftic principle in the air, which
renders it {o capable of being rarefied and
condenfed, has been produtive of the moft
wonderful effeéts. But before you pro-
ceed farther, fays Lady Caroline, pray do
me the favour, Sir, to convince me, by

{fome
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fome experiment, that the air is endowed
with this wonderful quality.—That he
cannot do, “eplied the Duke, without the
uie of proper inftruments.—Almoft any
thing will do, an’t pleafe your Grace, {ays
the Philofopaer.—Little Mafter’s pop-zun
that lies in the window, is fufficient for my
purpofe.—~Do me the honour to ftep this
way, Lady Caroline. You fee here is a
pellet in the top of this tube, made of
hemp or brown paper. With this piece of
paper we will make another pellet, and put
it into theother end. Now with the gun-
flick drive it forward. There you have
Forced the pellet fome part of the way with
cafe; butit will be more difficult to wet it
farther, becaufe the air, being comprefled
and made more denfe or compa&t, will
make more refiftance ; and when you have
prefled it fo clofe that its force overpowers
the refiftance which the pellet makes at the
other end, that pellet will fiy off with a
bounce, and be thrown by the fpring of the
air to a confiderable diftance.—There, fee
with what force it is thrown !

This you have taken little notice of,
becaufe it 1s a {chool-boy’s aion, and is
fccnﬁvery day; for, indeed, we feldom
trouble ourfelves to reafon about things
that are {o familiar ; yet on this principle,

Iny
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my Lady, depends the force of a cannon 3
for it is not the gun-powder and fire that
drives out the ball with fuch prodigious
velocity; no, that force is occafioned by
the fire’s fuddenly rarefying the air which

was contained in the chamber
or breach of the cannon, and
that generated by the power it-
felf.  As a proof of this, place
the {fame ball in the {fame quan-
tity of powder in an open vef
fel, and when fired yeu will
{carce fee it move. But there
have been guns lately invent-
edy, called Air-guns, which
abundantly prove what I have
advanced; for they are charged
only with concentrated or con-
denfed air.

Hereis one, I perceive, hang-
ing over my head, wheie you
are to obferve that the - ball,
which is previoufly filled by a
{fyringe with the condenfed AT
1s fcrewed under the back, and
by pulling the trigger, a valye
1s pufhied in the ball by a pin
the air, rufhes from thence
through the back into the bar-
rel againft the bullet, and

drives
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drives it to a great diftance ; and the air in
the ball is futhicient to difcharge fix or fe-
ven balls, one after the other; each of
which would kill a buck or a doe at a very
confiderable diftance.

You feem all amazed, and I don’t won-
der at it, fince you have never yet confi-
dered the extraordinary properties of this
element ; and it muft feem ftrange to you
that the air, which is fo neceflary for life,
that without it we cannot breathe, fhould
be tortured into an inftrument of deftruc-
tion. You will, however, be more {fur-
prifed when I tell you that this is proba-
bly the caufe of earthquakes; and that the
noble city of Lifbon was fome years ago
deftroyed by a fudden rarefaction of the
air contained in fome of the caverns of the
carth, and perhaps under the fea.—Tcm
Wilfon gave aleer of impertinence, but was
afhamed to fhew his folly before fuch good
company. All the reft ftared at each
otherwithout {peaking aword, except Lady
Caroline, who protefted the could not be-
lieve what he had faid about earthquakes
for, fays fhe, I remember to have read in
the news-papers, that the flames burft out
of the ground. That might be, my Lady,
fays the little Philofopher ; for there could
be no fuch fudden: rarefaltion of the air

without
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without fire. Fire therefore did contri-
bute towards the earthquake, and fire might
burn down a mountain compofed of cot-
Buftibles ; but fire could ncver blow one
up. No, my Lady, that effet is the fole
property of the air. This difpute would,
in all probability, have taken up much
time 3 but his Grace put an end to the con-
troverly, by declaring it was true philofo-
hy.

In this property of being rarcfied and
condenfed, the air differs amazingly from
water, which, though compofed of fuch
{mall particles as not to be diftinguifhed
or feen feparately with a microfcope, and
notwithftanding its readinels to rife or be
evaporated with heat, and to be {feparated
with a touch, cannot, when confined, be
at all concentrated, or brought 1nto a lefs
compafs.

I have already intimated that heat 1s the
efficient caufe of all fluidity, and that ice
may therefore be termed the natural ftate
of water ; the utility of which to man, as
well in diluting his food as in increafing
his enjoyments in various modes, it would
be tedious and ufelefs minutely to defcribe
to you; containing a quantity of air, it is
the medium bywwhich aquatic animals re-
fpire. ltis allo, 1f not the principal, a{

: , lealt
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leaft a confiderable part of the food of
Vegetables ; which T will afterwards ex.
plain to you. ;
By increafing the heat, water is rendered
elaftic and volatile; that is, is converted into
vapour, the force of which when confined
18 almoft incredible ; this force has been
applied to the ufe of Mechanics in the
Steam Ea ines, by which it is faid, that
a fingle drop of water, converted into va-
pour, is capable of raifing feveral hyadred!
weight. The conftruQion of thefe engines
is {o very complicated, that it is impotfi--
ble for me to cxplain without a model.
Air is the medium which diffufes lizht
to the world; for if thére was no atmo-
iphereto refrad the fun’s 1ay: round the
globe, it ‘would be almoft as dark in the
day-time as in the night ; and the {un,
moon, and ftars, would only be vifible.—
It 15 alfo the medium of founds, which are
conveyed by the tremulous motion-of the
air when agirated by any noife. Let
me throw this peach-ftone into the moat,
and  you will perceive  circles of fmail
waves diffufe themfelves by degrees to a
great diftance round it. Now, as the air
is fluid as well as the water, we may coa-
clude that found is conveved {omewhat in
this manner; though as that is nearly a
thouland times hghter than water, founds

i€
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are propagated at an amazing rate : fome
1ay, after the rate of 1,142 fect irf a fecond
of timé ; but however that be, we may reft
aflured that found is conveyed in this man-
ner :—Only throw up the fath and halloo,
and the echo will ‘return you the found;
‘that is, the waves or pulfes of air, which are
put in motion by the noife you make, will
frike againft the rocks and return to you
agamn: for echo is nothing but the rever-
beration of found. And thit there can be
no found conveyed without air, is proved
"by experiment; for a bell, ftruck in an
exhaufted receiver in.an alr-pump, cannot
be heard; that is, it bas little or no found.
Without air there would be no merchan-
dize ; for your fhips could not fail to fo-
reign climates; and without air the birds
could pot fly, fince they would have no-
thing to fupport them, and their wings
would-be ufelefs; for we know that a fea-
ther falls with as much velocity as a gui-
nea in an exhaufted receiver of an air-
pump. But above all, air is the principle
which preferves life both in plants and’
animals ; there ‘is no breathing without
air: and you know, when our breath is
ftopt,’ we die. . This is one of thofe truths
that are called felf-evident; becaufe it is
univerfally known, and needs no confir-
g mation
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mation ; but if demonftration be thought
neceflary, you may have it in a minute,
by putting fome living creature into an air-
pump :—but, faid Lady Caroline, itis cruel
to torture a poor animal ; and violently op-
pofed this experiment being tried ; but as
all the reft were for it, the Duke was will-
ing to gratify their curiofity, and there~
fore told our philofopher that he might tr

the experiment with a rat, which they had
caughtinatrap; and if he furvivedit, give
him his life for the pain they had put himto.
Mafter Teleicope, after placing the air-
puinp on the table, proceeded as follows :
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" By the help of this machine, all that [
‘haw: fpoken concerning the weignt and
celafticity of the air, 1s demenfirated in
‘the moft fimple and elegant manner, For
by working the handle (marked A) all the
‘air that is contained within the glafs re-
ceiver (marked B) is pumped out; and if
any living animal is put within the receiv-
er, all the air in its body is puinped out
‘Tikewife : then, as I mentioned before, air
'bema the prmmp]e which preferves life,
the animal dies, unlefs frefh air be imme-
dxatﬁly admitted, which may be done by
turning a ferew (at C). - Our philofopher
‘then put the rat nto the receiver; and
when the air was nearly exhaufted, it ap-
peared in great agony, and convulfed; and
more air being pumped out, 1t fell on its
fide for dead ; but freth air being immedi-
ately admitted, it rufhed into 1ts lungs,
-which put them 1n motion again, and he
recovered.: The manner of the animal’s
recovery, puts me in mind, fays the philo-
fophcr, of an accident which I oncé {aw,
and which I would have you all remem-
ber; for it may beof fervice to mankind.

Somc time ago I was bathmg with feve«
ral of my iclmol fellows in a river by the
road-fide; Mafter Curtis, who was an
‘obftinate filly boy, would daftard the velt,

beq as
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as he called it; that is, he would foolifhty

exceed them in running into dangers and
difficulties ; and with this view though he
could {fwim no wmore than a ftone, he plung-
ed into a part of the river, which we told
him was greatly above his depth, where
he rofe and ftruggled to getout, but could
not. We were all in the utmoﬁ diftrefs,
and unable to, aflit him, for none of us
could {fwim. At this inftant fome gentle~
men on horfeback came up, who immedi-
ately difmounted, and got him out; but
pot till after he had funk the third time.—
He was brought to the fhore without figns
of life, and Dlooded without any effe&
when one of the gentlemen, who 1 havc
fince heard was a great philofopher, advifed
them to blow fome air down his throat;
this was done, and the eh{hflty of the air
put his lungs in motion, as I imagine, for
a pulfation immediately enfued; he reco-
vered almoft as foon as this mlmal. Now,
from what I heard that gentleman fay, and
from the inftance before us, there 1s reafon
to believe that the lives of many might be
faved, who are fuppofed drowned, 1t this
method was putinpraétice of conveying air
to the lungs; for you are to confider, that
unlefs the Iunﬂs are in motlon, there can

be no cnculatxon . and 1t was for want of
alr
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air that their motion ceafed in the water,
Pray, gentlemen, let this be remembered,
for it is a matter of great importance,

We arve to obferve, gentlemen, that air
which has pafled through fire, oris become
foul or ftagnated, and has loft its fpring,
1s unfit for refpiration. It was the want of
frefh air, or, in other words, the being
obliged to breathe  air that was foul, and
had loft its fpring, or elaftic force, that
fome ycars ago killed fo many of our poor
countrymen 1n the black hole at Calcutra,
1n the Eaft Indies: and this breathing of
foul air in inflammatory, patrid, and erup-
tive diforders; fuch, for inftance, . as the
fmall pox and fome fevers, has deftroyed
more than can be imagined. 1f therefore
you thould be feized with any of thefe
diforders, advife the people about you to
make ufe of their common fenfe, and not,
pecaufe a man is ill, deprive him of that
vital principle the air, without which he
could not live, even in a ftate of health,
Never {uffer your curtains to be drawn
clofe, or cxclude the freth air, even when
vou fleep. :

I am greatly miftaken, fays Lady Caro-
hine, if the air we are now in has not loft
s {pring; for I breathe with difficulry.
Was that the cafe, Madam, replied the

lttde
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Jittle philofopher, you would not be able to
breathe at all; butif your Ladyfhip finds
the air fo difpofed, you fhould make ufe
of the inftrument that lies by you; which,
by putting the air in motion, will, in part,
recover its {pring. Whatinftrament, Sir 2
fays the Lady. Your fan, Madam, re-
turned the philofopher. Every fan s a
philofophical inftrument; and was origi-
nally contrived, we may fuppofe, for the
purpofe above mentioned.

A bird dying in an air-pump will be in
fome meafure recovered by the convulfive
fluttering of its own wings; becaufe that
motion alters the ftate of theair remaining
in the receiver, and for a time renders it
fit for refpiration.

Motion is the only prefervative for air
and water; both of which become un-
wholefome if kept long in a ftate of reft;
and both may be recovered and made fa-
lutary by being again put in motion.

