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INTRODUCTION:
Being the Subftance of

A LET.TER tg the Hons 277 %,

DEAR Sig,

MK AM defired by the Marchionefs
I of Setflar to give you fome ac-

1 cox&nt og thofe young G;ntlcmen
and Ladies whom you {aw enter

B the faloon the moryning you left
us, and who came to his Lordthip’s feat on
an adventure the moft 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 Tawilight’s to
divert themfelves; where they were fo di-
vided in their tafte for amufements, that
warm debates enfued, One propofed 7 bread-
ing the Needle, another Hot-Cockles, a third
Shuttle-cock, afourth Blind-Man’s-Buffy and
A3 at



2 INTRODUCTION.

at laft Cards were mentioned. Mafter Zele/
cope, a young gentleman of diftinguithed
abilities, fat filent, and heard all with com-
placency and good temper till this diverfion
was propofed ; but then he ftarted from his
feat, and begged they would think of fome
more mnocent “amuferent. Playing at cards
for money, fays he, i1s fo nearly allied to
covetoulnefs and cheating, that I abhor it;

and have often wondered, when I was at
Bath with my papa, how people feemingly
of years of difcretion, could fo far miftake
themfelves, and abandon common fenfe, as
to lead a young urchizn jult breeched, or a
hittle doddle-my-lady in hanging ﬂeews, up
to a gaming table, to play and bet for fhil-
lmqs, crowns, and perhaps guineas, among
a circle of tharpers. Parents, continued he,
might almoft as well teach their children to
thicve as to game ; for they are k'mdxed em-
ployments, and generally terminate in the
ruin of both fortune and chara&er. Lady
Jawilight, who is no friend to the modern
modes of education, fmiled at this young
gentleman’s remark, and defired him to
point out fome diverfion himfelf. ’Tis im-
pofiible for me, Madam, fays he, to find out
an amufement f{uitable to the tafte of the
company, unlefs I was: perfeétly fu:queume;il

wit
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with their difpofitions ; but were I to chufes
I thould prefer thofe which not only divert
the mind, but improve the underftanding:
and {fuch sre many of the diverfions at the
fchool where I am placed. - We often play at
Sbam Orations, comical Difputes, meafuring
of Land and Houjes, ‘taking the Heights and
Diflances of Mountains and Steeples, folving
FProblems and Paradoxes, on Globes and
Maps, and fometimes at Natural Philofopby,
which I think is very entertaining, and at
the fame time extremely ufeful ; for whether
our knowledge is acquired by thefe amufe-
men's, and reading little books, or by
ferious and elaberate ftudy, whatis obtained
will be equally ferviceable: nay, perhaps
that which is acquired in the entertaining
manner may have the advantage; for, as it
is conveyed to the mind with a train of
" pleafing 1deas, it willbe the more permanent
and lating, and the eafier called up by the
memory to our affiftance.

The Countefs was very defirous of know-
ing what fort of diverfion could be made of
Natural Philofophy : ‘and finding her young
vifitors in the fame difpofition, fhe conducted
them to the Marquis of Sezfar’s, that they
might have the ufe of proper inftruments.
As my Lord Marquis was engaged In

: COINPAnY,
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company, Lady Zwilight, though nearly
related to his Lordthip, would not difturb
him, but led them through the faloon into
a private parlour, where our little Philofo-
pher, at the requeft of her Ladyfhip, im-
mediately opened the Leéture, without
making idle excufes, or waiting for further
folicitations, which he knew would be il
manners.

% g

LECTURE
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of MAf’rER and MOTION.

Y Matter, my dear friends, ave meaz the

Jubflance of ail things, OF that of which
all bodies are compofed, in whatever form
or manner they may prefent themfelves to
our fenfes: for this top, Zom Wilfon's ivory
ball, the hill before us, that orange on the
table, and all things you fee, are made of
smatter differently formed.

As to Motion, 1 may fave myfelf and you
the trouble of explaining that; for every
boy who can whiphis top knows what motion
is as well as his mafter.

Matter, or Body, is indifferent to motion
or reft. As for example, now I whip my
top, and it runs round, or is in motion;
but when L no longer whip it, the top falls
down, as you fee, and is at reft,

When a body is in motion, as much force
is required to make it reft, as was required
wwhile it awas at refl, to put it in motion.
‘Thus fuppofe a boy ftrikes a trap-ball with
one hand, and another ftands clofe by to
catch it with one of his hands, it will require

as much ftrength or force to ftop that ball,
or
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or put it in a ftate of reft, as the other gave
to put it in motion; allowing for the diftance
the two boys fland apart.

No body or part of matter can give itfelf
either motion or r¢ff : and therefore a bod
at reft will remain {o for ever, unlefs it be
put 1n motion by fome external 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 aloud laugh. What,
fays he, fhall any body tell me that my
hoop or my top will run for ever, when 1
know by daily experience that they drop,
of themfelves, without being touched by
any body ¢ At which our little Philofopher
was angry, and having commanded filence :
Don’t expofe your ignorance, Tom Wilfon,
for the fake of a laugh, fays he; if you in-
tend to go through my Courfe of Philofophy,
and to make yourfelf acquainted with the
nature of things, you muft prepare to hear
what is more extraordinary than this,
When you fay that nothing touched the
top or the hoop, you forget their friction or
rubbing againft the ground they run upon,
and the refiftance they meet with from the
air ia their courfe, which is very confiderable
though it has efcaped your notice. Seme-

what
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what too might be faid on the gravity and
attraltion between the top or the hoop,
and the earth ; but that you are not yet able
to comprehend, and therefore we fhall pro-
ceed in our Leéture.

A body in motion will always move on in
a flraight line, unlefs it be turned out of it
by fomeexternal caufe. 'Thus we fee that a
marble fhot upon the ice, if the furface be
very fmooth, will continue its motion in a
ftraight line, till it is put to reft by the friction
of the ice and air, and the force of attraction
snd gravitation,

The fwiftnefs of motion is meafured by
diflance of place, and the length of time in
which it is performed. Thus if acricket-ball
and a fives-ball move each of them twenty
yards in the fame time, their motions are
equally fwift ; but if the fives-ball move two
yards while the cricket-ball is moving one,
then is the motion of the fives-ball twice as
fwift as the other.

But the quantity of motion is meafurcd by
the fwiftnefs of motion as abowe defcribed,
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 {wift, then it hzth an cquai
quantity of motion, But if the cricket -be;ll

be
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be twice as bigand heavy as the fives-ball,
and yet move cqually fwift, it hath double
the quantity of motion, and fo in proportion.
Al bodies have a natural tendency, attrac-
tiom, or gravitation towards each other. Here
Tom Wilfon, again laughing, told the com-
pany that Philofophy was made up of nothing
but hard words. That is becaufe you have not
{enfe enough to enquire into, and retain the
fignification of words, fays our Philofopher.
All words, continued he, are difficult till they
;are explained; and when that is done, we thall
find that gravity or gravitation will beas eafily
underftood as praife or commendation, and
attraltion as eafily as correction, which you
deferve, Tom Wilfon, for your impertinence.
Grawity, my dear friends, s that univer/al
difpofition of matter. which inclines or carries
the leffer part towards the centre of the greater
part ; awhich is called weight .or gravita-
ction inithe leffer. body, but aurallion in the
greatery becayfe it draws, as it awere, the
Jeffer body 10'7t.  ‘Thus all bodies on or near
‘the earth’s furface havea tendency, or {feem-
‘ing inclination, to defcend towards its mid-
:dle part or centre; and but for this princi-
.ple in nature, the earth (confidering its
form and fituation in the univerfe) could

not fubfift as it is, for we all fuppofe the
earth
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earth to be nearly round, (nay, we are fure
it is {o, formy Lord Anfon, and many other
gentlemen, you know, have failed round it)
and as it 1s fufpended 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 al-
mighty arm of God, or this principle or
univerfal law in nature, of attraction and
gravitation, which he has eftablithed to
keep the univerfe in order. To illuftrate
and explain what I have faid, let us fup-
pofe the following figure to be the earth
and feas. - Let Zom Wilfon ftand at this
point of the globe or earth where we are,

ah:d



10 Of MatTer and MoT10¥,

and Hal Thempfon at the oppofite part of the
the earth, with his feet (as they muft be)
towards us : if Zom drop an orange out of
his hand, it will fall down towards Hu/:
and if Hal drop an orange, it will fall
feemingly upwards (if ‘I may {o exprefs
myfelf) towards Tom: and if thefe oranges
had weight and power fufficient to difplace
the other particles of matter of which the
earth is compofed, fo as 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 centre of gravity, and unable to fall,
- and only retain in themfelvés the power: of
attraltion,

This occafioned a general laugh; and
Zom Wilfon ftarting up, atked how Mafter
Thompfon was to ftand with his feet up-
wards, as here reprefented, without hav-
ing any thing to fupport his head ? Have
patience, fays the little Philofopher, and I
will tell you: but pray behave with good
manners, Mafter 7ilfon, and don’t laugh
at every thing you cannot comprehend.
This difficulty 13 folved, and all the feem~
ing confufion which you apprehend of boe
dies flying off from each other is removed,
by mcans of this attra@ion and gravitas

tion
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tion. - Afk any of the failors who have been
round she world, and they will tell you that
the people on the part of the globe over-
againlt us do not walk upon their heads,
though the earth 1s round;; and though
their hecls are oppofite ours, they are in no
more danger of falling into the miglity fpace
beneath them, than we are of talling (or
rather rifing I muft call it here) up to the
moon or the flars. :

But befides this general law of attra®tion,
and gravitation, which effects all bodies
equally and uviverfally, there are particu-
lar bodies that attract and repel each other,
as may be feen by the Magnet or Loadfione,
which has not only the property of direét-
ing the needle of the mariner’s compafs,
when touched with it, to the north; but
alfo of ateradting or bringing iren to it
with one end, and repelling or forcing it
away with the other eud: and Sam Fones’s
knife, which wassvhet on a loadftone fome
years ago, {till retains the power you fee of
picking up ncedles and fmall " pieces of
won. .

Glafs, Sealing Wax, Anber, and Precious
Stones, when chafed or-rubbed till they are
warm, will likewife both' attract and ‘repel
feathers, hairs, firaw, &e. which is fuffi-

2 B 2 clent



12 Of MATTER and MoT1oN.

cient to prove that each of thefe bodies has
a {phere of attradton affigned it, beyond
which it will repel the fame body it would
otherwife attract,

When bodies are fo attradted by each
other as to be united or brought into clofe
contact, they then adhere or cohere toge-
ther, {o as not to be eafily feparated, and-
this is called in Philofophy the Power of
Cobefion, and is undoubtediy that principle
which binds large bodies together; for all
large bodies are made up of atoms or par-
ticles inconceivably fmall. And this co-
hefion will be always proportioned to the
number of particles or quantity of the fur-
face of bodies that ‘come into conta@ or
touch each other ; for thofe bodies that are
of a fpherical form will not adhere fo ftrongly
as thofe that are flat or fquare, becaufe they
can only touch each other at a certain point;
and this is the reafon why the particles of
water and quickfilver, which are globular
or round, are fo eafily feparated with a
touch, while thofe of metals and fome other
bodies are not to be parted but with great
force. To give us afamiliar 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
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into clofe contaé, he gently. prefled them
together, and they united fo firmly, that it
required confiderable force to get them a-
funder.

One thing I muft tell you of magnetifm,
which feems pretty extraordinary. Mafter
Brown took his uncle’s fword, and fup-
ported it with the point downwards, by
refting the fhell of the hilt on the top of his
two forefingers ; and Mafter Swith was placed
with his father’s amber-headed cane at about
three or four feet diftance, where he kept
rubbing the amber head round on bis waift-
coat. After fome little time the fword began
to move, though at that diftance ; and {fome
time after that it turned quite round; but
was foon turned back again by Mafter Sith’s
rubbing the amber head backwards, or in a
contrary direction.