If foul and ftagnated air has fuch dire
effeéts, how much are we obliged to the
learned and ingenious Dr. Hales for dif=
covering the Ventilator: an inftrument
which, 1n a little time, difcharges the foul
air from fhips, prifons, and other clofe
places, and fupplies them with that which
1s frefh ! '

The
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The refearches of our modern philofo-
phers, fays our Leéturer, have been the
means of many new difcoveries in regard
to air.  They now produce and prove the
exiftence of many different forts of air:
fuch as our common air, inflammable air,
nitrous air, mephitic, more technically
denominated by them gafles or claftic
fluids. But to convey to you a clear idea,
would fuppofe fome knowledge of chemif-
try in my readers. 1 muft therefore be
leave to difpenfe with the account of thefe
now, and only to advife my hearers to a
ftudy of chemiftry as now improved, as a
icience that will afford them much plea-
fure and 1nformation in Nature’s wonder-
ful operations. R

When you mentioned inflammable air,
fays Mafter Wilfon, I thought you would
have mentioned the Balloon; which, of
all wonders 1 think the greateft. 1 proteft
it perplexes me to ac¢count how in nature
1t s poflible for any large hollow fubftance,
even although filied with air, to foat in
the atmolphere, particularly when weigh-
ed down with a boat and two men in it,
as reprefented in this picture hung npear
me; which records the memorable event
of Mr. Blanchard and Dr. Jefferies crofi-

1 ﬂg
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ing the Englifh Channel from Dover to
¥rance. .

A

\
1

=
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e
=

1 am furprifed at fo fimple a queftion,
fays our philofopher. Why, furcly, you
never confidered the reafon of thofe balls
that I have feen you make by foap and
water beat to alather, and blown out of
the bowl of a tobacco-pipe. The air, by
.which they are blown, iffluing from your
lungs, is fpecifically lighter than the com-
mon air, even when contained 1n that thin
watery globe. Now, inflammable air is

about
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about ten times lighter than common air S
fo that a large hollow filk balloon, filled
with inflammable air, although loaded with
a boat, two men, and fundries, is lighter
in its bulk than common air ; and confe-
quently, when releafed from its cords that
faften it to the ground, it rifes majefti-
cally, and foars along in and above the
clouds, according to the diretion of the
wind., ‘
We are now to fpeak of the Wind,
which 1s only a fiream or cuirent of SH
as a river is of water, and is occafioned by
heat, eruptions of vapours, cof lenfations,
rarefactions, the prefiure of " louds, the
fall of rains, or fome other a¢ ident that
difturb; the equilibrium of the air: for
Nature abhors a vacuum, and for that rea-
fon, when the air is extremely rarefied in /o
one part, that. which is more denfe will -
immediately rufh in to fupply the vacant
places, and preferve the equilibrivm ; as
is the cafe with water and other fluid fub-
flances. Only raifc a veflel of water fud-
denly out of a ciftern, and fee with what
fpeed the other water will rufli’ in, to fill
up the {pace and preferve its level,  And
thefe rarefadtions in the air may happen
near the earth, or much above it and 1s
the reafon why clouds fly in contrary di-
rei1omns.
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re&tions. This occafioned the lofs of the

great kite, which we were a whele fort-
night in making; for though there was
{carcely wind in the park fufficient to raife
it, yct when lifted extremely high by the
air, it was feized by a current of wind, and
torn 1n pieces. \

Winds are violent or gentle, in propor-
tion to the rarefadion or difturbance there
has been in the atmofphere. A violent
wind, in a great ftorm, flies after the rate
of 50 or 6o miles in an hour, and 1s often
{o denfe, or ftrong, as to bear down trees,
houfes, and even churches before it. What
the failors call a brifk wind, flies after the
rate of about 15 miles an hour, and is of
great ufe in cooling the air, and cleanfing
1t from poifonous and peftilential exhala-
tions.

The winds have various qualities 5 they
are generally hot or cold, according to the
quarter from whencc they blow. 1 remem-
ber, fome years ago, we had a fouth-weft
wind in February, which blew {o long
from that quarter, that it brought us the

-very air of Lifbon; and it was as hot as
in {fuminer. Winds from the north and
north-eaft, which come off large tralls of

land, are generally cold.  Some winds
moifen and diffolve, orhersdry andthickens:
y fome



Of the Air, Avnofphere, e, 61

fome raife rain, and others difperfe 1t:
fome winds blow conftantly from one quar-
ter, and are therefore called the General
Trade Winds ; thefe are met with on each
fide of the Equator, inthe Atlantic, Iithi-
opic, and Pacific Oceans. Some winds,
again, blow conftantly one way for one
half, or one quarter of the year, and then
blow the contrary way. Thefe are met
with in the Eaft Indian feas, and are called
Monfoons, or Periodical Trade Winds.
But as thefe {ubjeéts are abftrufe and difii-
cult, and afford little entertainment, 1 will
defer an explanation of them at prefent,
and endeavour to give you fome account
of the Meteors that attend the air.

We have already obferved, that, befides
pare air, the atmofphere contains minute
particles of different forts, which are con-
tinually arifing in ftreams from the earth
and waters, and are fufpended and kept
floating in the air.

The moft confiderable of thefe are the
{mall particles of water ; which are {o fe-
parated as to be lighter than air, and are
raifed by the fun’s heat, or lifted up by the
wind from the fea, rivers, lakes, and
marfhy or moift parts of the earth; and
which defcend again in Dews, Rain, Hail,
and Snow.

< € When
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When thefe fmall particles are, by a ra-
refied ftate of the air, fuffered to unite
many of them together, and defcend {o as
to render the hemifphere more opaque,and
by its humidity to moiften bodies on the
earth, it is called a Mift, And, on the
contrary, thofe particles of water that
arife after a hot day from rivers, lakes,
and marifhy places, and by filling the air
molften objects and render them lefs vifi-
ble, are called Fogs.

Clouds are the greateft and moft benefi-.
cial of all the meteors, for they are borne
about on the wings of the wind, and, as
the Pfalmift obferves, ¢¢ Diftribute fatnefs
¢ to the earth.” Clouds contain very fmall
particles of water, which are raifed a con-
fiderable diftance above the furface of the
earth ; for a cloud 1s nothing but a mift
flying high in the air, as a mift is nothing
but a cloud here below.

That thefe vapours are raifed in the air,
in the manner above-mentioned, may be
readily conceived ; for it is an a&ion that
is feen every day in cominon diftillatiors;
but how thefe invifible particles which
float' in the air, are colleéted into clouds,
in order to bring the water back again, is
not fo ealy to determine, It is probable,

that.
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that by uniting firft into fmall drops, then
into larger, they become too heavy to be
fufpended by the air, and fall down in rain.

We come now to defcribe the caufes of
Thunder and Lightning ; but here T muft
take the Ele@rical Machine to my aid,

On account of the many late improve-
ments that have been made in the fcience
of eleltricity, the inftrument-makers have
made electrical machines upon various con=
ftru&ions. The one I am now going to
defcribe is not of the moft modern of thefe;
but as the effential parts are exaltly the
fame in all, you will cbtain by this a {uffi-
ciently complete and juft information of
the curious properties belonging to them.,

All the phenomena called Eleétrical, are
fuppofed to be effe@ed by an invifible fub-
tile fluid exifting in all the bodies of the
earth, The Eleérical Machine is made to
extract this fluid from the earth, in the
manner I will defcribe to you,

G2 The
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The handle (marked A) being turned
round, by means of fome wheelwork 1n the
box (marked B) turns round the glafs cy-
linder (marked Cj; this cylinder rubs
againft the cufhion of ftuffed filk, which is

called
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called the Rubber (marked D) : by this

means the eleétric fluid is extra&ed from
the rubber, and carried round by the glafs
to the points (marked ) which it enters,
and remains in the tin tube or condu&or
(marked F), which is fixed upon a glais
ftem (marked G): as the eleétric fluid can-
not pervade glafs, this ftem hinders it from
returnirg again to the earth, When the
machine 1s worked, if a perfon places one
of his knuckles about half an inch from
the brafs knob at the end of the conduétor
(marked H) the eleéric fluid will dart like
a bright fpark of fire from it to the knuckle,
and give the perfon a fmall degree of pain.
If, inftead of the knuckle, a coated jar is
placed to the condufor, the fire will be
received by it, and accumulated therein 3
fo that if a perfon touches the bottom of
the jar with one hand, and the ball at the
top of it with the other, he will receive the
charge of ele@tricity through him, and feel
the tenfation of a fudden fhock.,

The fimilarity of lightning and ele&tri-
city is not to be remarked in a few appear-
ances only, but is obfervable throughout
all their various effe@s. Lightning de-
ftroys edifices, animals, trees, &c. it al-
ways goes through the beft conduétors,
fuch as metal or water; butif it meets

G 3 with
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with fubftances which will not condu& it,
(fuch as ftone or wood) it rends them, and
difperfes them in every dire&tion. Light-
ning burns, and often melts metals and
other fubftances. All thefe effetts, as I
faid before, may be produced by cle@ricity.
Bur befide the great fimilarity exifting be-
tween lightning and electricity, what fully
proves them the fame is, that the matter of
lichtning may be actually brought down
from the clouds by means of electrical
kites : but as this is a very dangerous ex-
periment 1n unfkilful hands, I will not
now deferibe the method of making them.
Clouds have almoft always fome eledtrical
matter in them ; and the lightning accom-
panied, which is fuppofed to be colleéted
from the earth with the thunder, is’only
that matter darting from one or more
clouds into another cloud, or elfe upon the
earth ; in which cafe it ftrikes upon the
moft lofty and pointed places, and by this
firoke produces all thofe dreadful effc&s
that are known to be occafioned by light-
ning. But, fays Mifs Carolina, you have
not yet mentioned thofe pointed rods on
the tops of many large buildings 5 I have
been told they prote&t the buildings from
lightning. That they certainly do, Ma-
dam, f{aid Mafter Telefcope, for the light-

o
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ning is attralted from the clouds by the
pointed rod, and is by it conduéted down
the fide of the building to thc neareft wa-
ter without damaging it. Thefe rods were
the invention of the late ingenious Dr.
I'ranklin, of America. People in gene-
ral, when they happen to be caught ina
thunder-ftorm, run for fhelter under a
tree ; but that is verv wrong; for the
lightning is attracted by the tree, and thus
accidents often happen. The beft way 1s
to get into an open place and lay at a dif-
tance all metal which you may have about
you : if you do this, you are not in much
danger of being hurt by the thunder and
lightning,
Snow 1s the {imall particles of water fro-
zen in the air before they had united into
drops : and hail is drops of rain frozen in
the fall. :
‘The Aurora Borealis, or northern lights
are occafioned by certain nitrous and ful-
phurcous vapours, which are thinly fpread
through the atmofphere above the clouds,
where they ferment, and, taking fire, the
explofion of one portion kindles the next,
and the flathes fucceed one another, till all
the vapour is fet on fire, the ftreams where-
of {gem to converge towards the zenith of
the
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the fpeftator, or that point of the heavens
which is immediately over his head.

At this inftant, up ftarted Mafter Long,
and told her Ladyfhip, if fhe had done, he
would be glad to atk a queftion. Sir, fays
1he, \Vlth a {mile, it was you made the
comphment ; I fhould be glad to heatr
your queﬁ]on, for, I dare f'{y, it will be
a fenfible'one. ' I wifh you may find it fo,
Teplied he 5 but whatI want to have an
account of, 1s this fame Jack-with-a-I.an-
tern, which fo haunts my Lord Marquis’s
park, and tother day led my friend Tom
W1lion into a large pr\nd Mafter Wilfon,

ou are to underftand, had bsn at his un-
cle’s, where he had ftaid rather too late,
‘and therefore his uncle ordered the foot-
‘man to light him home ; but Tom, being
‘2 very courageous fel low, and a little ob-
ftinate, \\ould walk home alone, and in
the dark : and juit as he came into the mar-
'ﬂ]v meadow, who fhould he almoft over-
‘take but this fame gentleman, this Jack-
‘with-a-Tiantern, whom he miftook for
‘Goody Curtis, the chair-woman, and
thought fhe was lighting herfelf home
‘from work. Tom ran to overtake Dame
‘Curtis; but Mr. Jack with his Lantern
ftill kept out of reach, and led my friend
“Tom out of the path ; which he did not
perceive
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perceive till he had loft himfelf : on which
Tom ran and Jack ran; Tom hallood’d,
and Jack would not anfwer, At laft foufe
came Tom into Duckweed pond, where
he might have lain till this time, if Mr,
Goodall had not heard him call out, as
he was riding by, and went to his affiftance.
‘This put all the company in good humour;
and Tom had good nature and good fenfe
enough to join them in the laugh ; which
being fubfided, our Philofopher thus pro-
ceeded 1n his Le&ure ¢

The Ignis Fatuus, [ack-with-a-Lantern,
or Will-with-the-1¥ifp, as it is frequently
called, is fuppofed to be only a fat, un&u-
ous, and fulphureous vapour, which in the
night appearslucid; and being driven about
by the air near the earth’s furface, is often
miftaken for a light in a lantern. Vapours
of this kind are in the night frequently
kindled in the air, and fome of them ap-
pear like falling ftars; and are by igne-
rant people fo called.