But what feems moft worthy of our ad-
aniration is the Electrical Fire, which fo
plentifully abounds in the univerfe, and
which is excited or made vifible, by the
friction or rubbiny of a glafs globe. This
fire, by a very fimple machine, may be con-
veyed into the human body, every part of
which it pervades in an inftant, and 1is
faid to be yery ferviceable in the cure of
fome diforders,” It may be drawn from the

B3 ladies
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ladies eyes, yert leaves them no lefs brilians
than they were before. Et may be drawn
from thunder clouds, and is probably the
fame fpecies of fire with the lightning; for
Profeflor Richmann of Hamburgh, who fixed
a machine to bring it down from the clouds
in large quantities, was killed by the firoke
it gave him,

The Jame force applied to ravo different bo-
dies wil! always produce the fame guantity of
motior in cach of them. ‘To prove this, we
put Mafter Yones into a boat, which (in-
¢luding his own weight) weighed ten hun-
dred, on the Thames by the Mill-Bank 5 and
on the Lambeth fide, juft oppolite, we placed
another buat (of one hundred weight) with
a ftring tied toit, This ftring Malter Fones
pulled in the other boat; and we obferved
that as the boats approached each other,
the fiall boat moved ten feet for every
foot the other moved: which proves what
we have before obferved as to the quantity
of motion, ;

Attraition is the ffronger, the nearer the
attracking bodies are to edch other; and in
dificrent diflances of the fame bodics it de-
creafes as the fquares of the diffance between
the centres of thofe bodies increafe, For if
two bodics at a given diftance attradt each

othey
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other with a certain force, at half the diftance
they will attract each other with four times
that force,  But this T fhall further explain
in my next courfe of Lectures.

we bodies at a diffance will put cach
other in motion by the force of Attraction or
Gravitation. This we know to be true by
experience, though we cannot account for
1t ; and therefore 1t is to be received as a
principle in Natural Philofophy.

Here Mafter Wilfon, again interrupting
him, faid that could not be true: for if
two bodies at any diftance could put one
another in motion by their power of at-
traction, the earth and the moon would
move towards each other in a ftraigth line,
and unite; and then, fays he, laughing,
all Dr. Wilkins’s machines for flying thither
would be ufelefs. . :

But you fhould confider, fays the Phi-
lofopher, if a body, that by the attration
of another would move in a firaight linc
towards it, reccives a new motion any ways
oblique to the firft, it wll no longer move
in a ftraight line, according to either of
thefe directions, but in a curve that will
partake of both, And this curve will
differ according to the nature and quantity
of the forces that concurred to produce it

: a8 QA%
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as for inftance, in many cafes it will be
fuch a curve as ends where it begun, or re-
curs into itfelf; that is, makes up a circle,
like this ball; or an ellipfis, or oval, like
this egg, which fhall be further explained
in our next courfe of Lectures.

SR

LECTURE
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EFANE N NGNS
TSR CI T UTR-E § 1L,

Of the UN1VERSE, and particularly of the
SOLAR SYSTEM.

HE laft Lefture was read at the Mar-

quis of Setffar’s, who was fo well
pleafed at thefe young gentlemen’s meet-
ing thus to improve themficlves, that he
ordered them to be elegantly treated with
tarts, fweetmeats, {yllabubs, and fuch other
dainties as his Lordfhip thought were moft
proper for youth : and I muft obferve, that
the Marchionefs did them the honour of
her company, and was particularly pleafed
with the converfation of Mafter Zele/cope.
As it was a moonlight night, her Lady{hip,
after fupper, led them to the top of a tower,
where his Lordfhip has an obfervatory, fur-
pifhed with all the inftruments neceflary for
aftronomical and philofophical obfervations ;
and the place itfelf is the beft that can be
conceived for enquiries of this kind, and
for meditation. To fee an extenfive hori-
zon thus fhaded by the brow of night, and
at intervals brightened up by the borrowed

dight of the moon dancing among the
cloudsy
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clouds, was to me inexpreﬂibly pleafing.
Nothing was heard but a gentle brecze
whifpering the top of the battlements ; the
dying murmurs of a diftant cafcade ; the
malancholy hootings of the bird of night,
who kept watch in an vy tower near us ;
the manfion clock, that recorded the time ;
andold Echo, who repeated the hours from
the fide of a rock, where the has fecluded
herfelf ever fince the deluge. Night, the
nurfe of Nature, huthed all things elfe to
filence. But fileice was foon broke by
our Philofopher, who thus began his Lec-
ture,

Look round, my dear friends, fays he,
you fee the earth feems to be bounded at
an equal diftance from us every way, where
it appears to meet the ky, that forms this
beautiful arch or concave over our heads.
Now that diftant round where we loofe fight
of the earth, is called the horizon ; and
when the fun, moon, and ftars emerge from
beneath and come into our fight, we fay
they are rifen, or got above the horizos.
For all this glorious « canopy befpangled
with lights, that bedeck the fky and illu-
minate the earth, as the Sun, the Fived
Stars, the Comess and Planess, (to which laft
our Earth and the ﬁ.’[’#o?if‘ibelong) have a:

apparent
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apparent motion, as may be perceived by
the naked eye; though in fa&t 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 diftane
planets, which were invifible and unknown
to us before the difcovery of profpe&ive
glafies, Pray hand me the refleting tele
{cope.~——=Here it s,
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And the refracting telefcope, if you pleafe,
~——Oh, here it is alfo.

ml"lh‘ll"
B

s U A

If you ufe the reflefting telefcope, you
muft turn this fcrew on the fide of it.rill
you can fee the obje&t you want to examine
in the moft perfe&t manner ; and if you
ufe the refralting telefcope, you muft move
backwards or forwards this fmall part, till
you have adjufted it to your fight. Then
look at that part of the heavens where I
have pointed them, or indeed any other
part, and you will perceive more ftars than
you faw before with your eye alone, Thefe
are fixed ftars, and are called fixed, becaufe
they always keep the fame “diftance one
from another, and the fame diftance from
the fun, which is fuppefed to be alfo fixed :
and were he placed at the immenfe dif-
tance they are at, would probably appeir
no bigger than one of them. Hence fome
Philofophers have concluded, and I think
not without reafon; that every fixed ftar is

' a fun
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a fun that has a {yftem of plancts revolving
round it, like our folar {fyftem. And if fo,
how immenfely great, how wonderfully
glorious, is the ftruture of this univerfe,
which contains many thoufand worlds,
large as ours fufpended in =ther, rolling
like the earth round their feveral funs, and
filled with animals, plants, and minerals,
all perhaps different from ours, but all n-
tended to magnify the Alimighty Architedt ;
awho aveighed the mountains in bis golden
Jeales, who meafured the ocean in the hollow
of his hand, who drew out the heavens as a
curtain, awho maketh the clouds his chariot,
and walketh upon the wings of the wind, '

The fervour and air of piety, with which
he delivered this, filenced all his com-
panions, and gave infinite fatisfaction to the
Marchionefs, Mafter /#ilfon, who had be-
fore been very impertinent, began now tq
confider himfelf as-a fool in comparifon
of our Philofopher ; and as Mafter Zele/cope
had mentioned the folar {yftem, he begged
that he would explain it to him.

That 1 will with pleafure, replied the
Philofopher ; but firft let me obferve ta
you, that of thefe heavenly bodies fome
are lyminous, and lend us their own light
i < G

C ax
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as doth the Szz and Fixed Stars ; while
others are opagze, and have no light of their
own to give us, but refle&t to yus a part of
the light they receive from the fun. "This
15 particularly the cafe with refpect to the
planets and comets of our folar {yftem, which
all give us a portion of the light they have
received, and we in return reflect to them
a portion of ours; for I make no doubt,
but thofe who inhabit the moon haye as
much of the fun’s light refle&ed to them
trom the earth, as we have refleGted to us
from the moen.

The inhabitants of the moon! fays Mafter
Lovelace, with fome emotion, Whither
will you lead me ? What, are the ftories
that have been told of the Man in the Moon
then true ?

I don’¢ know what ftories you have heard,
replied the Philofopher; but it is no ex-
travagant conjecture to fuppofe, that the
moon is inhabited as well as the earth ;
though what fort of inhabitants they are,
we on the earth are unable to difcover,
As to my part, I am loft in this boundlefs
abyfs. It appears to me that the {un,
which gives life to the world, is -only a
beam of the glory of God ; and the air

which
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which fupports that life, is, as it were, the
breath of his noftrils, <

Do. thou, O God, fupport mec while I
gaze with aftonifhment at thy wonderful
produltions ; fince it is not idle impertinent
curiofity that leads me to this enquiry, but
a fervent defire to fee only the fkirts of thy
glory, that I may magnify thy power and
thy mercy to mankind.

Of the SOLAR SYSTEM.

Our Solar Syftem contains the fun in the
centre, and the planets and comets moving
about it.=——Pray look at the figure on the
other fide, where I have drawn the fun, and
the planets in their feveral orbits or circles,
with their refpetive diftances from the fun,
and from each other; together with the
orbit of a comet. :

‘The planets, as I have already obferved,
are bodies that appear like ftars, but are not
luminous ; that is, they have no light in
themfelves, though they give us light ; for
they thine by reflecting "the light of the fun.
Of thefe there are two kinds, the one called °
primary, and the other fecondary plancts.

There are fix primary planets, and thefe
are Mercury, Feuus, the Earth, Mars, Fu-

piiery
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- piter, and Saturn; all which move roiind
the fun, as you may fee in the figure before
you; whereas the fecondary  planets move
round other planets. The Mvon, you know,
(which is one of the fecondary planets) moves
round the Zarth; four Moons, or Satellites as
they are {requently called, move round
Jupiter 5 and five round Saturn. And thus
has the Almighty provided light for thofe
regions that lie at fuch ap immenfe diftance
from the {yn,

The amazing diflance, which each planet
is at from the fun, may be feen by the time
which each takes ip its pertodical revolution.

Mercury 88 days,

Fenus revolves | 22¢ da ¥Se

The Earth ( about the] 36¢ d, 5h. 49 m.
Mars Suninthey 1 year 322 days.
Fupiter j fpace of [ 11 years 519 days,
Saturn 29 years 138 days,

Thefe move round about the Sun from
welt £0 ‘eat in the time above-mentioned,
They are always to be found among the
flars of thofe conftellations that compofe the
twelve figns of the Zodiac; and in their
progrefs do not defcribe 2 perfeét circle,
but an orbit a Iitle inclining to an oval :

the
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the reafon whereof I fhall give you in a
future Lelture.

*The comets move about the fun in a
long flender oval of anamazing extent ; one
of the focus’s being near the centre of the
fun, and the fhorteft of the other far beyond
the fphere of Saturn ; fo that the penodu.a
revolutions of any are not performed in lefs
than 70 or 8o years. See the Plase.

But let us quit thefe bodies, of which we
know fo little, and fpeak of our old com-
anion the moon, with whom we ought to
Ee better acquainted ; fince fhe not ouly
lights us home in the night, but lends her
aid to get our fhips out of the docks, and
to bring in and carry out our merchandize ;
for without the affiftance of Lady Luna
you would have no tides: but more of this
hereafter.—A little more now, if you plcafe,
fays Tom Wilfon. What, then, does the
moon pour down water to occaﬁon the gides ?
I am at a lofs to underftand you. No, re-
plied our Philofopher, the moon dogs not
pour down water to occafion the tides; that
were impoffible : but fhe, by attla&mg the
waters ‘of the fea, raifes them higher, and
that is the reafon why the tides are always
governed by the moon.