It may be here neceflary-to mention that
beautiful phenomenon the Rainbow, fince
it has the appearance of a meteor, though,
in reality, it is none ; for the Rainbow is
occafioned by the refraétion or refle&tion
of the fun’s beams from the very fmall
drops of a cloud or mift feen ina certain

angle
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angle made by two lines, the one drawn
from the {fun, and the other from the eye
of the {peGator, to thofe fmall drops in
the clouds which refleét the {un’s bearhs :
{o that two perfons looking on a Rainbow
at the fame time, do not, in reality, fee
the fame Rainbow,

There are other appearances’in the at-
moipherewhich ought to betaken notice of ;
and thefe are the halos, or circles, which
fometimes {feem to encompafls the fun and
moon; and are often of different colours.
‘Thefe always-appedr in a rainy or frofty
deafon, and are therefore, we may fup-
pofe, occafioned by the refra&ion of light
in the frozen particles in the air.

Here the Lefture would have ended,
but a fudden clap of thunder brought on
frefh matter for meditation. Some of the
company, and particularly the ladics, en=
deavoured to avoid the lightning; but
Matter Telefcope, ‘after the fecond clap,
threw up the fath, and aflured the ladies
and gentlemen there was no danger, for
that the clouds were very high in the air.
The danger ina thunder ftorm, fays he, is
in proportion to the violence of the tem-
peft and the diftance of the clouds; but
this tempeft is not violent; and that the
cloud is at a great diftance, or high in the

air,



Of the Air, Atmoffihere, &, 71

air, you may know by the length ‘of time
there is between your feeing the flath of
lightning and hearing the clap of thunder,
Lock, fee how the iky opens to emit the
fire! prefently you will hear the thunder;
for you know we fee the fire from a gun at
a diftance, long before we hear the report.
There itis! and how tremendous ! Thefe
tempefts always put me in mind of that
beautiful paffage in Shakefpeare’s King
Lear; where, when the good old King 15
out in a ftorm, and obliged to fly from his
unnatural children, he fays,

————— Let'the great Gods
That kecp this dreadful thund’ring o’er our heads,
Find out their enemies now. Tremble, thou wretch,
That haft within thee undivulged crimes
Unwhipt of jaftice ! hide thee, thou bloody hand,
Thou perjurd, and thou fimular of virtue,
That art inceftuous ! Caitiff, fhake to pieces,
That under covert, and convenient {eeming,
Has practis’d on man’s life! Clofe pent-up Guile,
Rive your concealing continents, and afk
Thefe, dreadful fummoners grace |——
This tempeft will not give me leave to ponder
On things would hurt me more——

Poor naked wretches, wherefoe’er you are,
* . ? B 3
Thar bide the peliing of this pitylefs Gorm !
How
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How fhall your houfelefs hea\ds, and unfed fides,
Your loop’d and widow’d raggednefs defend you
From feafons fuch as thefe >—0, I have ta’en
Too little care of this ! Take phyfic, Pomp,
Expofe thyfelf, ta feel what wretches feel,

And thou may’ft fhake the fuperflux to thems,
And fhew the Heavens more juit,

LECTURE
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‘Of Mountains, Springs, Rivers, and the Sea,

E come now, fays the Philofopher,

to the confideratian of things with
which we are more intimately acquainted,
but which are not, on that account, the
lefs wonderful. How was that Mountain
lifted up to the fky ¢ How came this cryf-
tal Spring to bubble on its lofty brow, or
that large River to flow from its mafly
fide ? But above all, how came this mighty
body of water, the Sea, {o colleéted toge-
ther ¢ and why and how was it impreg-
nated with falt, fecing the fifh and other
animals taken out of it are perfeétly frefh.?
Thefe are queftions not to be aniwered,
even by the Sages in Science. Here the
Philofopher, at the end of his judgment,
and loft in admiration, can only fay with
the Plalmift, ¢ They that go down into the
¢ fea, and occupy their bufinefs in the
¢¢ great waters, thefe men fee the greatnefs
¢ of God, and his wonders in the deep.—
¢ Wonderful are thy works, O'Lord; in
¢ judgment haft thou made them all -
“ The carth is full of thy greatnefs 1”

It
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It is the bufinefs of Philofophy, how-
ever, to enquire into thefe things, though
our enquirics are fometimes vain. We
fhall therefore, in this Lecture, give the
beft account we can of Mountains,
Springs, Rivers, and the Sea.

The antients fuppofed that Mountains
were originally occafioned by the Deluge 5
before which time they imagined the earth
was a perfet level : and a certain Abbot
was taken into cuftody and punifhed for
afferting that the earth was round ; though
there is {o great a neceflity for its being {oy
that, according to the properties with
which the Almighty has endowed the fub-
ftances that compofe the world, it could
not conveniently fubfift in any other form
for, not to mention the formation of ri-
vers, which are generally occafioned by
the mifts that fall on the mountains ; if the
earth was a regular plain, inftcad of that
beautiful varicty of hills and valleys, of
verdant forefts and refrefhing fireams,
which at prefent delight our fenfes, a dif-
mal fea would cover the whole face of the
globe ; and at beft it would be only the
habitation of fifhes. ,

I proteft, fays Lady Caroline, T think
you carry this argument too far, and feem
to queftion the power of the Creator,—

: How
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How can you tell that the carth and water
thus difpofed would have that effe&t ?—
From daily experience, Madam, fays the
Philofopher. Throw this ftone into the
moat, and you will fee it fink ; or this clot
of dirt, and it will fall to the bottom. But,
{ays the, this is not always the cafe; for
when I water my flowers, the water finks
into the ground and difappears.—That 1s,
becaufe there is abundantly more earth
than water, Madam, {ays he; and the earth
being porous, or hollow, the water runs
into the cavities, and fills them ; but was
you to continue pouring out of the water-
pot till all thefe crevices were full, you
would find the water flow at top, and the
garden-mould, or earth, would remain at
the bottom ; for if you take a pint pot of
earth, and another of water, and mix them,
ever fo well together, the ecarth will in a
little time {ubfide or fall to the bottom,
and the water will be feen at the top. This
1s to me a demonftration, Madam ; and it
1s fo far from calling in queftion the wif-
dom of God, that it 1s vindicating his wil-
dom 1n the works of Creation. So that
you may perceive from hence, as well as
from the motion of the heavenly bodies,
that the earth is round, and that the an-
tients were in an error,
: H2 And
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And with 1eg‘nd to Mountains, though
the Deluge might throw up many, and
much alter the face of the earth, yet from
the great ufe mountains are of in colle@-
ing the waters of the atmofphere into
fprings and rivers, it is reafonable to fup-
pofe there were mountaius even in the firft
age of the world.

If I am not miftaken, fays Lady Twi-
Iight, 1t has been fuppofed, and by men
ofleamm that this irregularity of the
earth’s 1urface was occafioned by fome
Comet’s ftriking againft 1t: and this opi-
nion, I know, put Lady Lucy and many
others in great pain when the late Comet
was expected. What {ay you to this, young
Gentleman ?

I am unable to anfwer for all the extra-
vagant conceits and ridiculous follies of the
human race, Madam, fays he; and your
Ladythip might as well expe& me to give
a reafon for thc poor foldier’s prophefying
an earthquake fome time ago, and of the
terrors of the people on that occafion, as
to account for this, That the Earth has
undergone amazing changes fince its firft
formartion, 1s, I think, evident from the
contents of fome mountains, evén 1n our
own country ;' in which we find not only
petrifactions in abundance, but the thells

~

of
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of fea-fith, and even the bones of animals,
that were never inhabitants of this climate,
At Reading, in Berkfhire, which is above
forty miles from the {ea, there is a firatum-
of oyfter fhells, which appear like real
oyfters, and are fpread through a hill of
confiderable extent; they lie upon a chalky
rock in a bed of fand, much refembling
- that of the {fea; and the upper part of the,
hill which is a loamy foil, is thirty or forty
feet perpendicular above them : and at
Burton near Petworth, in Suflex, was dug
out of a pit, the bones or ikeleton of an
elephant. Numberlefs curiofities of this
kind have been dilcovered here (fome of
which I fhall take particular notice of in
my next courfe of Leltures); but I think
there are few but what may be accounted
for from the effefts of the deluge, earth-
quakes, and fubterrancous fires. Larth-
quakes at the bottom of the fea, for in-
ftance, have fométimes thrown up moun-
tains or little iflands, with the fith upon
them, which have been covered by the
fandy or loofe earth giving way, and fall~
ing over them. It is not long fince an
ifland was raifed in this manner, in the:
Archipelago, of ten miles circumference,
the hills of which abound withoyfters not
yet petrified, and which are much larger

H 3 than
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than thofe taken on the coaft ; whence we
may conclude, that they were thrown up
from the deepeft part of thefea. Sea-fith
have been alfo found in other mountains ;
fome of which have been petrified, while
others have been found with the flefh only
browned or mummied. . :

And from the amazing quantity of fire
contained 1n the earth, and of the {ubter-
ranean air rarefied thereby, great altera-
tions muft have been made in its furface
In the courfe of fo many years.

Very well, fays Lady Caroline; and {o
you are going to turn the earth into a hot-
bed, and I fuppofe, we who are its inha-
bitants, are by and by to'be complimented
with the title of mufhrooms and cucum-
bers, or perhaps pumpkins. This is fine
philofophy, indeed. Have patience, my
dear, fays the Marchionefs.—Patience,
Mza’am, returned Lady Caroline, why I
hope your Ladyfhip would not have me
believe that we have a furnace of fire un-
der us *—I do not know, Madam, whether
it be immediately under us or not, replied
the little Philofopher ; but that there are
numbers of thefe furnaces in the ‘earth is
beyond difpute, and is evidently proved by
the great number of burning mountains,
‘which are continually fending up flames;

j : attended
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attended with large ftones and metallic fub-
ftances. I am forry his Grace of Galaxy
is gone, Madam; for he would have fet
you right in this particular, which, par-
don me, I fhall not attempt, fince I find
my veracity fo much queftioned.—The
company all faughed at the Philofopher in
a pet; but the Marchionefs took up the
matter, and foon put an end to the difpute.
She blamed Lady Caroline for offering to
decide upon a point which fhe did not un-
derftand ; and then turning to the young
gentleman, told him, that’ patience ought
to be a principal ingredient in the cha-
raéer of a philofopher. Upon which Lady
Caroline and he compofed their difference
with a mutual finile, and after afking the
Marchionefs pardon for betraying too
much warmth, even in the caufe of truth,
he told Lady Caroline, fhe fhould have
fome account of thefe mountains {from the
beft authority ; when, taking a book out
of his pocket, he read as follows : '
© ¢« The moft famous of thefe mountains
is Atna in Sicily, whofe eruptions of
flame and {moke are difcovered at a great
diftance, by thofe that fail on the Mediter-.
ranean, even as far as the harbour of Malta,
which is forty German miles from the fhore
of Sicily. Though fire and {inoke are con~
- ‘ tinually
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tinually vomitted up by it, yet at fome.
particular times it reges with greater vio-
lence. In the year 1§25 1t fhook all Sicily,
from the firft to the rwelfth of May ; after
that, there was heivd a moft horrible bel-
lowing and cracking, as if great guns had
been fired ; there were a great many houfes
overthrown throughout the whole ifland.
When this ftorm had continued about 11
days, the groand opened in {everal places,
and dreadful gapings appearcd here and
there, from which iflued forth fire and
flame with great violence, which in four
days confumed and burnt up every thing
that was within five leagues of Aitna, A
little after, the funnel, which is on the top
of the mountain, difgorged a great quan-
tity of hot embers and afhes for three
whole days together, which were not only
difperfed throughout the whole ifland, but
alfo carried beyond fea to Italy; and
feveral fhips that were failing to Venice,
at two hundred leagues diftance, {uffered
damage. Facellus hath given us an hifto-
rical account of the eruptions of this moun-
tain; and fays, that the bottom of it is
one hundred leagues in circuit.

¢“.Hecla, a mountain in lceland, rages
fometimes with as great violence as Atna,
and cafls out great ftones, The imprifoned

fire
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fire often, by want of vent, caufes horrible
founds, like lamentations and howlings;
which make fome credulous people think
it the place of Hell, where the {fouls of the
wicked are tormented

«¢ Vefuvius in Campania, not far from
the town of Naples, though it be planted.
with moft fruitful vines, and at other times
yicldeth the beft Mufcadel wines, yet it is
very often annoyed with violent eruptions.
Dion Caflius relates, that in the reign of
Vefpaﬁqn, there was fuch a dreadful erup-
tion of i 1mpetuous ﬂames that great quan-=
tities of afhes and fulphmcous {moke were
not only carried to Rome by the wind, but
alfo beyond the Mediterrancan , into Af-
rica, and even into Egypt, Moreover,
birds were {uffocated Thithe air, and fell
down dead upon the ground: and fithes
perlfhed in the nelghboulmq waters, which
were made hot and infefted by it. There
happened another eruption in Martial’s
time, which he elegantly defcribes in one
of his epigrams, and laments the fad change
of the mountain, which he faw firft 1n 1ts
verdure, and immediately after black, with
afhes and embers. When the burning
ceafed, the rain and dew watered the fur-
face of the mountain, and made thefe {ul-
pnurcous athes and embers fruitful, fo that

thcy
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they produced a large increafe of excellent.
wine ; but when the mountain began fo
burn again, and to difgorge fire and {moke
afreth (which fometimes happened within
a few years) then were the neighbouring
fields burnt up, and the highways made
dangerous to travellers.

¢ A mountain in Java, not far from
the town of Panacara, in the year 1580,
was fhattered to picces by a violent erup-
tion of glowing fulphur (though it had ne-
ver burnt before) ; whereby (as it was re~
ported) ten thoufand people perifhed in the,
under-land fields. 1t threw up large ftones,
and caft them as far as Panacura; and con-
tinued for three days to throw out fo much
black {moke, mixed with flames and hot
embers, that it darkened the face of the
fun, and made the day appecar as dark as,
the night.”

There are a great number of other
mountains,or (as your Ladyfhip is pleafed
to call them) furnaces in the known world ;.
to enumecrate them would be too tedious,
to my auditors.

We come now to the confideration of
Springs ; which are occafioned principally,
we may fuppofe, by the water exhaled,
from the fea, rivers, lakes, and marfhy
places; and, forming clouds, are difperfed

by
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by the winds. Thefe clouds, when they
are {o colle&ted together as to become too
heavy to be fupported by the air, fall down
in rain to water the herbs and plants ; but
thofe that are lighter, being driven aloft in
the air, dath againft the mountains, and to
them give up their contents in {mall parti-
cles; whence entering the crevices, they
defcend till they meet together, and form
{prings : and this is the reafon why we
have {uch plenty of {prings in mountainous
courtries, and few or none in thofe that
are flat. And you may obferve that it
frequently rains in hilly countries, when
it is clear and fine in the vallies beneath ;
for the air in the vallies is denfe enough
to fupport the clouds, and keeps them {ul-
pended 5 but being driven up among moun-
tains, where, in confequence of their height,
the air is fo much lighter, they defcend in
mifts or fuch {mall drops of rain that will
not run off, as is the cafe in a heavy rain,
but fink 1nto the crevices of the earth, in
the manner already mentioned. Now, that
a great part of this water is exhaled from
the fea, may be known by the extraordi-
nary rains and great dews which fall upon
iflands that are {urrounded by the{ea; but
fome {prings, it is reafonable to {uppofe,
have their fource from the ocean, fince

thofe
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thofe which we meet with near the fea are
generally fomewhat falt or brackifh.

Thefe {prings, thus formed by the mifts
on mountains, ard the rain meeting toge-
ther, form little rivulets or brooks ; and
thofe again uniting, compofe large rwera,
which empty themielves into the fea and
1n this manner the water, exhaled from the
fea by the fun, 1s returned to it again ; for
Providence has eftablifhed {uch wife laws
or regulations for the world, that no part
of the elementcan be annihilated, Butthe
very large rivers muft have fome other
fource befides the fprings formed by the
mifts, dews, and rains, fince thefe {eem
infufficient to fupport their prodigious dif-
charge ; it 1s therefore no improbable con-
Je&ule, to fuppole that they have fome
commumcathg with the fea, and that the -
falt water 1s purified and rendered {weet
by pafling through the fand, gravel, and
crevices of the earth

Lakes are colleétions of water contained
in the cavities of the furface of the earth;
fome of which are faid to be ftagnant, and
made up of the wafte water that flows, af-
ter rain or {fnow, from the adjacent coun-
tries ; and thefc muft be unwholefome.—
Other lakes are fupplied by rivers, the con-
tents of which they receive and convey

under
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under ground, to form other fprings and
rivers : others, again, are fed by {prings
which arife in the lake 1tfelf; and fome (as
that of Haerlem, and other falt lakes)
have a communication, it is fuppofed, with
the fea, whence they receive their waters,
and afterwards difcharge them by fubter-
ranean {treams,

The fea is a great colle&tion of water in
the deep vallies of the earth; I fay, in the
deep vallies; for if there were not prodi-
gious cavities in the earth to contain this
amazing quantity of water, thus collected
togpther, the whole furface of the globe
would be overflowed ; for the water bemg
lighter than the e'trth would be above the
earth, as the air1s abovc the water,

Now you fpeak of the fea, fays the Mar-
chionefs, I wifh you would tell ine why the
fea-water is always falt.  Madam, replied
he, I wifh I could; but it 1s beyond the
reach of my philofephy, and indeed I be-
lieve of any philofopher whatever; al-
though fome have conjcétured, that the
rivers 1n their paffage extraét the {alts
from the earth and convey them to the fea.

I have often thought, from the prodi-
gious quantity of falt diftributed in the
earth and water, that it muft have quali-
tics which we know not of, and anlwer

1 purpofes
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purpofes in the fcale of being with which
we are unacquainted.

- The moft remarkable quality in the fea,
next to its {altnefs, is that motion or rifing
and falling of the water, which we call
tides, and Wthh 1s occafioned by the at-
tradtion of the moon ; which I mentioned
in my fecond Le&ure (page 26) ; for that
part of the water 1n the great ocean which
1s neareflt the moon, being firongly at-
trafted, 1s ra%f'ed higher than the reft; and
the part oppofite to it, on the contrary hde,
being leaft attralted, 1s alfo higher than the
ref’c, and thele two oppoﬁm fides of the
furface of the water, in the great ocean,
following the motion of the moon from ca{’c
to weft, and ftriking againft the large coafls
of the continent, from thence rebound
back again, and fo make floods and ebbs
in narrow feas aad rivers, at a diftance
from the great ocean. This alfo accounts
for the periodical times of the tides, and
for their conftantly following the courfe of
the woon,

LECTURE
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LECTURE V.

Of Minerals, Vegetables, and Amimals.

OULD a Philofopher’ condefcend to
envy the great, it would not be for
their fumptuous palaces and numerous at-
tendants, but for the means and opportu-
nities they have of enquiring into the fe-
crets of Nature, and contemplating the
wonderful works of God. There 1s no
- fubje& {o worthy of a rational creature,
except that of promoting the happinefs of
mankind ; and none, except that, can give
a man of refined tafte and good under-
ftanding, fo much real fatisfattion. But
it is our misfortune that few engage in
thofe enquiries but men of fmall eftate,
whofe circumftances will not permit them
to fpare the time nor fuppoxt the expence
of travelling, which is often neceffary to
obtain the knowled ge they {eek after ; and
for the want of which they are obliged to
depend on the relations of thofe who have
not, perhaps, been fo accurate or fo faith-

ful as they ought, Confidering the quan-
uity of fort’l"'l drags that are ufed in Bri-
tain, it 1s amazing how little even thofe.
i who
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who deal in them know of the matter: fo
little, 1ndeed, that they cannot tell where
they grow, or how they are found or ma-
nufadtured ; are unable to diftinguith the
genuine from the fititious, and may there-
fore, through miftake, oftén fubftitute the
one for the other. Health and life are of
too much confequence to be trifled with ;
yet thefe are negle&ed, while fathion, drefs,
and diverfions, are fought after throughout
the world. This is a melancholy confi-
deration ; but this, you'll fay, is no part
of our Leéture, therefore we fhall drop a
fubject which has thruft itfelf, as it were,
into our way, and {peak of the contents of
the earth, and its produéts and inhabi-
tants : for this globe, befides the earth and
water, which are neceflary for the produc-
tion and fupport of plants and animals,
contains other materials which have been
found ufeful to man. That reflefting te-
lefcope, this gold watch, and Lady Caro-
line’s diamond ear-rings, were all dug out
of theearth; at leaft the materials were
there found, of which thefe things are com-

pofed. o
" Thofe forts of earth, which, with the
afliftance of rain produce vegetables or
lants" in fuch abundance, are common
fn_ould, loam, clay, and fandy foils, There
' ' SR LA are
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are earths alfo that are different from thefe,
and which are ufed in medicine; as the
Japan earth, Armenian Bole, &c.

The barren parts of the earth are, for
the moft part, fand, gravel, chalk, and
rocks; for thefe produce nothing, unlcfs
they Bave carthimixed with thomie-OF
barren {ands there are various kinds, though
their chief difference s in their colour ; for
the {and which we throw on paper to pre-
vent blotting, and that the maid throws on
the floor, are both compofed of little ir-
regular flones, without any earth; and of

O
fuch there are large defarts in fomc parts

of the world, and obne in particular, where
Cambyfes, an eaftern monarch, loft an
army of 50,000 men.—Sure, fays Lady
Caroline, you muft miftake, Sir. How was
1t pofiible for a whole army to be loft in
that manncr? Why, Madam, returncd the
philofopher, the wind, as it frequently does
in thofe parts, raifed the fands and clouds,
Eor many days toocthu, and the whole
army was {mothered. And if you read the
Ife of Alexander the UlC'lt, you’ll find,
Madam, that his ﬂm/ was 1n great ri"m-
ger when- he croffed the fame de“ut 10 his
frantic expedition to vifit the ttmplc of his
pretended father, Jupiter Ammon —DBut
we return to our tubjedt. 4
1., Befides
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Befides thefe materials, which compofe
the furface of the earth, if we dig:deeper,
we frequently find bodies very different
from thofe we difcover near the furface
and thefe, becaufe they are difcovered by
digging into the bowels of the earth, are
called by the common name of Foffils ;
though under this head are included all
metals and metallic ores, minerals, or half
metals, ftones of various forts, petrifac-
tions, or animal f{ubftances turned into
ftone; and many other bodies which have
a texture between ftone and earth; as
oker of feveral forts,. with one of which
the farmers colour their theep ; black lead,
with which are made thofe pencils that we
ufe for drawing ; and fome kinds of chalk,
fea-coal, and other bodies that are harder
than earth, and yet not of the confiftency
of perfeét ftone.

Of flones there is an amazing variety.
They are clafled by naturalifts under two
heads; that is to fay, fpars and chryftals :
and by others, into vulgar and precious
ftones. - Some of the moft confiderable,
both for beauty and ufe, are marble, ala-
bafter, porphyry, granite, free-ftone, &c.

lints, agates, cornelians, and pebbles,
under which kind are placed the precious
ftones, otherwife called gems or jewels;

which
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which are only ftones of an exceffive hard-
nefs, and which, when cut and pohﬂ]ed
have an extraordinary luftre. The moft
valuable of thefe are diamonds, rubies,
fapphires, amethyﬁs, emeralds, topazes,
and opals. 3

~ But there are other flones which, tho’
void of beauty, may, perhaps, have more
virtue than many of thofe already menti-
oned ; fuch as the loadftone, which I de-
feribed to you in my firft Le&ure (p. 11) ;

alfo the whetftones, with which we fharpen
our knives and other edge-tools; lime-
frones, talc, calamine, or lapis calamina-
118, andimanyi others, i ieains EGARG

" Befides the bodies already mentioned,
there are alfo found in the earth a va: ety
of falts ; fuch as rock-falt or fal- -gem, yi-
triol, mtre, and many others,

The minerals, ma rcaﬁteQ, or femi-me-
tals, as they are called by the chemifts,
are antimony, zink, bifmuth, &c. Thefe
are not inflammable, duile, or malleable,
but are hard and brittle, and may be re-
duced to powder ; and the firft, after melt-
ing, may be calcined by fire.

Mercur), or quickfilver, has generally
been claffed with femi-metals, and indeed,
fometimes among the metals; butl hAcs
1t ought not to be claffed u’]d r either of

thefe



92 Of Minerals.

thefe heads, but confidered feparately; as,
alfo thould brimftone, though it be a part
of the compofition of crude antimony.