C3 The
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The moon moves round the earth in the
fame manner as the earth does round the
{un, and performs her fynodical motion, as
it is 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 maon, and the different appear-
ances, afpelts, or phafes fhe at different
times puts on; for when the earth is fo
fituated between the fun and the moon,
that we fee all her enlightened parts, it is
Jull Moon ; when the moon is fo fituated
between the fun and the earth, that her en-
lightened parts are hid or turned from us,
it is z¢ww Moon : and when her fituation is
fuch, -that only a prrtion of her enlightened
part 1s hid from us, we fee a borned Moon,
a balf Moon, or a gibbous Moon, according
to the quantiry of the enlightened part we
can perceive.,

The total or longelt Eclipfe of the Moan
happens when the earth is directly betwen
the fun and the moon, and prevents the
light of the fun from falling upon and be-
g refleted by the moon; as I’ll fhew
you. We will fuprofe this orapge to be
e fun, this cricket-ball the earth, and this
op the moon ; now if you place them in
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a ftraight line, with the ball in the middle,
and then put your eye to the top, you'il
find that the ball will entirely hide the
orange from your view, and would prevent
the rays of light (which always proceed
in right lines) from falling upon it, whence
would enfue a #0tal eclipfe. But move the
top, which reprefents the moon, a little on
ewrher fide, and with your eye placed as
before, you will perceive a part of the
orange, which will be now in fuch a
pofition, that a firaight line may be drawn
from apart of the orange or fun, to a part
of the top or moon, without touching the
ball that reprefents the earth ; and in this
pofitien the moon would be partly illumi-
nated, and the ecliple be only partial.

An Lclipfe of the Sun is occafioned by the
moon’s being betwixt the fun and the earth,
and preventing the light of the fim from
coming to that part of the earth which we
inhabit.—If the moon hides from wus the
whole body of the fun, itis a total eclinfe ;
but if the whole be not hid, it is a partiul
one, An Eclipfe of the Sun never happens
but at a zew Moon; nor one of the Moon
‘but when fhe is at the fu/l,

The Moon, as to matter and form, ap-
pears not much unlike our earth, as you

may
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may perceive by this Map. The bright
parts are fuppofed to be the high illuminated
tralts of land, as wmoantains, iflands, &c,
and the dark parts, it is imagined, are the
Seas, lakes, and wales, which refle& but little
light. But of this there is no certainty.

The Earth, by its revolutionsabout the
fun in 365 days, 5 hours, and 49 minutes,
meafures out that {pace of time which we
call a ¥ear; and the line defcribed by the
earth 1n this annual revolution about the
fun is called the Eclipric. Togive you a
perfect idea of this and other circles ne-
ceflary to be known, Ihave on the oppofite
fide prefented you with the figure of a
iphere.

The annual motion of the earth round
the fun 1s from weft to eaft, or to {peak more
philofophically, it is according to the order
of the figns of the Zodiac ; which we fhall
hereafter explain. :

But befides this annual motion or revolu-
tion about the fun in the line of the Ecliptic,
the earth turns round upon its own axis in
about 24 hours ; fo that it hath two motions
at one and the fame time,

The Marchionefs, whofe curiofity had
kept her there during the Lecture, defired to
have this explained. That fhall be done,

Madam,_
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Madam, in a minute, {ays the little Phil fo-
pher, and I can never have a better op-
portumty ; for Ifee the Duke of Galq.vj
is coming to make your Ladyfhip a vilit.
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 tarn round vpon
its own axis, at the fame time that it runs
round the circle before the houfe. This
double motion of the wheel very fitly re-
prefents the two motions of the earth, which
have heretofore been explained by the motion
of a bowl on a bowling-gréen; but T be.
lieve your Ladyfhip will think the inftance
or example before us 15 better. Itis hard
to reafon from fimilitudes, becaufe they
generally fa'l in fome part : all the members
of a {imile feldom correfpond with the {ub-
je€t it is intended to illuftrate ; and, if I
miftake not, that is the cafe with the bowl
upon the green ; which, though ic aptly
reprefents the earth’s moton on its own
axis, is far from reprefenting ics revolution
about the fun, becaufe the bias in the bow!
will never induce it to form either a circle
or an oval; for the figure it defcribes 1s
rather
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rather a parabola, or that fort of figare
which a long fithing-rod forms, when it ig
bent by drawing a fith out of the water,

Your Ladyfhip koows perfectly that the
earth turping on its own axis makes the
difference of the day and night : you will
therefore give me leave, Madam, to addrefs
my difcourfe to thefe young gentlemen and
lagies, who may be ignorant of this branch
of Philofophy. :

That the turning of the earth on itsowa
axis m-kes the difference of day and night
15 moft certain; for in thofw parts of the
earth which are turned towards the fun it
will be day," and of confequence it muft be
night in thofe which are turned from ir.

Sut the length of Jays and nights, and
the variations of the Jeajons, are cccafioned
by the annual revolution of the earth about
the {un in the Ecliptic ; for as the earth in
this courfe keeps its axis equally inclined
every where to the plane of the Ecliptic
and parallel to itfelf, and as the plaoe of
the Ecliptic inclines 23 degrees and a half
towarcs the Equator, the earth in ths
direétion has fometimes ooe of irs poles
neareft the fun, and fometimes the other,
Hence heat and cold, fummer and winter,

and
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and length of days and nights.  Yet not-
withftanding thefe effe@s of the fun, which
gives us light anddhear, his diftance from us ig
{o great, that a cannon-ball would be twentv-
five years coming from thence to the earth,
cven if it flew with the fame velocity as i
does when it is firft difcharged from the
mouth of a cannon.

Here they were all amazed, and Laily
Caroline {aid this dofrine could not be:
true; for if the fun were at that immenfe
diftance, his light could not reach us every
morning, in rhe manner it does.— ] beg
your pardon, Madam, replied the Philofo.
pher ; your Ladyfhip’s miftake arifes from
your not knowing, or at leaft not confider-
ing, the amazing velocity of light which
flies after the rate of 200,000 miles in a
Second of time; fo thar notwithftanding a
cannon-ball would be 25 years in coming
from the fun, the light finds its way to us
in about eight minutes.. But if you are fo
furprized at the fun’s diftance. Madam,
what think you of that of the fixed ftars,
which are fo far remote from vs, that a_
cannon-ball, flying with the fame velocity
as when firft difcharged, would be 700,000
years in coming to the earth? Yet many

of
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of thefe ftars are fecn, and even withoat the
ufe of telefcopes.

 There are other things obfervable in our
Sclar. Syftem, which if aitended to will
excite our admiration : fuch as the dark
{pots which are feen on the Swz's furface,
and which often change their place, number,
and magnitude. * Such alfo is the amazing
Riog which encompafles the body of the
planet Saturn at the diltance of 21,000
miles ; and fuch are the belis that gird
the body-of Fupiter : concerning all which
there are varous copjectures; but con-
jetures in Philofophy are rarely to be
admitred:

chontoutogtactauctuckaoct stk Sty
el .U R B o 11T,

Of the A1rR, ATMOSPHERE, and
METEORS,

YZ7HAT was faid by the Marchionefs

/) : 8 i
¥ | and Lady Caroline in favour of
Nlaticr Telefcope excited the Duke of Ga-
lgxy’s cunpfity to fee him, znd the next
nicrning he came into the Obfesvatory juft
as the Lectuie began, The prefence of fo
" great



Of the Air, ATMOSPHERE, e, 33

great a perfonage as the Duke put our
young gentlemen into fome confufion, and
feveral of them offered to go away ; which
the Duke obferving, ftepped into the next
room, and Mafter Zelefcope took this op-

portunity to corre& their folly.
Gentlemen, fays he, I am amazed at
your meannefs and ill mannérs. What, be-
caufe the Duke does you the honour of 2
vifit, will you runaway from him ? There
1s 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 befides
it is troublefome ; for the uneafinefs one
perfon is in communicates itfelf to the reft
of the company, and abridges them of a
portion of their pleafure. The eafier you
appear in the company of the great, the
more polite you will be efteemed. None
but a clown bangs down his head, and
hides his face; for a gentleman always
looks in the face of his fuperior when he
talks to him, and behaves with opennefs
and freedom. As to my part, 1 venerate
his Grace; but then it is for his great
worthinefs of character, which has engaged
my affeCtion, and inclines me to wifth for
his company, not to avoid it. Civility ave
D 07g

/
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owe to every one, and Refpec? is due to the
Great: it 1s claimed, and it is given, in
eonfequence of their fuperior birth and
fortune; but that is all; for our affeion
s only to be obtained by worthinefs of
charaéter. Birth and fortune are merely
accidental, and may happen to be the por-
tion of a man witHout merit; but the man
of genius and virtue is ennobled as it were.
by himfelf; and is honoured not fo much
for his grandfather’s greatnefs as his own.
This reproof had its proper effe¢t; for they
all fat down, and his Grace being returned,
with Lady Carolize, our Philofopher began
his Lefture on the nature and properties
of the Air, Atmofpbere, and Meteors con-
tained therein. :

We have already confidered the earth as
a planet, fays he, and obferved its diurnal
and annual motion ; we are now to fpeak of
the materials of which it is compofed, and
of the Atmofphere, and the Meteors that
furround and attend it.

In order to explain thefe effectually, fays
the Duke, you fhould, I think, Sir, begin
with an account of the firft principles or
four Elements, which are Fire, Air, Earth,
and Water, and then thew how they effet
each other, and by their mutual aid give

' motion,
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motion, life and fpirit to all things; for
without fire the water would aflume a
different form, and become folid ice ; with-
out 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 irs office ; nor without air
could the water, though exhaled by the
fun 1nto cleuds, be diftributed over the
earth for the nourifhment of plants and
animals. Nor is the earth inaftive, but
lends her aid to the other elements. = She
filters, or ftrains and purifies, the falts
water which runs from the fea, and makes
it freth and fit for the ufe of animals and
plants ; and, by refle@ing the fun’s beams,
occafions that warmth which nourifhes all
things on her furface ; but which would be
very inconfiderable and fcarcely felt, if a
man was placed on the higheft mountain,
above the common level of the earth, and
in fuch a fituation as to be deprived of her
reflection.

All this, my Lord Duke, I have con-
fidered, replied the Philofopher, and had
thoughts of carrying it farther, and fhew-
ing how thefe elements pervade and are
become indeed conftituent parts of the fame
bedy; for Fire, Air, Earth, and Water,

2 are
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are to be drawn even from a dry flick of
wood. That two fticks rubbed violently
together will produce fire is wvery well
known ; for coach cr 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, youw’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 easth : And thus we can at
any time draw the four elements out of a
fick of wood. But as thefe fpeculations
are above the comprehenfion of fome of the
young gentlemen whom I have the honour
to inftru®, I fhall defer the confideration of
fuch minute and abftrufe matters till an-
other opportunity. Science is to be taught
as we teach children the ufe of their legs ;
they are at firft fhewn how 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 method in the
courfe of my Leétures. The Duke gave
his affent with a nod, and our Philofopher
thus proceeded,

‘ The
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The air is a light, thin, elaftic or fpringy
body, which may be felt but not feen ; 1t
is fluid, and runs in a current like water,
(as you may perceive by opening the win-
dow) but it cannot, like water, be con-
gealed into ice; and the Atmofphere is that
great body or fhell of air which furrounds
the earth, and which reaches many miles
above its furface, asis known by confidering
the elafticity or fpringinefs of the air and
its weight together ; for a column of air is
of equal weight to a column of quick-
filver, of between 29 and 30 inches high ;
now quickfilver being near fourteen times
heavier than water, if the air was as heavy
as water, the Atmofphere would be about
fourteen times higher than the column of
quickfilver, or about 34 feet ; but the air
is near 100C times lighter than water;
therefore the Atmofphere muft be many
miles high, even at this rate of computing s
And when with this you . confider the
elafticity of the air, which, when the
preflure of the incumbent Atmofphere is
taken off, will dilate itfelf fo as to fll
more than 1350 times the fpace it occupied
before, you will perceive that the height
of the Atmofphere muft be very great,
D3 For
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For as the air is a fpringy body, that part
next the earth muft be more denfe than
the upper part, as being prefled down by
the air above it. Look at that hay-ftack
yonder, which the groom is cutting, and
ou’ll perceive that the hay at the bottom
13 much clofer and harder to cut than that
at the top, becaufe it has been prefled intg
lefs fpace than it otherwife would have oc-
cupted, by the other hay above it; and
had not the whole ftack been trodden and
prefled down by the man who made it,
the difference would have been ftill more
confiderable.

The air, however, even near the earth,
is not always in the fame ftate. It is fome-
times rarified, and becomes lighter than at
other times, as appears by the quickfilver’s
falling in the Barometer, and the rain’s de-
fcending on the earth; for it is the denfe
* ftate or weight of theair, which raifes the
quickfilver in the Barometer, and the wa-
ter in the pump, and prevents the clouds
from falling down in rain,

The elaftic principle in the air, which
renders it fo capable of being rarified and
condenfed, has been produéive of the moft
wonderful effeétse But before you procecd

: farther,
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farther, fays Lady Caroline, pray do me
the favour, Sir, to convince me, by fome
experiment, that the air is endowed with
this wonderful quality. That he cannot
do, replied the Duke, without the ufe of
proper inftruments. Almoft any thing will
do, an’t pleafe your Grace, fays the Philo-
fopher.—Little Mafter’s Pop-Gun 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 the
other end. Now with the gun ftick drive
it forward, There you have forced the
pellet fome part of the way with eafe, but
it will be more. difficult to get it farther,
becaufe the air, being compreffed and made
more denfe or compact, will make more
rebftance; and when you have prefled it
fo clofe that its force overpowers the re-
fiftance which the pellet makes at the other
end, that pellet will fly off with a bounce,
and be thrown by the {pring of the air to
a confiderable diftance.~There fee with
what force it is thrown,

This
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This you have taken little notice of, be-
caufe it is a fchool-boy’s action, and is feen
‘every day; for, indeed, we feldom trouble
ourfelves toreafon about things that are fo
familiar ; yet on this principle, my Lady,
depends the force of a cannon ; for it is not
the gunpowder and fire that drives out the
ball with fuch prodigious velocity ; no,
that force is occafioned by the fire’s fud.
denly rarifying the air which was contained
in the chamber or breech of the cannon,
and that generated by the powder itfelf,
As a proof of this, place the fame ball in
the fame quantity of powder in an open
veflel, and when fired you will fearce fee it
move. But there have been guns lately
invented, called wind-guns, which abun-
dantly prove what I have advanced ; for
they are charged’ only with concentrated or
condenfed air and with ball, yet are fo
contrived, that fix or feven balls may be
let off, one after the other, each of which
would kill a buck or a doe at a very con-
fiderable diftance.

You {eem all amazed, and Idon’t wonder
at it, fince you have never yet confidered
the extraordinary properties of this element s
and it muft feem frange to you that

the
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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 furprifed
when I tell you that this is probably the
caufe of carthquakes; and that the noble
city of Lifbon was lately deftroyed by a
fudden rarifa@tion of the air contained in
fome of the caverns of the earth, and perhaps
under the fea. Tom Wilfon gave a leer of
impertinence, but was athamed to fhew his
folly before fuch good compacy. All the
reft ftared at each other without {peaking
a word, except Lady Caroline, who pro-
tefted fhe could not believe what he had
faid about earthquakes ; for, fays fhe, I re-
member 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 {uch
fudden rarifation of the air without fire,
Fire, therefore, did contribute towards the
earthquake, and fire might burn down a
mountain compofed of combuftibles; but
fire could never blow one up. No, my
Lady, that effett is the fole property of the
air, This difpute would, in all probability,
have taken up much time; but his Grace

put
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put an end to the controverfy, by declaring
it was true Philofophy.

In this property of being rarified and
condenfed, the air differs amazingly from
water, which, though compofed of fuch
fmall particles as not to be diftinguifhed or
feen feparately with a microfcope, and not-
withftanding its readinefs to rife or be eva-
porated with heat, and to be feparated with
a touch, cannot, when confined, be at all
concentrated or brought into a lefs compafs,
This experiment was once tried, by filling
a golden globe full of water, then clofing it
up, and placing it in a fcrew prefs, which
was pulled down with great force. In this
fituation it remained till the water fweated
through the pores of the gold, and till that
bappened it would never give way,

Air is the medium which diffufes light
to the world ; for if there was no Atmo-
fphere to refra the fun’s rays round the
globe, it would be almoft as dark in the
day time as in the night, and the Sun,
Moon, and Stars, would only be vifible,
It 15 alfo the medium of found®, which are
conveyed by the tremulous motion of the
air when agitated by any noife. Let me
throw this peach ftone into the moat, and

' S iyed
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you will perceive circles of fmall waves
diffufe themfelves by degrees to a great
diftance round it. Now as the air is fluid
as well as the water, we may conclude that
found is conveyed fomewhat in this manner,
though as that is nearly a thoufand times
ighter than water, founds are propagated
at an amazing rate, fome fay after the rate
of 1142 feet in afecond of time; but how-
ever that be, we may reft aflured, that found
1s conveyed in this manner. Only throw
up the fafh, and halleo, and the echo,
which I fpoke of in the beginning of the
fecond Lecture, will return you the found;
that is, the waves or pulfes of air, which
are put in motien by the noife you make,
will ftrike againft the rocks, and return
to you again; for echo is nothing but the
reverberation of found: And that there
can be no found eonveyed without air is
proved by experiment ; for a bell, ftruck
in an exhaufted receiver in an air pumpy
cannot be heard, that is, it has little or no
found, :

Without air there would be no mer~
chandize, for your fhips could not fail to
foreign climates ; and without air the birds
could not fly, fince they would have no-

thing
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thing to fupport them, and their wings
would be ufelefs ; for we know, that a
feather falls with as much velocity as a
guinea in an exhaufted receiver. But a-
bove all, air is the principle which pre-
ferves life, both in plants aod animals ;
there is no breathing wichout air, and you
know, when our breath is ftopt, we die.
This 1s one of thofe trurths that are called
felf evident ; becaufe it is univerfally known,
and needs no confirmation; bur, if de-
mon iraion be ‘thought neceﬂllry, you may
have it in 2 minute, by putting fome living
creature Into the air pump ; but it 1s cruel
to torture a poor animal: So faid Lady
(a;olme, and violently oppofed this ex-
perlment s being tried ; but as all the reft
were for it, the Duke was willing to gratify
their curiofity, and therefore told our
Philofopher, that he might try the ex-
periment with a rat, which they had caught
in a trap, and if he furyived it, give him
his life for the pain they had put him
to. This creature was accordingly put
into the receiver, and, when the air was
artly exhaufted, he appeared in great
agony, and convulfed, and more air be-
mg pumped out, he fell on his ﬁdg ii;)r'
ea
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dead ; but frefh air being immediately
admitted, it ruthed into his lungs, which
put them in motion again, and he re-
covered. The manner of the animal’s
recovery puts me in mind, fays the Phi-
lofopher, of an accident which I once
faw, and which I would have you all
remember, for it may be of fervice to
mankind.

Some time ago I was bathing, with
feveral of my {chool fellows, in a river by
the road fide. Mafter Curtis, who was an
obfiinate filly boy, would daftard the reft,
as he called it; that is, he would foolifhly
exceed them in running into dangers and
difliculties, and with this view, though
he could {wim no more than a ftone, he
plunged into a part of the river, which
we told him was greatly above his depth,
where he rofe and firuggled to get out,
but could not. We were all, you muft
imagine, in the utmoft diftrefs,” and un.
able to aflit him, for none of us could
fwim, At this ‘inftant came by fome
Gentlemen on horfeback, who immediately
difmounted, and got him out, but not
till after he had funk the third time.
He was brought to the fhore without

E figns
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figns of life, and blooded without any
effe¢t ; when one of the Gentlemen, who,
1 have fince heard, was a great Philofo-
pher, advifed them to blow fome air down
_ his throat; this was done, and the elafticity
of the air put his lungs in motien, as I
imagine, for a pulfation immediately en-
fued, he recovered almoft as foon as this
animal. Now, from what I heard that
Gentleman fay, and from the inftance
before wus, there is reafon to believe, that
the lives of many might be faved, who
are fuppofed drowned, if this method was
put in praétice of conveying air to the
~lungs ; for you are to confider; that un-
lefs the lungs are in motion, there can
be no circulation; and it was- for want
of air that their motion ceafed in the
water. Pray, Gentlemen, let this be
remembered, for it is a matter of great
importanee.

We are to obferve, Gentlemen, that air
which has pafled through fire, or is -bes
come foul, or ftagnated, and has loft its
{pring, is 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

. : killed .
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killed fo many of our poor countrymen
in the black hole at Calcutta in the Eafi-
Indies, as you have feen by the news-
papers; and this breathing of foul air in
inflammatory, putrid, and eruptive difor-
ders, fuch, for inftance, as the fmall-pox,
and {fome fevers, has deftroyed more than
can be imagined, If therefore you thould
be feized with any of thefe diforders ad-
vife the people about you to make ufe of
their common fenfe, and not, becaufe a
man is ill, deprive him of that vital prin-
ciple the air, without which he could not
live, even in a ftate of health, Never
fuffer your curtains to be drawn clofe,
or exclude the frefh air even when you
flecp.

I am greatly miftaken, fays Lady Caro-
dine, if the air we are now in has not loft
its Ipring ; for I breathe with difficulty,
Was that the caf, Madam, replied the
little Philofopher, you would not be able
to breathe at all; but if 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 fpring, What inftru-
ment, 8ir? fays the Lady. Your fan,

E 2 Madam,
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Madam, returned the Philofopher. Every
fan is a philofophical inftrument, and was
originally contrived, we may {uppofe; for
the purpofe above mentiored,

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

Motion 1s the only prefervative for air and
water ; both of which become unwholfome
if kept long in a ftate of reft ; and both may
be recovered and made falutary by being
again put into motion.

If foul and flagnated air has fuch dire
effets, how much are we obliged to the
learned and ingenious Dr. Hales for dif
covering the Ventilator, an inftrument which,
in a little time, difcharges the foul air from
thips, prifons, and other clofe places ; and
fupplies them with that which is frefh ?