Ores are thofe kinds of earth which are,
dug out of mings, and that contain in them
metallic particles, from whence metals.
are extrated.

Their form when dug from the mine is,
very different from that which they aflume
when they have been melted 1n the furnace,
and polifhed by the art of man. The moft
precious metals, as gold and filver, do not
form the moft fplendid ores. The pyrites,
which are a mixture of iron and {ulphur,
are much more beautiful to the eye.

The trade of a miner 1s the moft wretched
and dangerous of all ; they are not only ex-
ofed to the common accidents of the roof
falling in, or a fudden overflow of water, but
alfo a variety of damjss, as they are called,
or noxious vapours. In the quickfilver
mines, the futferings of the workmen are
deplorable; their bodies are fo impregnated
with the mineral, that they foon become
emaciated and crippled, every imb con-
tra&ed or convulfed, and foon end their
miferable exiftence in a confumptive ftate :
all this they fuftain for the trifling reward

of feven pence a day.
Metals
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Metals are diftinguifhed from other bo-
dies by their weight, fufibility, or melting.
in the fire, and their malicability or giving
way and extending under the ftroke of the
hammer without breaking in pieces. Thefe
are fix, viz. gold, filver, copper, tin, lead,
and iron. They are feldom or ever found
in any part of the earth but what is moun-
tainous, which, by the way, in fome mea-
fure proves what we ventured to aflert in
a former Leéture, viz. that there were.
mountains before the deluge; for that
there were metals before that time, appears
by what is faid in holy writ concerning
T'ubal Cain, who wrought in brafs, &c. and
was the inventor of organs.

What fort of bodies are to be found
deeper in the earth, I mean towards its
centre, is unknown to us; for we can onl
make ourfelves acquainted with the foffils
contained in its thell, and the vegetables
and animals on its furface, whofe nature
and properties alone are, indeed, too many
to be difcovered by human fagacity.

Of Vegetables or Plants,

The vegetables or plants growing on the
earth, may be divided into three claffes ;
I mean thofe of herbs, thrubs, and trees.

: Herbs
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lerbs are thofe forts of vegetables whofe
fealks are foft, and have no weod in them 3,
as pariley, lettuce, violets, pinks, grafs,
nettles, thiftles, and an infinite number of,
others. : |

Shrubs are thofe plants which, though.
woody, Never grow into trees, but bow.
down their branches near the earth’s fur-
face. Such are thofe plants that produce
rofes, honeyfuckles, ooofeberries, currants,
and the like.

But Trees fhoot up inone great ftem or
body, and rife to a confiderable diftance
from the ground before they {pread their
branches; as may be feen by the oak, the:
beech, the elm, the afh, the fir, the walnut-
tree, cherry-tree, &c. From the bodies of
trees we have our timber for building ; and
of the oak-tree in particular for fthip-build-
ing, no timber being fo tough, ftrong, and,
durable as Englith oak; neither does any,
tree, perhaps, yield more timber ; for'there
was one lately fold for forty pounds, from.
Langley woods, belonging to the Bifhop.
of Salifbury, which meafured fix feet two
inches in diameter, contained ten tons of
fimber, and was fuppofed to be a thoufand

years old.
¢« From
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¢¢ From a fmall acorn fee the oak arife
Supremely tall and tow’ring to the fkies!

~ Queen of the groves, her ftately head fhe rears,
Her bulk increafing by the length of years:
Now ploughs the fea a warlike gallant fhip,
¥Whilft in her womb deftruétive thunder fleep.
Hence Britain boafts her wide extenfive reign,
And by th’expanded acorn rules the main.”

‘The moft confiderable parts of plants
are the root, the ftalk, the leaves, the
flowers, and the feed; moft of them have
thefe feveral parts, though there are fome,
indeed, that have no ftalk, as the aloe;
others that have no leaves, as {avine; and
others that have no flowers, as fern. But
I think there are nome without root or
{eed.

What moft excites our wonder with re-
fpeét to plants (and what, indecd, has been
the fubje& of much difpute among the
learned) is their nourifhment and propagae-
tion.— T'his, fays Mafter Bloffom, I have
often heard my father difcourfe upon when
I have been 1n the garden with him; buat
as what he faid has efcaped my memory, I
{hould be glad, Sir, if you would tell me
how they receive their nourithment, and
how their fpecies are propagated. A dif-
quifition of this nature, fays the little phi-

lofopher,
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lofopher, would take up too much of your
time, and could not be underftood without
reciting many experiments and obferva-
tions that have been made by the learned :
I fhall therefore defer the confideration of
it 2t prefent, I fee no reafon for that, fays
Mafter Wilfon; nor to me does there ap-
pear any difficulty in the affair, Why, they
receive their nourifhment from the earth,
don’t they 7 And you fow thefeeds of the
old plants, and they produce new ones.
You are too apt, Mafter Wilfon, fays
the philofopher, to talk about things you
don’t underftand. The earth has not, per-
haps, fo much to do with the nourithment
of plants as is generally imagined; for,
without water, and particularly rain-water
and dew, there could be but little increale
in vegetables of any kind; and this you
may know by the languid ftate of plants
10 a dry feafon, though watered ever {o
often from the river or well. This is
known alfo by the {mall quantity of earth
which is taken up in the growth of plants;
for both Mr. Boyle and Dr. Woodward
raifed feveral plants in earth watered with
rain or fpring-water, and even diftilled
water 3 and upon weighing the dry earth,
both ‘before and after the produ&@ion of the
plants, they have found that very little of
1t
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it was diminifhed or taken up by the plant.
Taken up by the plant ! fays Lady Caro-
line, in fome {urprife ; why, you don’t ima-
gine there is earth in herbs and trees ?—
Indced I do, Madam, replied the little
philofopher, and have already hinted as
much in what was faid on the four ele-
ments, and at the fame time told your
Ladyfhip, if I miftake not, how it might
bs extraéted from the plant; which was,
by burning the plant to afhes, and wathing
off thé falts, as your laundry-maid does
when fhe makes lye ; for when thefe falts
are wafhed away, the remainder will be
carth,

If the earth contributes fo little towards
the prodution of plants, fays Mafter
Blyth, the water, [ apprehend, muft be a
good deal concerned ; and that is evident
from the quantity of water which moft
plants require to keep them in a ftate of
health and vigour.—Your obfervations,
{ays the philofopher, deferve fome notice ;
but how will you account for the growth
of plants in fandy defarts, where it feldom
rams, and of plants too that contain juices
in great abundance? for God Almighty,
for the prefervation of his creatures, ‘has
caufed thofe wonderful plants to grow in

K fuch
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fuch barren defarts, to fupply in fome
meafure the want of water; and fome are
fo conftructed as to hold great quantities
- of water for the ufe of animals., = This is
the cafe of the ground-pine, which, tho’
it feems to grow like a fungus or excre{-
cence on the branch of a tree, often con-
tains a pint or a quart of fweet water for
the birds, beafts, and even men, to refrefh
themf{elves with in the fultry climates where
they abound. But a plant may hold much
water for the fubfiftence of animals, and
vet not fubfift on water itfelf; and that
this is the cafe experience teftifies. Dr.
Woodward put a plant of {pearmint, which
weighed 27 grains, into a phial. of | water,
where it ftood 77 days, and in that time
drank up 2,558 grains of {pring water : and
then being taken out, weighed 42 grains;
fo that the increafe was only 15 grains;
which 1s not an hundredth part of the wa-
ter expended.

What the plant can obtain by the earth,
water, and otherwife for its nourifhment,
is generally fuppofed to be received
by the fibres of the roots, and conveyed
by the ftalk or body of the plant up into
the branches and leaves through fmali
tabes, and then returned by the bark to the

i 100t
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root again; fo that thereis a conftant cir-
culation of vital fluids in plants as well as
in animals. But I am inclined to think,
that a great part of the nourifhment of
plants is reccived by the pores of the leaves
and fkin, or bark, as well as from the root ;
clfe how happens it that plants are {o much
refrefhed by the dew ?

Piants alfo require air for their nourifh-
ment, as well as a circulation of thele ali=
mentary juices; for they reipire as well as
animals, and for that refpiration requirc
freth air, and even exercifc; fince we
know that plants that are always confined
in a clofe room will never rife to perfec-
tion : and that they peripire as well as ani-
malsis evident, from the inftance of the
mint growing in {pring-water aboye men-
tioned ; for, if not a hundredth part of the
water taken up by that plant became a
part of the plant itfelf, all the reft wuft
be perfpired tirough the pores or little im-
perceptible holes in the {kin and leaves.—
This calls to my mind. fays Lady Caro-
line, a charge my Lord Marquis gave me;
which was, never to fit in the yew-arbor ;
for the matter perfpired by the yew-tree,
fays-he, is noxious, and will make you s
and I believe that was the reafon of his

Ké2 Lord-
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Lordfhip’s ordering that old arbor to be
demolifhed. »

But pray Sir, why, and in what man-
ner do plants perfpire ?  For the fame rea-
fon, Madam, and in the {ame manner, per-
haps, that animals do, returned the philo-
fopher. It is occafioned, probably,” by
heat ; for we know they perfpire abun-
dantly more in {fummer ‘than in winter ;
nay, when this vegetative principle has
been long checked T)y cold, 1t breaks out
with fuch force when warm weather comes
on, that it IS no uncommon thing, in the
cold northern countries, to fee the trees
covered with {now one week, and with
blofloms the next.

Plants are propagated different ways ;
but the moft general method is by feed.
Some plants, however, are raifed by a
part of the root of the old plant fet in the
ground, as potatoes ; others, by new roots
propagated from the old ones, as hyacinths
and tulips ; others by cutting off branches,
and putting them into the ground, which
will there take root and grow, asvines ; and
others are propagated by grafting and bud-
ding, or inoculation,

Of
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Of Animals.

We are now to fpeak of the animals that
inhabit the earth, which are naturally di-
vided into Men and Brutes.

Of Men, there feem to be four different
forts.—Nay, don’t be frightened, Lady
Caroline !—Sir, fays fhe, 1 fhould have
made no objeétion, had you faid four hun-
dred, provided you had diftinguifhed them
accondmg to their different difpofitions.—
True, Madam, fays the philofopher, or ac-
cording to their different features, and
- then you might have faid four hundred
thoufand ; for it i1s very true, Madam,
though vcry wonderful, that out of four
hundred thoufand faces you will not find
two exactly alike; and but for this mira-
culous and gracious providence in God, the
world would have been all in confuﬁon.
But the divifion I would willingly make of
men, Lady Caroline, 1s that of white,
tawny, black, and red; and thefe you will
allow are, with refpect 0 colour, effentially
different, Mot of the Europeans, and
fome of the Afiatics, are white ; the Afri-
cans on the coaft of the Mediterrancan
Sca are tawny ; thofe on the coaft of Gui-
nea black ; ‘and the original Americans

K3 red;
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red, or of a red copper colour. How they
came fo, 1s only known to their Maker;
and therefore I beg you would fpare your-
felves the trauble of afking me any quef-
tion on that head.

Brutes may be divided into four claffes ;
that is to fay, 1. Aerial, or fuch as have
wings, and fly in the air; as birds, wafps,
flies,” &c. 2. Terreftrial, or thofe which
are confined to the earth; as quadrupeds,
or four-footed beafts; reptiles which have
many feet; and ferpents, which have no
feet at all. 3. Aquatic, or thofe that live
in the water ; as filh of all kinds, whether
they are covered with fcales or fhells, or
are, like the eel, without either. 4. Am-
phibious, or thofe that can live for a long
time either upon the earth or in the water;
as otters, aligators, turtles, &c. Ifay for a
long time, becaufe I apprehend that the
ufe of both thefe elements are neceflary
for the fubfiftence of thofe animals; and
that though they can live for a confider-
able time upon land in the open air, or as
long in the water, excluded in a manner
from air, yet they would languifh and die
if confined entirely cither to the one or the
otherof thefeelements.

[n this divifion of-animals we are to ob-
ferve, however, that there are fome which

; . R et ) b e
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cannot be confidered under ecither clafs,
being, as it were, of a middle nature, and
partaking of two kinds : thus, bats feem to
be partly beafts and partly birds. Some
reptiles, likewife, and fome of the water-
animals, want one or more of the five
{enfes with which others are endowed; as
worms, cockles, oyfters, &c.—If I miftake
not, {ays Lady Caroline, [ have feen the
animals divided into different claffes in-
books of natural hiftory, and deferibed
under the heads of beafts, birds, fithes, and
infe&s. Very true, Madam, fays the phi-
" lolopher, but the prefent method fuits my
prefent purpofe the beft, and can make no
alteration in the nature of things; how-
ever, as | have not yet mentioned the word
Infe&ts, though they are included in my
divifion of animals, it may be neceflary
for me to obferve, that they are fo called
from a fcparation in their bodies, by which
they are feemingly divided into two parts,
thole parts being only joined together by
a fmall ligament; as in flies, walps, &c.
Some of thefe infeéts undergo different
changes, and in time become quite differ-
ent animals, There ig fomething {o amaz-
ing and miraculous in the transformation
of infe&s, that I am loft in refleétion when-
ever the fubje& ftrikes my mind; and

fomge-
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fometimes inclined to think that other
animals may undergo fome fuch change,
Who, that had not made the obfervation,
would think, Madam, that this grub,
crawling. or - rather {leeping here, would
by-and-by become a fine butterfly, decked
out in all’ the gaudy colours of the rain- ‘
bow; or that this filkworm fhould be.

capable of afluming fo many different
forms! And is it not altogether as mira-
culous, that if fome antmals are cut 1n
pieces, every feparate piece or part of the
original animal will become one entire
animal of itfelf : Yet that the polype or
polypus 1s endowed with this property, has
ween demonfirated; and T have here one
that was divided into feveral parts fome
time ago, which parts are now become
diftint and perfe@ polypes, and alive ; as
you may fee by viewing them through
tais microfcope,

The
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The part marked A, contains the mag-
nifying glaffes. The objet to be exa-
mined 1s placed at the ftage B, between
a hollow and a plane Ula{?‘. the light 1s
refle@ted upon 1t by the mirror C. To

adjuft the objet to the glafles, you move
the
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the ftage B up or down upon the pillar,
while you are looking through the glafies
at A, till the objeéts appear “the moft dif-
tm& —Mafter Telefcope then placed one
of the polypes in the mlcrofcope, and
heorqed Lady Caroline to look at it.—This
1s really wonderful, fays Lady Caroline,
for the polypus e be 40 or 5o
times bigger than it was before. Your
wonder will be increafed ftill more, Ma-
dam, replied our philefopher, whenI in-
form you, that 1t 1s fuppofed there are as
many animals which can only be difco-
vered by the microfcope, as thofe we can
{ee without 1t.

Mafter Telefcope having fatisfied the
car 1oﬁty of the young gentlemen by letting
them fee this ‘wonderful inftrument, pro-
ceeded in his Le&ure.

But the fagacity and acute fenfes of fome
of the animals (in which they {eem to ex-
ceed man) are altogether as furprifing :
beavers building houres, bees fmmmg
themielves into a fociety, and chufing a
queen to govern them ; birds knowing the
latitude and long ’Ludc, and failing over fea
through vaft traéts of iait, el one coun-
try to another, without the ufe of an
compafs; and other things, which age fuf-
ficient, I think, to lower the pride of

man,
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man, and make even Philofophers blufh at
their own ignorance.—And now, Lady
Caroline, prepare to hear a few hard
words, and I will finith this Le&ure.
But why muftit be finithed in an unin-
teliigible manner? faysthe Lady. Becaufe
1 cannot deliver what I am going to fay,
Madam, without making ufe of the terms
of art; and thofe I would recommend
your Ladyfhip, and the reft of th¢ good
company, to learn from Fones’s Pronouncing
.and Exfilanatory Diftionary ; which is a
work no young reader fhould omit having
in his library.

All animals receive their food at the
mouth ; and moft .animals, but efpecially
thofe of the human kind, chew it there tiil
1t is intimately mixed. with the faliva or
{pittle, and thereby prepared for the eafier
and better digeftion of the ffomach. When
the ftomach has digefled the food, it is
thence conveyed into the guts (pardon the
expreflion, Ladies, for I cannot avoid it)
through which it is moved gently by what
1s called the periftaltic motion ; as it paffes
there, the chyle, which is the nutritive
part, is feparated by the la&eal veins;
from the excrement tious parts, and by
them conveyed into the blood, with which
it circulates, and is concofed into blood
‘ al{os
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alfo; and this cireulation is thus per-
formed :—The blood being, by the wena
cava, brought into the right ventricle
of the heart, by the contraction of that
mufcle, 1s forced into the pulmonary ar-
tery of the lungs ; where the air, which 1s
continually mipncd or drawn in by the
lungs, mixes with and enlivens it; and
from thence, the blood being conveyed by
the pulmonary vein into the left ventricle
of the heart, the contraltion of the heart
forces it out, and by the arteries diftributes
it into all parts of the body ; from whence
it returns by the veins to the right ven-
tricle of the heart, to purfue the fame courfe
again, in order to communicate life and
heat to every part of this wonderful ma-
chine, the body. But this is notall; for,
‘according to Anatomifts, fome part of
the blood, in the courfe of 1ts circulation,
goes to the head; where a portion of it s
feparated by the blam, and concolted into
animal {pirits, which are diftributed by the
nerves, and impart fenfe and motion
throughout the body. The inftruments
of motion, however, are the muicles ; the
fibres or fmall threads whereof, contradting
themfelves, move the different parts of the
body; which in fome of thein is dene by
the dire&ion of the mind, and called velun-
tary
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tary motion; but, in others, the mind
{feems not to be concerned, and therefore
thefe motions are called involuntary.

This is the progrefs of animal life; by
which you will perceive that 2 man may,
even at home, and within himfelf, fee the
Wonders of GOD in the Works of Crea-
tonk i ks ;

We have now finifhed our furvey of the
Univerfe, and confidered thefe great mafies
of matter, the Stars and Planets; but par-
ticularly our earth and its inhabitants ; all
‘which large bodies are made up of incon-~
ceiveable {mall bodies, or atoms : And by
the figure, texture, bulk, and motion of
thefe infenfible corpufcles, or infinitely
{finall bodies, all the phznomena of large
bodies may be explained.
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LEC DaRERE Vi

OF the Five Senfes of Man, and of his Un-
derflanding.

T our next meeti: g there was aO‘reat
o’ deal of good company, who came to
hear the Boys Pbﬂofophy, asthey called 1t
on which account I could oblerve that ’\.mf-
ter Telefcopc took lefs pains to be under-
ftood by the young gentlemen and ladies;
and addrefled huntelf more paiticu a;ly
to thofe of greater abilities.

As the company came in laughing, .and
affe&ted to talk and behave in a m;)erc.-
lious manger (which even fome great
perfonages do in thefe our days ot refine-
ment) he ftood filent till my Lord Mar-

uisdefired him to open the Le&ure ; upon
which he bowed to his Lordfhip and the
reft of the company, and bwan but had

fcarcely fpoken three words bufura he wa
interrupted by Sis Harry: he therefore
ﬁoppcd for fome time, and then began
again; but the rongu.e of the young
Baronet {oon filenced him; and he ftood
without {peaking a confiderable iime. On
this the company looked at cach other; and
1}1’3
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the Marquis bade him go on. My dear,
fays the Marchionefs, how can you expelt
this young gentleman to read a long Lec-
ture. when you know that Sir Harry, who
loves to hear himfelf talk, of all things, has
not patience to fupport {fo much taciturni-
_ty :—Why, Madam, fays the Ambaflador

of Bantam (who came in with the Mar-
quis) 1 thought we had all been af-
fembled to hear this Lefture.—That was
indeed the intention of our meeting, fays
the Marchionefs ; but I hope your Excel-
lency knows the polite world better, than
to expe& people fhould be fo old-fafhioned
as to- behave on thefe occafions with any
fort of good manners or decorum. In‘my
country, fays the Ambaffador, - all the
company keep a profound filence at thefe
meetings.—It may be fo, replied the Mar-
chionefs; but I affure your Kxcellency, 1t
is not the cuftom here. Why, Sir, I have
been often interrupted in the middle of a
fine air, at an Oratorio, by a gentleman
whiftling a hornpipe; and, at Concerts of
Sacred Mufic it is no uncommon thing
to hear both gentlemen and ladies langh
louder than the organ.—Hufh, Madam,
fays the Marquis, 1f your friends and
neighbours are fools, you ought not to
expofe them, and efpecially to foreigners.

P Take
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Take care,while you condemn this unpolite
behakur in others, that you do not run
into it vourfelf. Politenefs is the att of
being always agreeable 10 company ; itcan
therefore feldom deal in farcafm or ireny 3
becaufe it fhould never do any thing to a-
bndce the happinefs of others ; and you fee,

dear, you have made Sir Harry un-
eafy, for he bluthes.—The company laugh=
ed at Sir Harry, who joined them; and
being determined to hold his tongue, our
Phllofopher thus proceeded :

After the curfory view of nature, which
was concluded in my laft Lefture, it may
not be amifs to examine our own faculties,
and {ee by what means we acquire and trea-
fure up a knowledge of thofe things; and
this is done, I apprehend, by means of the
fenfes, the operations of the mind, and the
memory ; which laft may be called the
Storchoufe of the Underftanding. The
firft time little Mafter is brought to " a
looking-glafs he thinks he has found a
new play-mate, and calls out, Little boy !
Little boy ! for having never feen his own
face br’,f@re, it 1s no wonder that he thould
not know it. ‘Here is the idea, therefore,
of {fomething new acquired by fight.—
Prefently the father, and mother, and
nurfe come forward to partake of the

child’s
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child’s diverfion. Upon feeing thefe figures
in the glafs with whom he is fo well ac-
quainted, he immediately calls out, There,
Papa! there, Mamma ! there, Nurfe :—
And now the mind begins to operate ; for
fecling his father’s hand on his own head,
and feeing it on the little boy’s head in the
glafs, hecries, There me! Now this tranf-
a&ion 1s lodged 1n thc memory, which,
whenever a looking-glafs 1s mentioned, will
give back to the mind this idea of its re~
tle&ing objelts.

The whole company were pleafed with
this familiar demonftration ; but Sir Harry
atked how he came, of all things, to make
ufe of a looking-alafs ?— Becaute, Sir, fays
he, it is an obje& with which fome. people
are the moft intimately acquainted,—As
Sir Harry is an esregious fop, this reply
produced a loud laugh 5 and Mafter Tele-
fcope was looked upon to be a Wit as well
as a Philofopher, However, I am ipclined
to think the expreflion was accidental, and
not intended to hit Sir Harry, becaufe I
‘know his good fenfe wonld not permit him
to treat an elder and fuperior in that man-
ner.— The laugh being a little {gbfided,
our Philofopher thus proeeeded on his
Lelture i—

L3 All
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All our ideas, therefore, are obtained
either by fenfation or refleftion; thatis to
fay, by meansof our five fenfess tas feeing,
hearing, {melling, tafting, and touching, or
by the operations of the mind.

Before you proceed farther, fays the
Countefs of Twilight, you fhould, T think,
explain to the company what is meant by
the term Idea.—That, T apprehend, is fuffi-
eiently explained by what was faid 2bqut
the looking-glafs, fays the Philofophtr; but
1f your Ladyfhip requires another defini-
tion, you fhall baveit. By an Idea, then, I
mean that image or pi€ture, Madam, which
1s formed in the mind of any thing which
we have feen, or even heard ralk of ; for the
mind is {o adroit and ready at this kind of
panting, thata town, for inftance, is*no
fooner mentioned, but the imagination
fhapes it into form, and prefents it to the
memory. None of this company, I pre-
fume, have ever feen Paris; yet there is
not one, perhaps, but has formed, or con-
ceived 1n his mind, fome idea or pi&ture
of that city., Not one of us ever faw
Tippoo Saib’s prodigious army and ele-
phants, yet we have all formed to ourfelves
a pi&ture of their running away from a
fmall party of our brave countrymen, led
againtt them by the gallant and coura%eous

orn-
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Cornwallis. When we read in the news-
papers a defcription of a fea engagement,
or of the taking of Louifbourg, Que-
bec, or any other important fortrefs, the
mind immediately gives us a piéure of
the tranfaéion, and we fee our valiant of-
ficers iffuing their orders, and their intrepid
men furling their fails, firing their guns,
fcaling the walls, and driving their foes
before them. To purfue this fubjeét a
little farther :—No man has ever feen a
dragon, a griffin, or a fairy s yet every
one has formed in his mind a piéture-
image, or, 1in other words, an idea of
thefe imaginary beings.” Now when this
idea or image is formedin the mind from a
view of the objeét itfelf, it may be called
an adequatc or real idea; but when it is
conceived in the mind without feeing the
objedt, it is an inadequate or imaginary
idea. ;

I thall begin my difcourfe of the SENSES
with that of the Sight, fays he, becaufe, as
Mr. Addifon obferves, the fight is the moft
perfed and pleafing of them all. The or-
gan of fecing is the eye, which 1s made up
of anumber of parts, and fo wonderfully
contrived for admitting and refrating the
rays of light, that thofe which come from
the fame point of the object, and fall upon
| different
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different parts of the pupil, are again
brought together at the bottom of the A
and by that means the whole obje& is
painted on a membrane called the Retina,
- which 1s {pread there. :

-But how is it poffible, fays Sir Harry, for
you to know that the objeét is thus painted
~on the retina P—In fome meafure from the
ftrattare of the eye, replied the Philofo-
pher; but, I think, it is manifeft from that
diforder of the eye, which furgeons call
the gutta ferenay the very complaint which
my Lerd’s butler has in one of his eyes.
If youexamine it, youwill find that he has
no fight with that eye, though it looks as
perfect as the other, with which he fees
well; this s, therefore, occafioned by {fome
paralytic, or other diforder in that mem-
brane or expanfion of the optic nerve,
which we call the Retina; and proves that
all vifion arifes from thence.