The air, by fome Philofophers, has been
efteemed an “univerfal menffruum, becaufe,
fay they, it diffolves all bodies in time, and
reduces their fubftances to a new form ; as
iron into ruft, copper into verdigreafe, &oe.
but this, I am inclined to think, is not fo
much owing to the air as to certain faline

or
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or acid particles, which the air extra&s
from thofe bodies, and which afterwards
€leave to other bodies, with which they
have a clofer affinity than with the air it-
felf. But this I fhall endeavour to explain
in afuture work. ;

. We are now to fpeak of the Wind, which
is only a ftream or current of air, as a
tiver is of water, and is occafioned by heat,
eruptions of vapours, condenfations, rarifac-
tions, the preflure of clouds, the fall of
rains, or fome other accident that difturbs
the equilibrium of the air; for Nature
abhors a vacuum, and for thdt reafon, when
the air is extremely rarified in one pait,
that which is more denfe will immediately
rufh in to fupply the vacant places, and
preferve the equilibrium; as is the cafe
with water and other fluid fubftanees.
Only raife a veffel of water fuddenly out
of a ciftern, and fee with what fpeed the
other water will ruth in, to fil up the
fpice and preferve its level. And thefe
rarifaltions in the air may happen near
the earth, or much above it, and is the
reafon why clouds fly in contrary directians.
This occafioned the lofs of the great Kite,
which we were a whole fortnight in mak-
ing; for, though there was fearcely wind

E 3 in
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in the Park fufficient to raife it, yet wheg
lifted extremely high by the air, it was
feized by a current of wind and torn in
pieces,

Winds are violent, or gentle, in propors
tion to the rarifattion or difturbance there
has been in the atmofphere, A violent wind,
in a great florm, flies after the rate of 50 or
60 miles in an hour, and is often fo denfe,
or ftrong, as to bear down trees, houfes, and
even churches before it. What the failors
call a britk wind flies after the rate of sbout
15 miles an hour, and is of great ufe in
cooling theair, and cleanfing it from poifon«
ous and peftilential exhalations. ;

‘The winds have various qualities ; they
are generally hot or cold, according to the
quarter from whence they blow. I re-
member, fome years ago we had a Southe
Weft wind in February, which blew fo
long fromithat quarter, that it brought us
the very air of Liflon, and it was as hot as
in fummer, Winds from the North and
North-Eaft, which come off large traQs
of land, are generally cold. Some winds
moiften and diffolve, others dry and thicken s
fome raife rain, and others difperfe it
fome winds blow conftantly from one quar-

ter'
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ter, and are therefore called the general
Yrade Winds. Thefe are met with on each
fide of the Equator inthe Atlantic, Ethiopic,
and Pacific Oceans ; between the Tropicks,
and to hear 24 degrees of latitude; and are
occafioned by the Sun in his rotation round
his axis, agitating the =ther, or by the
rarifaction of the air by the folar rays, and
the denfer air continually pouring in from
the diftant parts of each hemifphere to
maintain the equilibrium. 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 Eqff Indian Scas, and are called Moxn-
Jfoons, or periodical Trade Winds. But as
thefe f{ubjects are abftrufe and difficulr,
and afford little entertainment, we fhall
defer an explanation of them till our next
courfe of Lectures, and endeavour to give
you fome account of the Meteors that ate
tend the air,

We have already obferved, that, befides
pure 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, ‘ _ ;

g The
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The moft confiderable of thefe are the
fmall particles of water, which are fo fepa-
rated as to be lighter than air, and are rajfed
by the Sun’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 thefe {mall particles are, by a fari-
fied flate of the air, fuffered fo unite many
of them together, and defcend fo as to ren-
der the hemifphere more opaque, and by
its humidity to moiften bodies on the earth,
it is called a M4, And, on the contrary,
thofe particles of water that arife after a hot
day from rivers, lakes, and marfhy places,
and by filling the air moiften objefts and
render them lefs vifible, are called Logs.

Clouds are the greateft and molt beneficial
of all the meteors, for they are borne about
on the wings of the wind, and, as the
Plalmift obferves, Diftribute fatnefs to the
earth. Clouds contain very fimall particles
of water, which arc raifed a confiderable
diftance above the furface of the earth; for
2 cloud is nothing but a mift flying high in
the air, gs a mift is nothing but a cloud
here below,

That thefe vapours are raifed in the alr,

in
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in the manner above-meationed, may be
readily conceived ; for it is an action that
is feen every day in common diftillations ;
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 cafy to determine. Perhaps, fays
the Marchionefs, who had juft before cn-
tered the room, it may be occafioned by the
winds driving the clouds together and
uniting the particles, which may by that
means become {pecifically heavier than the
air, and therefore fall down. There i3
reafon, my Lady, in what you fay, replicd
the Philofopher, but I would wilh to know
how thefe clouds are fometimes all of a
fudden colleCted. It frequently happens,
Madam, that you go abroad when the fky
is fo ferene and c'ear, that not a cloud 1s to
be feen, and before your Ladyfhip has taken
a turn round the Park, you fhall fee clouds
gather round, and all the hemifphere over-
caft, and the drops begin to fall.. How
happens this? There were no clouds for
the winds to drive againft cach other, nor
could the aqueous vapours arife from the
earth, and defcend at the fame inftant of
time, Whence then could they c<;>[mc?

am
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I am afraid, Madam, fays the Duke, this
young Gentleman has fhaken your Ladythip’s
Philofophy ; for the-queftion he has put is
hot to be anfwered without fome knowledge
of Chemiftry, which is, I think, too little
ftudied in this kingdom. Iam not uneafy
about it, my Lord Duke, fays the Mare
chionefs, he is the Lecurer, and let him
aceount for it if he can.—1I fhall get little
honour by {olving this queftion, fays the
Philofopher, fince his Grace has pointed out
tiie only method, by which it can be done,
that is to fay, v Chemiftry ; for that
action of bodies. which the Chemifts call
Precipitation, will anfwer it in all refpets g
but the explanation of it is 1 tatk fo dithcule,
that I muft defer it il another opportunity,
Some idea, however, I will endeavour to
give thefe young Gentlemen of precipitation,
if your Ladythip will favour me with that
tincture of bark which I faw in your hand
this morning., The bark, Gentlemen, at
feaft the refinous part of the bark, is here
fufpended in the Ipirits of wine ; and {o fufs
pended, that you fee it is perfectly bright,
Now, in order to precipitate this bark, I
muft find out 2 body which has a clofer
affinity or relation with the fpirits of wine,

; thag
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than the bark has (for things inanimate have
all their relations when chemically con-
fidered ;) that body is water, which when
I add to the tinture, you will perecive it
grow foul ; for the {pirits of wine will im-
mediately let go the bark to lay hold of the
water, which will occupy the fpace the bark
before filled, and that will fall to the bottom.
This perhaps may be the cafe in the atmof=
phere: fome fubftance my be brought into
the air, to which it is nearer allied than to
the water, that it fufpended before in‘fuch a
pellucid manner, as not to be feen, but
which water becomes obvious, when the
air lets it go to embrace its nearer ally,
and by uniting firft into fmall drops, then
into larger, becomes too heavy to be fuf-

pended by the air, and falls down in rain.
But all clouds are not compofed of watery
vapours only; they are fometimes im=
pregnated with fulphureous and even faline
particles, which are exhaled from the earth 3
for the Chemifts will tell you by experience,
that volatile bodies will volatilize fome fixed
bodics, and carry them off: And this
happens to be the cafe here, as may be pare
ticularly feen «in Thunder and Lightning,
which 15 occafioned, we may fuppofe, by
the
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the fulphureous and nitrous particles taking
fire, and burfling the cloud with a tre-
mendous noife, which is proceeded by a flath
of fire, much refembling that of lighted
gun-powder, only more penetrating, which
15 owing, perhaps, to its extreme vola-
tility.—But lock, there is a cloud rifing
before us, which feems replete with that
eletrical matter, and may by and by dif-
cover, in a more fenfible manner, thofe
effeCts to you which 1 have been endeavour-
ing to defcribe.

That there are fome fort of nitrous partis
cles, or a fubftance very much like it, raifed
in the air, is, I think, evident from that
nourithment which rain (and particularly
that rain which is attended with thunder)
gives to vegetables, above common water ;
and from the quantities of nitre which have
been found in heaps of earth that were ex-
pofed to the air, at the fame time that it was
kept from the rain. :

Snow feems to be the {mall particles of
water frozen in the air before they had uni-
ted into drops, and ba:/ feems to be drops
of rain frozen in the fall. From the regu-
lar figures which frow and Aail put oun in
their defcent, fome have been inclined to
think that they contdin  particles of falt
ikt mixed
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mixed with the water, and which occafione
ed them to fhoot and unite in certain an-
gles; but an experiment fhould, I think,
be tried before thisis admitted as true Phi-
lofophy, and it might be done by boiling
the fnow 2nd hail over the fire, till it put
on a pellicle or fcum at the top, and then
fetting it in a cold place, for the falts to
cryftallize, or fhoot to the bottom.

“ I know nothing of Cryftallizations,
fays Lady Caroline, nor fhall I ever turn
Chemift ; therefore, good Sir, giveus fome-
thing more entertaining. Pray can you
tell me what occafioned thofe terrible lights
in the air which we had laft week 2’

The Aurora Borealis, or northern lights,
fays he, are occafioned, Madam, by certain
nitrous and fulphureous vapours, which are
thinly {pread through the atmofphere above
the clouds, where they ferment, and taking
fire, the explofion of one portion kindles the
next, and the flafhes fucceed one another,
till all the vapour is fet on fire, the ftreams
whereof feem to converge tewards the ze-
nith of the fpectator, or that point of the
heavens which is immediately over his
head.

At this inftant, up ftarted Mafter Long,
and told Ler Ladythip, if the had don}f,

. F 4
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he would be glad to atk a queftion : Sir,
fays the, with a {mile, it was you made the
compliment, I fhould be glad to hear your
queftion, for, I dare fay, it would be a fen-
fible one. I wifth you may find it fo, re-
plied he ; but what I want to have an ac-
count of, is this fame Fack with-a-Lantern,
which fo haunts my Lord Marquis’s park ;
and t'other day led my friend Tom Wilfon
into a large pond. Mafter #7ilfon, you are
to underfland, had been at his uncle’s,
where he ftaid rather too late, and there-
fore his uncle ordered the footman to light
him home; but o7z, being a very coura-
geous fellow, and a little obftinate, would
walk home alone, and in the dark: but
juft as he came into the marfhy meadow,
who fhould he almoft overtake but this
fame Gentleman, this Fack-with-a-Lantern,
whom he miftook for Goody Curtis, thechair-
woman, and thought the was lighting her-
felf home from work. oz ran to over-
take Dame Curtis, but Mr. Fack-with-his-
Lantern fiill kept out of reach, and led my
friend Zom out of the path, which he did
not perceive till he had loft himfelf; on
which 707 ran, and Fack ran: Tom hal-
loo’d, and Fack would not anfwer; at laft

foufe
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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 ran to his afliftance.
This put all the company in good humour,
and Zom had good nature and good fenfe
enough to join them in the laugh, which
being fubfided, our Philofopher thus pro-
ceeded in his Le&ure,

The Ignis Fatuus, Fack with-a-Lantern,
or Will-with-the-Wifp, as it is frequently
called, fays he, is {uppofed to be only a
Jaty unctuous, and fulpbureous vapour, which
in the night appears lucid, and being
driven about by the air near the earth’s
{urface, is often miftaken for a light in a
lantern, as my friend Mafter #7lfon can
teftify.  Vapours of this kind are in the
night frequently kindled in the air, and
fome of them appear like falling ftars, and
are by ignorant people {o called.

It may be here neceflary to mention
that beautiful phenomenon the Rainbow,
fince it has the appcarance of a meteor,
though, inreality, it is none ; for the Rain-
bow 15 occafioned by the refradtion or re-
fletion of the fun’s bsams from the very
imall drops of a cloud or mift feen in.a

F 2 certain
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certain angle made by two lines, the one
drawn from the fun, and the other from
the eye of the fpeftator, to thofe fmall
drops in the cloud which refle&t the fun’s
beams: fo that two perfons, looking on a
Rainbow at the fame time, do not, in re-
ality, fee the fime Rainbow.

There are other appearances in the at-
mofphere which ought to be taken notice
of, and thefe are the halos, or circles,
which fometimes feem to encompafs the
fun and moon, and are often of different
colours.  Thefe always appear in a rimy
or frofty feafon, and are therefore, we may
fuppofe, occafioned by the refraion of
light in the frozen particles in the air.