That which produces in us the fenfation
which we call Seeing, 1s light ; for without
light nothing is vifible, Now light may be
confidered either as it radiates from lumi-
nous bodies dire&ly to our eyes ; and thus
we fee thefe luminous bodies themfelves 3
as the Sun, alighted torch, &c.—or as it is
refleéted from other bodies ; and thus we
{ee a flower, a man, &c. or a picture re-

fle&ed
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fle€ted from them to our eyes by the rays
of light.

Itis to be obferved, that the bodies which
refpe& the light are of three forts, 1. Thofe
that emit the rays of light; as the fun and
fixed ftars: 2. Thofe that tranfmit the rays
of light ; as the air : and, 3. Thofe that re-
fle& them ; as the moon, the earth, iron,
&c. The firft we call Luminous, the fecond
Pellucid, and the third Opaque Bodies. It 1s
alfo to be obferved, that the rays of light
themfelves are never feen; but by their
means we {ee the luminous bodies, from
which they originally came; and the
opaque bodies, from which they are re-
fleGted ; thus, for inftance, when the moon
thines, we cannot fee the rays which pafs
from the fun to the moon; but, by their
means, we {ee the moon, from whence they
are retlected.

If the cye be placed direétly in the me-
dium, through which the'rays pafs to it,.
the medium 1s not feen; for we never fee
the air through which therays come to our
eyes. But if a pellucid body, through
which the rays are to pafs, be placed at a
diftance from our eye, that body will be
feen, as well as thofe bodies from whence
the rays came that pafs through it to our
eyes. For inftance, he who looks through 2

pair
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pair of {pefacles, not only fees bodies
through them, but allo fees the glafs it-
felf 5 becaule the glafs, being a folid body,
refleéts {ome rays of light from its fur-
face ; .and being placed at a convenient
diftance from the ¢ye, may be feen by thofe
refleted rays at the fame time that bodics
at a greater diftance are f{een by the tranf-
mitted rays; and this is the reafon, perhaps,
why objeétsare {een more diftin&ly through
a reflecting than through a refracting tele-
{cope.

There are two kinds of opaque bodies ;
namely, thofe that are not fpecular ; as the
moon, the earth, a man, ahorfe, &c. and
others that are fpecular, or mirrors, like
thofe in reflefting telefcopes, whofe fur-
faces, being polifhed, refle the rays in the
fame order as they came from other bo-
dies, and fhow us their images; and rays
that are thus refle@ed from opaque bodies
always bring with them to the eye the ideca
of colour, though this colour in bodies is
nothing more than a difpofition to refle&t
to the cye one fort of rays more copioudly,
or in greater plenty than another; for par-
ticular rays imprefs upon the eye particular
coloars; f{ome are red, others blue, yel-
low, green, &c. Now it is to be obierved,
that every body of light which comes

: from
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from the Sun, {eems to be compounded of
thofe various forts of rays; and as fome of
them are more refrangible than others,
that is to fay, are more turned out of their
courfe in paffing from one medium to an-
other, it neceflarily follows that they will
be {eparated after fuch refrattion, and their
colours appear diftinét. The moft re-
frangible ot thefe are the violet,—and the
leaft the red: the intermediate ones, in
order, arc indigo, blue, green, yellow, and
orangc,

How do you know, Mr. Philofopher,
that colours are feparated in this manner ?
fays Sir Harry : 1 have no notion of thefe
do&rines without demonftration.—That
you may have, if you pleafe, replied the
Philolopher.  Pray, Mafter Lovclace,
hand me that Prifm.

Now,
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Now, Sir Harry, if you will pleafe to
hold this Prifm in the beams of the Sun,
you will fee the-colours feparated in the
manner I have mentioned.  Pleafe to look,
Lady Caroline; the feparation js very
~ pleating, and you will find what I have
faid of the rainbow in my third LeQure,
confirmed by this experiment.

All thefe rays differ not only inrefrangi-
bility, but inreflexibility ; I mean the pro-
perty fome have of being refleéted more
eafily than others; and hence arife all the
various colours of bodies,

The whitenefs of the Sun’s light is
owing, it is fuppofed, to a mixture of all the
original colours‘in a due proportion; and
whiteaefs in‘other bodies 1s a difpofition to
rcfledt all the colours of light nearly in the
fame propofition as they are mixed in the
original rays of the Sun; as blacknefs, on
the contrary, is only a difpofition to ab-
forb or ftifle, without refle&tion, moft of
the rays of every fort that fall on thofe
bodies; and it is for that reafon, we may
fuppofe, that black clothes are warmer than
thofe of any other colour. The inhabi- .
tants of Naples, though in fo hot a clime,
for the moft part wear black.

Hearing
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Hearing is the next moft extenfive
of our fenfes, the organ of which is the
FEar, whofe ftruture 1s extremely curi-
ous; asmay be feen in the books of Ana-
tomy.

That which the ear conveys to the brain
is called Sound, though till it reaches and
affelts the perceptive part, it is in reality
nothing but motion; and this monon,
which produces in us the perception of
found, 1s a vibration of the air occafioned
by a very fhort and quick tremulous motion
of the body from whence it is plopamtcd
That found is conveyed in this manner,
may be known by what is obferved and
felt in the firings of mufical inftruments,
and of bells, wmch tremble or vibrate as
long as we perceive any found come from
‘them and from this effe&t which they
produce in us, they are called founding
bodies.

Sound is propagated at a great rate; but
not near fo faft as hcrht.-—l don’t know
that, fays Lady Caroline.—Then your
Ladvfhlp has forgot what pafled in our
Le&ture upon Am, replied the Philofo-
pher; and to confirm by experiment what
I advanced, I muft beg his Lordfhip to
order'one of the fervants to go a diftance

M kO
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1nto the park, and difcharge a gun,—The
gentlemen were averfe to this} it being an
obfervation they had made a hundred
times ; but to gratify the young people,
my Lord ordered his game-keeper out;
and when the piece was difcharged, they
had the fatisfaction of feeing the fire long
before they heard the report.

The effe@ is the fame, fays our philo-
fopher, in thunder ftorms, for we perceive
the flafh of lightning before we hear the
thunder; and the more diftant the florm
is from us, the greater is the fpace of time
between the flafh and report.

Sinelling is another fenfe which feems
to be excited in us by external bodies, and
fometimes hy bodies at a gréat diftance
but that which immediately affe@s the
nofe, the organ of {melling, and produces
in us the leniation of any {mell, are efiu-
via, or invifible particles that fly from
thofe bodies to our olfadtorv nerves.—
How do you prove this, young gentle-
man? fays Sir Harry.—Sir, replied the
Philofopher, had you beenn here yefter-
day, you would not have afked this quet-
tion ; for, asthe wind was north-eaft, the
efluvia from my Lord’s brick-kilns were

eady to fuffocate us ; but now the wind 1s
turned
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turned to the fouth-weft, vou obferve no
“{uch thing, becaufe thofe cfiluvia are driven
a contrary way.

The power which fome bodies have of
emitting thefe effluvia or fleams, without
being vifibly dnmmﬁed, is to me moft
amazing; yet that it 1s true we know by
abundant experience. A fingle grain of
muik will {cent a thoufand rooms, and
fend forth thefe odoriferous particles for a
great number of years, without being
fpent. Surely thefe particles muft be ex-
tremely f{mally yet their minutenefs is
pothing when compared with the particles
of light, which pervade and find their way
thro unh glafs, or to the magnetic effluvia,
whlch pafles freely through megallic bo-
dies; whereas thofe efflavia that _produce
the fenfation of fmelling, nothth{’cmdmg -
their wonderful property of {centing all
places into which they are brought, and
without any fenfible diminution, are yet
too grofs to pafs the membranes of a blad-
der; and many of them will fcarce find
their way thxourrh a common white pa-
per.

There are but few names to exprefs the
infipite number of Jfcents that ywe ancet
with. I know of none but thofe of fweet,

r\z 2 hi'\n]r ,
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finking, rank, mufty, and four; for fo
barren 1s our language in this refpe®, that
the reft are exprefled either by degrees of
comparifon, or from epithets borrowed
from bodies' that produce {cent; which
mufl, in many cafes, be very inexpreflive;
for the fmell of a rofe, of a violet, and
of mufk, though all {weet, are as diftinét
as.any {cents whatever.

The next fenfe under our confideration
1s Tafte, the organs of which are the tongue
and the palate, but principally the tongue.

—Ay, and a pretty organ it is, fays
Lady Caroline~—~When ufed with your
Ladythip’s difcretion, Madam, replied
the Philofopher. But I muft obferve to
your Ladyfhip, and the reft of the good
company, that though bodies which ¢mit
light, founds, and {cents are feen, heard,
and {melt at a diftance, yet no bodies can
prodace tafte without being immediately
applied to that organ ; for though the meat
be placed at your mouth, you know not
what tafle it will produce till you have
touched it with your tongue or palate.

Though there is an amazing variety of
taftes, yet here, as in fcents, we have but a
few general names to exprefs the whole:
fweet, four, bitter, harfh, fmooth, and

vank,
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rank, are all that I can recolleét ; and our
other ideas of tafte are generally conveyed
by borrowed fimilitudes and expreflions as
thofe of fcents.—It is {urprifing, fays the
Ambaffador, that in this age of gluttony,
your language fhould be fo barren as not
to afford you words to exprefs thofe ideas
which are excited by exquifite flavours —
Sir, fays the Marquis, t}lis may be eafily
accounted for. I muft inform your kEx-
cellency, that we are indebted for our moft
expreflive terms to the Poets, who were
never much acquainted with good eating ;
and are lefs {o fince literature has loft 1ts
zeft.—Very true, my Lord, fays Sir Harry,
their difhes, poor creatures, have lately
been of the mental kind; but had you a
few rich poets that could afford to live
like people of tafte, inftead of your fweets
and fours, and fuch old-fafhioned terms,
you would have the calapaih and calapee
tlavour, the live lobfter flavour, the whipe
pig flavour, and a lift of others as long as
nfy arm.—VFie, Sir Harry, fays the Mar-
chionefs, no more of that, 1 beg ; you know
Lady Caroline can’t bear the name of bar-
barity.—Nor I, fays the Ambaflador: but
pray what barbarity is there in this, Ma-
dam >—OQOh ! none atall, replied Sir Harry,

M 3 L only
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I only mean to infinuate that fome of
“our great people are not content with hav=
ing food brought from the Eaft and Weft
Indies, and every other part of the World,
to gratify their palates, but they muft roaft
lobfters alive, and whip young pigs to death
to make them tender.—Good God! fays
the Ambaflador, are there people 1n Eng-
land capable of {uch aéts of inliumanity ?
A man that would do that would murder
me, 1f the law did not ftand between us;
and the law is but a poor fcreen where hu-
manity is loft and confcience lulled to {leep.
I'll apply to the King my mafter for my
difmifiion, and no longer live with a peo-
ple who have adopted fuch diabolical cuf-
toms.— The Ambaffador was fo much in
a paflion, that it was with difficulty my
Lord Marquis pacified him; and poor Lady
Caroline, whofe kind foul fympathizes with
every creature 1n diftrefs, was in tears at
the bare rehearfal of thofe alts of cruelty.
‘Here the Baronet apologized to the com=-
pany for having interrupted the Lecturer ¢
perhaps he ‘never before thowed fo much
good fenfe 3 for he certainly deferved fevere
reprehenfion for introducing any fubjeét
which difturbed that harmony and atten=
tion from the hearers which had hitherto
been preferved.

When
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When filence was reftored, our Philo-
fopher arofe and thus purfued his Lec-
ture :—

I have already taken notice of four of
our fenfes, and am now come to the fifth
and laft, I mean that of the Touch ; which
is a fenfe {pread over the whole body, tho’
it 1s more particularly the bufinefs of the
hands and fingers; for by them the tangi-
ble qualities of bodics are known, fince
we difcover by the touch of the fingers,
and fometimes indeed by the touch of other
parts of the body, whether things are hard,
foft, rough, {mooth, wet, dry, &e. But
the qualities which moft affeét this fenfs
are heat and cold, and which, indeed, are
the great engines of Nature; for by adue
temperament of thofe two oppofite quali-
ties, moft of her produtions are formed.

What we call heat is occafioned by the
agitation of the infenfible parts of the body
that produce in us that fenfation ; and when
the parts of a body are violently agitated,
we fay, and indeed we feel, that body is
hot; fo that #4at which to our {fenfation is
heat, in the obje is nothing but motion.
—Hey-day, fays Lady Caroline, what fort
of philofophy is this ?—Why, Madam,
fays Sir Harry, this js a pofition which

nas
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has been laid down by thefe airy centlemen
for a long time, but which never has been
proved by experiment.—T ake care, Baro-
net, fays the Marquis, or you’ll forfeit all
pretenfions to philofophy.—The forfei-
ture, my Lord, is made already, fays the
philefopher ; Sir Harry has been bold
encugh to deny that which experience
every day confirms for truth.  If what we
call heat 1s not motion, or occafioned by
the motion of bodies, how came my Lord’s
mill to take fire the other day, when it
was ronning round without a proper fup-
ply of corn? And how came your poft-
chariot to fire while running down Break-
ncek-hill, Sir Harry ? Confider, there was
nobody with a torch under the axle-tree;
but this isa part of philofophy known even
to the poor ignorant Indians, who, when
hunting at a great diftance from home, and:
wanting fire -to drefs their meat, take a
bow and a ftring, and rub two pieces of
wood together till they produce flame.—.
But you may fee, Sir Harry, that heat is
occafioned by the motion of bodies, by
only rubbing this piece of fmooth brafs on
the table—ftay, Pll rub it: it muft be done
brifkly. There, now, you’ll feel it hot ;
but ceafe this motion for a time, and the
brafs
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brafs will become cold again ; whence we
may infer, that as heat is nothing but the
infenfible particles of bodies put into mo-
tion, fo cold, on the contrary, is occafi-
oned by the ceffation of the motion of thofe
particles, or their being placed in a fate of
reft, ’

But bodies appear hot or cold in propor-

tion to the temperament of that part of the
human body to which they are applied ; fo
‘that what feems hot to one, may not feem
fo to another. This is {fo true, that the
fame body, felt by the two hands of the
fame man, may at the {fame inftant of time
appear warm to one hand and cold to the
other, if with the one hand he has been
rubbing any thing, while the other was
kept in a ftate of reft; and for no other
reafon but becaufe the motion of the infen-
fible particles of that hand with which
he has been rubbing, will be more brifk
than the particles of the other which was
at reft.

I have mentioned thofe ohje&s which are
peculiar to each of ourfenfes; as light and
colour to the fight; found to the hearing ;
odours to the {mell, &c. but there are two
others common to all the fenfes, which de-
{erve our notice, and thefe are Pleafure and

Pain,
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Pain, which the fenfes may receive by, their
own peculiar obje&ts ; for we know that a
proper portion of light is pleafing, but that
too much offends the eye; fome {ounds
delight, while others are difa-grceable,‘and
grate the ear; fo heat, in a moderate de-
gree, 1s very pleafant, yet that heat may
be fo increafed as to give the moft intolera-
ble pain. But thefc things are too well
known to be longer infifted on.

Now, from the ideas or conceptions
formed in the mind by means of our {enfes,
and the operations of the mind itfelf, are
laid the foundation of the human under-
ftanding, the loweft degree of which is per-
ception ! and to conceive a right notion of
this, we muft diftinguifh the firft objetts
of it, which are fimple ideas, fuch as are
reprefented by the words, Red, Blue, Bit-
ter,. Sweet, &c. from the other objelts of
our fenfes; to which we may add the in-
ternal operations of our own minds, or the
objeéts of refle@ion ; fuch as are thinking,
willing, &c. for.all our ideas are firft ob-
tained by fenfation and refle@tion. The
mind having gained variety of fimple ideas,
by putting them together, forms what are
called compounded or complex ideas; as
thofe fignified by the words, Man, Horfe,
Marygold, Windm:ll, &c.

The
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The next operation of the mind (or of
the underftanding) in its progrefs to know-
ledoe, is that of abftraéting its ideas; for
by abftradtion they are made general ; and
a general idea is to be confidered as fepa-
rated from time and place, and lodged in
the mind to reprefent any particular thing
that is conformable to it. ‘
Knowledge, which is the higheft degree
of the fpeculative faculties, confifts in the
perception of the truth of affirmative or
negative propofitions and this perception
is either immediate or mediate. When, by
comparing two ideas together in the mind,
we perceive their agreement or difagree-
ment, as that black 1s not white ; that the
whole is bigger than a part; and that two

.and two are cqual to four, &c. it 1s called

Immediate Perception, or Intuitive Know-
ledge ; and as the truth 'of thefe and the.
like propofitions 1s {fo evident as to be
known by a fimple intuition of  the ideas
themfelves, they are alfo called Self-evi~
dent Propofitions. :

Mediate perception is when the agree-
ment or difagreement of two ideas Is made
known by the intervention of fome other
ideas. Thus: If it be affirmed that my

Lord’s bay horfc is as high as my father’s,
b S ) /
the
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the agreement or difagreement may be feen
by applying the fame meafure to both :—
and this is called Demonftration, or Rati-
onal Knowledge. The dimenfions of any
two bodies which cannot be brought-toge~
ther may be thus known, by the fame
meafure being applied to them both,

But the underftanding is not confined to
certain truth ;it alfo judges of probability,
which confifts in the likely agreement or
difagreement of ideas; and the affenting
to any propofition as probable is dlled
Opinion or Belief.—We have now filiithed
this courfe of Le&ures.—I hope not, {ays
Lady Caroline with fome emotion ! Why,
Madam, returned the philofopher, we haved
taken a curfory view of natural bodies, ands i

their caufes and effe@s; which I have en-
deavoured to explain in fuch a manncr ash. 4
to be inteliigible at leaft, if not entertain- &
ing ; and pray, what more did your Lady-
fhip expeét }—Sir, replied the Lady, I am
greatly pieafed with the account you have
given us; and I thank you, Sir, for the
pains you have taken to anfwer the many
*queflions I have troubled you with, What
?had further to hope was, that you would
have given us, when you was on the fub-
je&t of Aunimals, fome friQures on the cru~
: elty
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elty with which they are too often treated ;
and have thrown in refle€tions and obferva-
tions tending to enforce in mankind a dif-
ferent condué&. This-I withed for, and
fhould have been glad to have had Sir Tho-
mas and his Lady here at the {fame time;
who are both extremely fond of their little
domeftic creatures ; and I admire them for
their tendernefs and compaffion. Thefe
feelings and fentiments of the human
heart, Madam, fays the philofopher, add
muych to the dignity of our nature; and I
am greatly delighted with fuch behaviour;
butI am afraid, Lady Caroline, that we
often miftake ch"na&els of this kind, and
take that for humanity and tendernefs

. 5 Which is only the effe& of fancy or felf-

love. That Sir Thomas has compaflion,
4 grant you; but I am afraid it is only for

caufe his dogs and horfes. give him plea-
fure; but to other creatures that afford him
none, he is abfolately infenfible. I have
{een hun even at Chriftmas, feed his pretty
pups, as he calls them, with delicacies; but
rave at the {fame time in a mercilefs man-
ner, at poor children who were ihivering
at his gate, and fend them away cmpty-
handed. Our neighbour, Sir William, 1s

N alfo
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alfo of the fame difpofition : he will not
fell a horfe that is declining, for fear he
thould fall into the hands of a mafter who
might treat him with cruelty; but he is
lar Qtly concerned 1n the flave-trade (which
I think is carried on by none but we good
chrittians, to the difhonour of our celef-
tial Mafter) and makes no difficulty of
feparating the hufband from the wife, the
parents from the children, and all of them
from their native country, to be fold in
a foreign market, like fo many horfes, and
often to the moﬁ: mercilefs of the human
sace. Iremember him in great diftrefs for
his pomtel Phillis, who had loft her pup-
pies; but the fame afternoon I faw him,.
ulthout the leaft compun&tien of wind,
prefs a poor man into the fea-fervice, and
tear him from his wife and children, for
no other crime but becaufe he had fought
bravely for his king and country in the It
var; and being now fettled in bufinefs,
and having a family, did not chufe to enter
the fervice again, Is this humanity, Ma-
dam? Is this morality ¥ But above all, is
this chriftianity # And are thefe the blefled
efteCts of the liberty we boaft of # But do
not lgt us be mifled by fpecious pretences.
We cannot judge of any man, Madam, by
one
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one fingle altion, but by the tenor and re-
fult of all his aéions; and this requires
deep penetration, and an intimate know-
ledge of human life. ;

Benevolence, Lady Caroline, {hould be

univerfal, for it is an emanation of the Su-
preme Being, whofe mercy and goodnefs
ave extended to all his creatures, as ours
alfo thould be ; for they are fellow-tenants
with us of the globe we inhabit.
. 1 have often thought, Madam, that moft
of the mifchiefs which embarrafs focietys,
and render one contemptible to another,
are owing to inordinate ambition, or €X-
treme love of power and wealth ; for all
the gold a man poflefles, beyond that por-
tion which is requifite for himfelf and fa-
mily, only ferves to inflame his ambition ;
as all the wine we drink, more than is ne-
ceflary to recruit the drooping {pirits, an-
fwers no other purpofe but to intoxicate
the mind,

I have feen a book, Lady Caroline, in
my papa’s library, which gives fome ac-
count of one Lycurgus, an old Grecian
Jawgiver; with whofe charalter you ought
to be acquainted. This man, Madam, was
of opinion, that religion, virtue, and good
manners, were the only natural cements

N 2 and
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and prefervation of liberty, peace, and
friendfthip; which he found had been de-
ftroyed and extirpated by means of wealth
and felf-intereft; he therefore prohibited
the ufe of gold and filver, and all kinds of
luxury in the ftate, and eftablithed fuch a
plan for the education of youth of every
denomination, as was moft likely to con-
firm and habituate them in the pra&tice of
religion and virtue, and fecure to the Spar-
tans and their pofterity the bleflings of li-

berty and peace. ' :
The event proved that his inftitutions
were founded on found policy, and a per-
fe& knowledge of human nature; for in
the {pace of five hundred years, that is to
fay, from the time of Lycurgus to the in-
troduction of wealth into the ftate by Ly-
fander, in thereign of the firft Agis, there
was no mutiny among the people; every
man {ubmitted cheerfully to the laws of
Lycurgus, and all were {o united and pow-
erful in confequence of their virtue, fo-
briety, and the martial difcipline he had
eftablithed (which was that of a national
militia) that Sparta, a very {inall inconfi-
derable ftate, not only gave laws to the
reft of Greece, but made even the Perfian
monarchs tremble, though mafters of the
richeft
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richeft and moft extenfive empire in the,
world. But when this great and virtuous
people of Sparta had conquered Athens,
and from thence introduced wealth and
luxury into their own country, they loft
their virtue, dwindled to nothing, and
were themfelves enflaved. Nor is this a
matter of wonder ; for where religion and
virtue are fet at a diftance, and wealth
leads the way to pofts of honour and truft,
fome people will ftick at nothing to obtain
gold; but were dignities of this kind con=
ferred on the moft deferving, and none but
‘men of virtue and {uperior abilities pro-
moted to places of truft and power, there
would be no frauds in the ftate, or violence
among the people; and we might then
hope to enjoy the felicities of the Golden

Age.

Man in thatage no rule but reafon knew,
And with a native bent did good purfue;
Unaw’d by punifiment, and void of fear,
His words were fimple, and his foul fincere.
By no forc’d laws his paffions were confin’d, -
For Condcience kept his heart, and calm’d his mind;
Peace o’er the world her blefled {way maintain’d ;
" And e’en in defarts fmiling Plenty reign’d.

THE END,
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