Here the Le&ure would have ended,
but a fudden clap of thunder brought on
frelh matter for meditation; fome of the
company, and particularly the Ladies, en-
deavoured to avoid the lightning ;  but
Mafter * Zelefcope, after the fecond clap,
threw up the fath, and affured the Ladies
and  Gentlemen there was no danger, for
that the clouds were very high in the air.
The danger in a thunder florm, fays he, is
in proportion to the violence of the tem-
pelt, and the diftance of the clouds ; but
this tempelt is not violent, and that the

cloud
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cloud is at a great diftance, or high in the
air, you may know by the length of time
there is between your feeing the flath of
lightning, and hearing the clap of thunder.
Look, fee how the fky opens to emit the
fire ; prefently you will hear the thunder ;
for you know we fec the fire from a gun at
-a diftance long before we hear the report!
There 1t is! and how tremendous!—T'hefe
tempefts always pur me in mind of that
beautiful paflage in Shake/pear’s King Lear ;
where, when the good old Kingis out in
~a ftorm, and obliged to fly from his unna-
tural children, he fays,

Let the great Gods,

That keep this dreadful®“thund’ring o’er our
heads,

Find out their Enemies now. Tremble, thou
wretch,

"That haft within thee undivulged crimes

Unwhipt of /juftice! Hide thee, thou bloody
hand ;

Thou perjur’d, and thou fimular of virtue,

That art inceftuous ! Caitiff, fhake to pieces,

That under covert and convenient feeming

Has pralaxfcd on man’s life! Clofe pent-up
guilt

Rive ; your concealing continents, and afk

Thefe dreadful fummoners grace !

F 3 This
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This tempeft will not give me leave to ponder
On things would hurt me more—

Poor naked wretches, wherefoe’er you are,
That bide the pelting of this pitilefs frorm !
How fhall your houfelefs heads, and unfed fides,
Your loop’d and widow’d raggednefs defend

ou
Fromyfeafons fuch as thefe ?==0, I have ta’en
Too little care of this! Tak phyfic, Pomp,
Expofe thyfelf, to feel what wretches feel,
That thou mayft thake the fuperflux to them,
And fhew the Heaven’s more juft. ’

R R LT TR AN
LECTURE 1IV.

Of MouNTAINS, SPRINGS, RIVERS, and
the SEA.

E come now, fays the Philofopher,

to the confideration 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 cry-
ftal Spring to bubble on its lofty brow,-
or that large River to flow from its mafly
fide 7 Butabove all, how came this mighty
‘ body
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body of water, the Sea, fo collefted to-
gether ; and why and how was it impreg-
nated with falt, feeing the fith and other
animals taken out of it are perfecily frefh?
Thefe are queftions not to be anfwered
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
Seay and occupy their bufinefs in the great
aaters, thefe men [ee the greatnefs of God,
and bis wonders in the deep.  Wonderful
are thy works, O Lord, in judgment haft
thou made them all —The earth is full of
thy greatnefs!

It is the bufinefs of Philofophy, hows-
ever, to enquire into thefe things, though
our enquiries are fometimes vain: we f{hall
therefore, in this Eefture give the beft ic-
count we can of Mountains, Springs, Rivers,
and the Sea. ‘

The antients fuppofed that Mountains
were originally occafioned by the Deln -
before which time they imagined that +:
earth was a perfect level; and-a cert in
Abbot was taken into cuftody and punif-
ed for afferting that the earth was round;
though there 15 fo great a neceflity for its
being fo, that according to the propcrt_lff;

Wit
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with which the Almighty has endowed
the fubftances that compofe the world, it
could not conveniently fubfift in any other
form ; for, not to mention the formation
of rivers, which are generally occafioned
by the mifts that fall on the mountains, if
the earth was not round it would be for
ever covered with water : for it is, I think,
fuppofed, that there is full as much water
as earth, and as the water is {pecifically
lighter than earth, that would be always
uppermoft, and we fhould have no dry
land.

I proteft, fays Lady Caroline, 1 think
you carry this argument too far, and feem
to queftion the power of the Creator.
How can you tell that the earth and wa-
ter thus difpofed would have that effet!
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, fays fhe, this is not always the cafe,
for when I water my flowers the water
finks into the ground and difappears.
That is becaufe there is abundantly more
earth than water, Madam, fays he; and
the carth being porous, or hollow, the wa-
(ter runs into the cavities and fills them ;

but
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but was you to keep on 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 earth will
in a little time fubfide or fall to the bottom,
and the water will be feen at the top, This
is to me a demonftration, Madam; and it
is fo far from calling in queftion the wif-
dom of God, that it is vindicating his wif-
dom in the works of Creation. So that
you may perceive from hence, as well as
from the motion of the heavenly bodics,
that the earth is round, and that the an-
clents were in an error,

And with regard to Mountains, tho’ the
Deluge might throw up many, and much
alter the face of the earth, yet from the
great ufe mountains are of 1n colleéting
the waters of the atmofphere into fprings
and rivers, it is reafonable to fuppofe there
were moutains even in the firlt age of the
world.

If I am not miftaken, fays Lady Zwui-
light, it has been fuppofed, and by men
of learning, that this irregularity of the
earth’s furface was occafioned by fome

: Comets,



66 Of MouNTAINS, SPrINGS, &5,
Comets, ftriking againft it, and this opi-
nion, I know, put Lady Lucy and many
others in great pain when the late Comet
was expetted.  What fay 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 expect me to give
a reafon for the poor foldier’s prophefying
.2n 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
formation, is, I think, evident from the
contents of fome mountains even in our
own country, in which we find not only
petrifations in abundance, but the thells
of fea fith, and even the bones of animalg
that were never inhabitants of this climate,
At Reading in Berkfbire, which is above
forty miles from the fea, there is a ftratum
of oyfter fhells, which appear like real
oyfters, and are fpread through a hill of
confiderable extent ; they lie upon a chalk
rock in a bed of fand, much refembling
that of the fea, and the upper part of the
hill, which isa loamy foil, is thirty or forty
feer perpendicular above them ;™ and at

Burton
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Burton near Petworth in Suffex, was dug
out of a pit, the bones or tkeleton of an
elephant,  Numberlefs curiofitics of this
kind have been difcovered here, (fome of
which I fhall take particular notice of in my
next courfe of Lectures) but I think there
are few but what may be accounted for from
the effects of the deluge, earthquakes, and
{ubterraneous fires. - Earthquakes at the
“bottom of the fea, for inftance, have fome-
times thrown up mountains or little iflands,
with the fith upon them, which have been "
covered by the fandy or loofe earth giving
way and falling over them. It is not long:
fince an ifland was raifed in this manner,
in the Archipelago, of ten miles circumfen
rence, the hills of which abound with oy-
fters not yet petrified, and which are mush
larger than thofe taken on the coaft; whence
we may conclude, that they were thrown
up from the deepeft part of the fea. Sea-
fith have been alfo found in other mountains,
fome of which have been petrified, while
others have been found with the defh only
browned or mummied.

And- from the amazing quantity of fire
contained in the earth, and of the {ubter-
ranean air rarified thereby, great altera-

t1ons
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ticns muf{t have been made in its furfaces
1 the courfe of fo many years.

Very well, fays Lady Caroline, and fo
you are going to turn the earth into a hot-
bed, and I fuppofe, we who are its in-
habitants, are by and by to be compli-
mented with the title of mufhrooms and
cucumbers, or perhaps pumpkins.. This
1s fine philofophy, indeed. Have patience,
my dear, fays the Marchionefs, Patience;
Ma’am, rcturned Lady Caroline, why 1
‘hope your Ladyfhip would not have me
believe that we have a furnace of fire un-
der us ? I don’t know, Madam, whether
it be immediately under us or not, replied
the little Phlloiophel ; but that there are
a number of thefe furnaces in the earth is
beyond difpute, and is evidently proved by
the great number of burning mouniaine,
Whlch are continually ;cndmg up tlames,
attended with large ftones and metallic {ub-
ftances. I am forry his Grace of Galaxy
1. gone, Madam, for he would have fet
you right in this pamcuhr, which, par-
don me, I fhall not attempt, fince I find
my veracity fo much queftioned. The
company all laughed at the Philofopher in

a pct; but the Marchionefs took up the
'Imtt°* and foon put an end to the dif-

' pute
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pute. She ‘blamed Lady Caroline for offer.
ing to decide upon a point which fhe did not
underftand ; and then turning to the young
gentleman, told him, that patience ought
to be a principal ingredient in the charadter
of a Philofopher : upon which Lady Caroline
and he compofed their difference with a
mutual f{mile, and after alking the Mar-
«<hionefs pardon for betraying oo much
warmth, even in the caufe of truth, he told
Lady Caroline, the thould have fome account
of thefe mountains from the beft authority,
when, taking a book out of his pocket, he
Tead as follows : :

“ The moft famous of thefe mountaing
is Zitna in Sicily, whofe eruptions of flame
and fmoke are difcovered at a great dif-
tance, by thofe that fail on the Mediter-
ranear, even as far as the harbour of Malta,
which is forty German miles from the thore
of Sicily. . Though fire and fmoke are con-
tinually vomited up by ir, yet at fome par-
ticular time it rages with greater violence,
In the year 1536 it fhook all Sicily, from
the firlt to the twelfth of May; after that,
there was heard a moft horrible bellowing
and cracking, as if great guns had been
fired ; there were a great many houfes overe

G throwng
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thrown throughout the whole ifland. When
this ftorm had continued about eleven days,
the ground opened in feveral places; and
dreadful gapings appeared here and there,
from which iffued forth fire and flame with
great violence, which in four days confumed
and burnt up every thing that was within
five leagues of Ziza. A little after the
funnel, which is on the top of the mountain,
difgorged a great quantity of hot embers and
afhes, for three whole days together, which
were not enly difperfed throughout the whole
ifland, butalfo carried beyond fea to Jaly ;
and feveral fhips that were failing to Penice,
at two hundred leagues diftance, fuffered
damage. Facellus hath given us an hiftorical
account of the eruptions of this mountain,
and fays, that the botton of it is one hundred
leagues in circuit.

“ HecrLa, a mountain in Icelond, rages
fometimes with as great violence as_ Z1za,
and cafts out great ftones. The imprifoned
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,

“ VEsuvivs
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“Vesuvivs in Campania, not far from
the town of Naples, though it be planted with,
moft fruitful vines, and at other times
yieldeth the bet Mufeadel wines, yet it is
very often annoyed with violent eruptions.
Dion Caffius relates, that in the reign of
Vefpafian, there was fuch a dreadful erup-
tion of impetuous flames, that great quanti=
ties of afhes and fulphureous {moke were
not only carried to Rome by the wind, but
alfo beyond the Mediterranean, into Africa,
and even into Egypt. Moreover, birds were
fuffocated in the air, and fell down dead up-
on the ground, and fithes perifhed in the
neighbouring waters, which were made hot
and infected by it. There happened an-
other 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 in its verdure, and im-
mediately after black with afhes and embers.
When the burning ceafed, the rain and
dew watered the {urface of the mountain,
and made thefe fulphureous athes and embers
fruitful, fo that they produced a large in-
creafe of excellent wine, but when the mouns
tain begun to burn again, and to difgorge
firc and fmoke afrefh, (which fometimes

G 2 hap-
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happened within a few years) then were ¢he
neighbouring fields burnt up, and the high-
ways made dangerous to travellers,

“ A mountain in Fawva, not far from the
town of Panacura, in the year 1686, was
thattered to picces by a violent eruption of
glowing {ulphur, (though it had never burnt
before) whereby (as it was reported) ten
thoufand people perithed in the under-land
fields : It threw uplarge ftones and caft them
as far as Pancras, and continued for three
days to throw out fo much black {moke,
mixed with flames and hot embers, that it
darkened the face of the Sun, and made the
day appear as dark as the night.”

* There are a great number of other moun-

tains, or, (as your Ladyfhip is pleafed to
call them) furnaces in the known world,
which I fhall take fome notice of in my
next courfe of Lectures.

We come now to the confideration of
Springs, which are occafioned principally,
we may {uppofe, by the water exhaled from
the fea, rivers, lakes, and marfhy places ;
“and, forming clouds, are difperfed by the
winds. Thefe clouds, when they are fo
collected together as to become too heavy
to ‘be {upported by the air, fall down in

rain
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rain to water the herbs and plants, bue
thofe that are lighter, being driven aloft in
the air, dath againft the mountains, and ‘to
them give up their contents in fmall parti-
cles; whence entering the crevices, they
defcend till they meet together, and form
Springs; and this is the reafon why we
have fuch plenty of Springs in mountainous
countrics, 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 valleys beneath; for
the ‘air in the valleys s denfe enough to
fupport the clouds and keep them fufpended ;
but being driven up among mountains,
Where, in confequence of their height, the
air is fo much lighter, they defcend in mifts
or fuch fmall drops of rain that will not run
off, as is the cafe in a heavy rain, but fink
into 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 extraordinary rains and
great dews which fall upon iflands that are
furrounded by the fea: But fome Springs,
it is reafonable to fuppofe, have their fource
from the ocean, fince thofe which we meect
with near the fea, are generally fomewhat
falt or brackifh,

G2 Thefe
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Thefe fprings, thus formed by the mifts
on mountans and the rain meeting together,
form little rivulets or brooks, and thofe
again uniting compofe large rivers, which
empty them{elves into the fea; and in this
manner the water, exhaled from the fea by
the fun, 1s returned to it again; for Pro-
vidence has eftablithed f{uch wife laws or
regulations for the world, that no part of the
elements can be annihilated. But the very
large rivers muft have fome other fouice
befides the fprmgs formed by the mifts,
dews, and rawns, fince thefe feem infufficient
to fupport their prodigious difcharge; it is
therefore no improbable conjecture to fup-
pofe, that they have fome communication
with the fea, and that the falt water is puri-
fied and rendered fweet by pafling through
the {and, gravel, and crevices of the ealth
And this, 1 fhall endeavour to prove in my
next courfe of Lecturcs. :

Lakes are colle@tions of water contgined
in the cavities of the furface of the earth,
fome of which arc faid to be ftagnant, and
made up of the wafte water that ﬂows, after
rain or fnow, from the adjacent countries,
and thefe muft be unwholefome,  Other
‘Lakes are fupplied by rivers, the contents
of which they veceive and convey under

ground,
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ground, to form other fprings and rivers ;
others, again, are fed by fprings which
arife in the Lake itfelf, and fome (as that of
Haerlem, and other falt Lakes) have a com-
munication, it is {uppofed, with the fea,
whence they receive their waters, and af-
terwards difcharge them by fubterranean
ftreams.

The fea is a great colleGtion of water in
the deep valleys of the earth ; I fay, in the
deep valleys; for if there were not prodi-
gious cavities in the earth to contain this
amazing quantity of water, thus colleéted
together, the whole furface of the globe
would be overflowed ; for the water being
lighter than the earth, would be above the
earth, as theair is above the water,

Now you {peak of the Sea, fays the Mar-
chionefs, T with you would tell me why the
Sea-water is always falt. Madam, replied
he, I wifh I could, but it is beyond. the
reach of my Philofophy ; and, indeed, I
believe, of any Philofophy whatever. You
might as well atk me, why there is water,
as why there is falt in the water, which in-
deed feemns almott as much an element as that:
And I have often thought, from the pso-
digious quantity of falt diftributed in thﬁ

eart
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earth and water, that it muft have qualities
that we know not of, and anfwer purpofes
n the fcale of Being with which we are
unacquainted. ;

The moft remarkable quality in the Sea,
next to its faltnefs, is that motion or rifing
and falling of the water ; which we call tides, -
and which is occafioned by the attration of
the Moon ; for that part of the water in the
great ocean, which is neareft the Moon,
being firongly attracted, is raifed higher than
the reft ; and the part oppofite to 1t, on the
contrary fide, being leaft attrated, is alfo
higher than the reft: And thefe two oppofite
fides of the furface of the water, in the great
ocean, following the motion of the Moon

from Eaftto Weft, and firiking againft the
: large coafts of the Continent, from ‘thence
rebound back again, and fo make foods and
€bbs, in narrow feas and rivers, at a diftance
from the great ocean. This alfo accounts
for the periodical times of the tides, and
for their conflantly following the courfe of
the Moon.

LECTURE
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Of MiNeErRALs, VEGETABLES, and
ANIMALS,

C OULD a Philofopher condefcend to
envy the Great, it would not be for their
fumptuous palaces and numerous attendants,
but for the means and opportunities they
have of enquiring into the fecrets of Nature,
and contemplating the wonderful works of
God. There is no fubje& fo worthy of a
rational creature, except that of promoting
the happinefs of Mankind ; and none, ex-
Cept that, can give a man of refined tafte,
and good underftanding, fo much real fatis-
faction. But itis our misfortune, that few
engage in thofe enquiries, but men of fimall
eftate, whofe circumftances will not permit
them to fpare the time, nor {upport the
expence of travelling, which is often ne-
ceflary to obtain the knowledge they feek
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 faithful as they ought, Confidering the
quantity
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quantity of foreign drugs that are ufed in
Britain, it 1s amazing how little even thofe
who deal in them know of the matter; fo
little, indeed, that they cannot tell where
they grow, or how they are found or manu-
factured ; are unable to diftinguifh the ge-
nuine from the fititious, and may therefore,
through miftake, often fubftitute the one

for the other. Health and Life are of too -

much confequence to be trifled with; yet
thefe are neglected, while Fafthion, Drefs,
and Diverfions, are fought after throughout
the world. This is a melancholy confidera-
tion ; but this, you’ll fay, is no part of our
Lecture, therefore we fhall drop 2 fubject
which has thruft itfelf, as it were, intoour
way, and fpeak of the contents of the earth,
and its produfts and irhabitants: For this
globe, befides the earth and water which
are neceflary for the production and fupport
of Plants and Animals, contain other ma-
terials which have been found ufeful to Man.
That Refle¢ting Telefcope, this Gold Watch,
and Lady Caroline’s Diamond Ear-rings, were
all dug out of the Earth; at leaft the
materials were there found of which thefe
things are compofed.

Thofe forts of earth which with the
afliftance of rain produce Vegetables or

; Plants
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Plants in fuch abundance, are common moyld, -
loam, clay, and fandy foils. 'There are earths,
alfo, that are different from thefe, and which
are ufed in medicine, as the Fapaz carth,
Armenian Bole, (Sc.

The batren parts of the earth, are, for the
moft part, fand, grawvel, chalk, and rocks 5
for thefe produce nothing, unlefs they have
earth mixed with them.—Of barren fands
there are various kinds, though their chief
difference is in their colour; for the fand
which we throw on paper, to prevent blot-
ting, and that the maid throws on the floor,
are both compofed of little irregular ftones,
without any earth, and of fuch there are
large defarts in fome parts of the world, and,
one in particular, where Cambyfes, an Eaftern
Monarch, loft an army of 50,000 men.
Sure, fays Lady Caroline, you muft miftake,
Sir.  How was it poffible for a whole army
to be loft in that manner ? Why, Madam,
returned the Philofopher, the wind, as it
frequently does in thofe parts, raifed the
fands and clouds, for many days together,
and the whole army was fmothered. And if
you read the life of Alexander the Great, you’ll
find, Madam, that his army was in great
~danger, when he croffed the fame defart, in
his frantick expedition to vifit the :cmglcth

. his
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his pretended Father Fupiter Ammon.~But
we return to our fubject.

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 dig-
ging into the bowels of the earth, are called
by the common name of Fyfils; though
under this head are included all merals, and
metallic ores, minerals, or half metals, ftones
of various forts, petrifactions, or animal
fubftances turned intc ffone ; and many other
‘bodies which have a texrure between {ione
and earth, as, oker of feveral forts, with one
of which the farmers colour their fheep;
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 con-
fittency of perfe&t fone. :

Of flones there is an amazing variety.
They are clafled by Naturalifts under two
heads, that is to fay, Jpars, and cryffals;
and by others into wwuigar and precious
Sfones, Some of the moft confiderable, both
for beauty and ufe, are marble, alabafier,
porphyry, granite, free-flone, &c. Flints,
agates, cornclians, and pebbles, under wt?c}a

¢ ind
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kind are placed the preczous flones, otherwife
called gems or jeaels ; which are only fones
of an exceflive hardoefs, and which, when
cut and polithed, have an extraordinary
luftre. The moft valuable of thefe are
diamonds, rubies, Japphires, amethyfts, eme-
ralds, topazes, and opals,

But therc are other ftones, which though
void of beauty, may, perhaps, have more
virtue than many of thofe already mentioned ;
fuch as the lad, one, which has the pro-
perty of direéting the needle in the mariners
compafs always to or near the North Pole ;
by which means we are enabled to fai] even
in the darkeft night, Such alfo are awhes
Stones, with which we fharpen our knives and
other edge tools ; limefiones, tallk, calamine,
or lapis calaminaris, and many others,

Befides the bodies already mentioned,
there are alfo found in the carth 2 variety of
falts, fuch as rock falt, or Jal gem, vitriol,
#nitre, and many others. '

The minerals, marcafites, or Semi-metals,
as they are called by the Chemifts, are
antimony, zink, bifmuth, &c. Thefe are
not inflammable, ductile, or malleable, but
are hard and brittle, and may be reduced
to powder; and the firfl, after melting, may
be calcined by fire.

o H JWérﬁﬁy
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Mercury, or quickfilver, has generally been
clafled with fem: metals, and indeed, fome-
times among the metals ; but I think it
ought not to be clafled under either of thefe
heads, but confidered feparately’; as alfo
thould é77mjlone, though it be a part of the
compofition of crude antimony.

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

Metals are diftinguithed from other bodies
by their weight, fufibility or melting in
the fire, and their malleability, or giving
way, and extending under the firoke of the
hammer without breaking in pieces. Thefe
are fix, wiz. gold, filver, copper, tin, lead, and
iron, which laft is the moit valuable of them
all,  They are feldom or never found in
any part of the earth but what is mountaine
ous, which, by the way, in fome meafure
proves what we ventured to affert in a former
Le&ure, wiz. that there were mountaing
before the Deluge ; for that there were metals
‘before the Deluge appears by whatis faid in
Holy Writ concerning Zubal Cain, who
wrought in brafs, &c, and was the inventor
of organs.

All fones, minerals, and metals, are {up-

pofed
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pofed to grow organically in the earth from
their proper feeds, as vegetables do on the
earth’s {urface. And what {ort of bodies are
to be found deeper 1n the earth, I mean
towards its centre, is unknown to us, for we
¢an only make ourfelves acquainted with
the foflils contained in its fhell, and the ve-
getables 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 berbs, /hrubs, and trees.

Herbs, are thofe forts of vegetables whofe
ftalks are foft, and have no wood in them,
as parfley, lettuce, violets, pinks, grafs, netties,
thiftles, and an infinate number of others,

Shrubs are thofe plants which, though
woody, never grow into trees, but bow dowh
their branches near the earth’s furface ; fuch
are thofe plants that produce rofes, honeyfuce
klesy goofeberries, currants, and the like.

But 77ces thoot up in one great flem or
body, and rife to a confiderable diftance from
the ground before they fpread their branches,
#8 may be feen by the oa#, the decch, the

Hz elmy
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elm, the a/b, the fir, the walnut-trec, cheryy-
tree, and others. From the bodies of trees
we have our timber for building, and of tHe
oak-tree in particular for {hip building, no
timber being {o tough, ftrong, and durable
as old Engli/b oak ; nor does any tree, per-
haps, yield more timber ; for there was one
lately fold for forry pounds, from Langley
woods, belonging to the Bithop of Salfbury,
which meafurec 1ix feet twoinches in diame-
ter, contained ten tons of timber, and was
fuppofed to be 4 thoufand years old.

‘¢ From a fmall acorn fee the oak arife
Supremely tall, and tow’ring te the fkies!
Queen of the groves, her ftately head fhe rears,
Her bulk encreafing by the length of years ;
Now ploughs the fea, a warlike gallant fhip,
Whilft in her womb deftructive thunder fleep =
Hence Brrrary boafts her wide extenfive reign,
And by th’ expanded acora rules the Majn.>

The moft confiderable parts of plants are
the 700z, the ffalk, the leaves, the floawers,
and the feed; moft of them have thefe feve.
ral parts, though there are fome, indeed, that
have no ftalk, as the aloe; others that have
no leaves, as_fawine ; and others that have no
flowers, as fern.  But I think there are none
without ro0f" or fzed, though fome fay that
fern is an exception as to the laft,

What meft excites our wonder with refpect
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to plants (and what, indced, has been the
fubject of much difpute among the learned)
is their nowri/hment and propagation.—This,
fays Mafter Bloflors, 1 have often heard my
ather difcourfe upon when I have been in
the garden with him ; but as what he faid
has efcaped my memory, I fhould be glad,
Sir, if you would tell ne how they receive
their nourifhment, and how their fpecies are
propagated. A difquifition of this nature,
fays the little Philufophcr, would take up
too much of your time, and could not be
underftood  wichout reciting  many experi-
.ments and obfervations that have been made
by the learned ; I fhall, therefore, defer the
confideration of it till my next courfe of
Lectres!i "I fee ‘Ho realon for that, fays
Mafter Wilfon, nor to me does there appear
any difficulty in the affiir. Why, they re-
ceive their nourifiment from the earth,
don’t they ?  And you fow the feeds 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, perhaps, fo
much to do with the nourithment of plants
as 1s generally imagined ; for, without wa-
teny: and particu]arly rain water and dew,
there would be byt Titrle Increafe in vegeta-

! bles
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bles of any kind; and this you may know
by the languid ftate of plants in adry feafon,
though watered ever fo often from the river
or well.  This is known alfo by the fmall
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 {pring-water, and even
diftilled water, and upon weighing the dry
earth, both before and after the production
of the plants, they have found that very lit-
tle of it was diminifhed or taken up by the
plant. Taken up by the plant, fays Lady
Caroline, in fome furprife, why youn don’t
imagine there is earth in herbs and trees ?
Indeed I do, Madam, replied the little Phi-
lofopher, and have already hinted as much
in what was faid on the four elements, and
at the fame time told your Ladyfhip, if I
miftake not, how it might be extracted from
the plant; which was, by burning the plant
to afhes, and wathing off the falts, as your
laundry maid does when fhie makes lie ; for
when thefe falts are wathed away the re,

mainder will be earth
If the carth contributes fo little towards
the production of plants, fays Mafter Blyzh,
the water, I apprehend, muit be a good
deal concerned, and that is evident from the
quantity
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quantity of water which moft plants require
to keep them in a ftate of health and vigour.
Your obfervations, fays the Philofopher, de-
ferves fome  notice; but how will you ac-
count for the growth of plants in fandy de-
farts where it feldom rains, 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 fuch barren defarts to {upply, in
fome meafure, the want of water ; and fome
are fo conftructed as to hold g£reat quantities
of water for the ufe of animals, This i the
cafe of the ground Pine*, which, though it
feems to grow like afungus or excrefcence
on the branch ofatree, often contains a pint
or a quart of {weet water for the birds, beafts,
and even men, to refrefh themfelves within
the {ultry climates where they abeund, But
a plant may hold much water for the fubfift-
ence of animals, and yet not fubfift on water
itfelf ; ‘and that this is the cafe experience
teftifies. Dr. #Woodward puts a plant of /pear-
mint, which weighed 27 grains, into a phial

* For a more particular account of this plant,
we muft refer our readers to the Chriftian’s Maga-
winey "Numb, 1T, where it is intioddced with .fuit=
able reflections to demonftrate the wonders of
God in the works of creation, ;

(0)
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of water, where it ftood 77 days, and in that
time drank up 2558 grains of fpring water ;
And then being taken out weighed 42 grains,
{o that the increafe was only 15 grains, which
1s not a hundredth part of the water ex-
pended.—We are therefore to lpok for other
principles of vegetables than what are ge~
nerally known ; but this I fhall confider in
my next courfe of Leures. ;
What the plant can obtain by the earth,
water, and otherwife for its nourifhment,
1s 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 fmall tubes, and then re-
turned by the bark to the root again; fo that
there 1s a conftant circulation of vital fluids
in plants as well as in animals., But I am
inclined to think, that agreat part of the
nourifhment of plants is received by the
pores of the leaves and fkin or bark, as well
as from the root, elfe how happens it that
plants are fo much refrefhed by the dew ?
Plants alfo require air for their nourifh-
ment, as well as a circulation of thefe ali-
mentary juices; for they refpire as well as
animals, and for that refpiration require freth
air, and even exercife ; fince we know that
plants, that are always confined in a clofe
room,
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room, will pever rife to perfetion. And
that they perfpire as well as animals is evi-
dent, from the inflance of the mins growing
in {pring-water above-mentioned ; for if not
2 hundredth part of the water taken up by
that plant became a part of the plant 1tfelf]
all the reft mult be perfpired through the
pores, or little imperceptible holes in the {kin
and leaves. This calls to my mind, fays
Lady Caroline, a charge my Lord Marquis
gave me, which was, never to {it in the yew
arbor ; for the matter perfpired by the yewa
tree, fays he, is noxious, and will make you
ill; and I believe that was the reafon of his
Lordthip’s ordering that old arbor to be
demolifhed.

But pray, Sir, why and in what manner
can plants perfpire ¢~ For the fame reafon, -
Madam, .and in the fame marner, perhaps,
that animals do, returned the Philofopher.
It is occafioned, probably, by heat; for we
know that they " perfpire abundantly more
in fummer than in winter ; nay, when this
vegetative principle has been long checked
by cold, it breaks out with fuch force, when
Warm - weather comes on, that it is no un-
common thing, in the cold northern coun
tries, to fee the trees covered with fnow one
week, and with blofl ms the next. :

Plants
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Plants are propagated different ways, but
the moft gencral 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 byacinths, and tulips ;
others, by cutting off branches and putting
them into the ground, which will there take
root and grow, as w/zés; and others are pro-
pagated by grafting and budding, or inocu-
lation:  But what T reprefented as moft my-
fterious, and indeed for the fubje of a
Leéture in my next Courfe, is the Sexes of
plants ; for many forts have both male and
female organs, and the one will not flourifh
and increafe without the aid of the other.

Of AximaLvs.

We are now to fpeak of the Animals that
inhabit the earth, which are naturally die
vided in to Men and Brutes.

Of Men, there fecm to be four different
forts.—Nay, don’t be frightened, Lady
Caroline /—S8ir, fays the, I fhould have made
no objection, had you faid four hundred,
_provided you had diftinguifhed them ac-
Cording to their different difpofitions ———
True, Madam, fays the Philofopher, or ac-
sording to their different features, and then

you.
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you might have faid four hundred thoufand ;
for it is very true, Madam, tho’ VELY won-
derful, that out of four hundred thoufang
faces you will not find two exactly alike ;
and but for this miraculous and gracioug
providence in God, the world would have
been all in confufion, But the divifion [
would willingly make of men, Lady Cyrp.
Jine, is that of white, tawny, black, and red;
and thefe you will allow are, with refpect to
colour, efientially different. Mott of the z,.
ropeans, and fome of the Afiatic are awhise ;
the dfiicans on the coaft of the Mediterraneq,,
fea are tawny ; thofe on the coalt of Gyine,
black ; and the original Americans red, or of
a red copper-colour : How they came fo is
only known to their Maker; and therefore
I beg you would fpare yourfelves the trouble

of atking me any queftion on that head,
Brutes may be divided into four claffes ;
that is (o 12y, T, Aerial, or fuch gg have
wings and fly in the air, as birds, wafps,
Jies, &5¢, 3, Terrefirial, or thofe which are
confined to the carth, as quadrupeds, or foura
footed beafts ; reptiles, which have many
feet; and ferpenss, which have no feet a¢
all. 3, dguatick, or thofe that live in the
water, as £/h of all kinds, whether they
are coyercd with fcales or thells, or are, lilk:e
the
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the cel, without either. 4. Amphibious, ot
thofe that can live for a long time either upon
the earth, or in the water; as otzer s, alliga-
Fors, z‘zutla &c. I fay for a long time, be-
caufe I applehend, that the ufe of both thefe
elements are neceffary for the fubfiftence of
thofe animals; and that though they can
live for a confiderable time upon land 1n the
open air, or as long in the water, excluded
in a manner from air, yet they would lan-
guifh and die, if confined entirely either to
the one or the other of thefe elements.

In this divifion of animals we are to ob-
ferve, however, that there are fome which
cannot be confidered under either clafs,
being, as 1t were, of a middle nature dnd

rtaking of two kinds ; thus bats feem to be
partly beafts and partly birds, Some repziles,
likewife, and fome of the water animals,
want one or more of the five fenfes with
which other animals are endowed, as avorms,
cockles, opflers, &c. 1If 1 miftake not, fays
Lady Caroline, 1 have f{een the animals
divided into different clafles in books of
Natural Hiftory, and defcribed under the
heads of beafls, birds, fifbes, and infedts. Very
true, Madam, fays the Philofopher; but
the prefent method fuits my prefent purpofe
;he beft, and can make no alteration in the

nature
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nature of things ; however, as I have not yet
mentioned the word 77/e4s, tho’ they are in-
cluded in my divifion of animals, it may be
neceffary for me to obferve, that they are fo
called from a feparation in their bodies, by
which they are feemingly divided into two
parts, thofe parts being only joined together
by a fmall ligament, as in Aies, awafps, &ec,
And as fome of thefe /n/ecs undergo different
changes, and in time become quite different
animals, I fhall confider them more parti-
cularly in my next Courfe of Lectures, not
having time for it at prefent ; for it is a field
that is full of wonders, and ought to be ex-
amined with great attention. There is fome-
thing fo amazing and miraculous in the .
transformation of infects, that I am loft in
refletion whenever the fubject ftrikes my
mind, and fometimes inclined to think that
other animals may undergo fome fuch change,
Who, that had not made the obfervation,
would 'think, Madam, that this’ grud craw-
ling or rather {leeping here, would by and
by become a fine butterfly, decked out’in all
the gaudy colours of the rainbow ; or that
this fzlkwwora fhould be capable of affuming
fo many different forms? And is it not
altogether as miraculous, that if fome ani-
mals are cutin pieces, every feparate piece

I oF
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or part of the original animal will become
one entire animal of itfelf? Yet that the
polype or polypus is endowed with this pro-
perty has been demonfirated; and I have
here one that was divided into feveral parts
fome time ago, which parts are now be-
come diftinét and perfeét polypes and alive,
as you may fee by viewing them through
this microfcope.

But the fagacity and acute fenfes of fome
of the animals (in which they feem to excecd
man) are altogether as furprizing, as I fhall
demonfirate in mv next Courfe. In your
next courfe, fays Mafter /#7//on, why don’t

ou do it now ? DPeace, prithee, Tom, fays
the Philofopher, learn this firft, and then
I’ll talk to you about éeavers building of
] houfes;
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houfes ; bees forming themfelves into a fo-
ciety, and chufing a Queen to govern them ;
birds knowing the latitude and longitude,
and failing over fea through vatt tralts of air,
from one country to another, without the
ufe of any compafs; and of other things,
which are fufficient, I think, to lower the
pride of man, and make even Ihilofophers
bluth at their own ignorance.—And now,
Lady Caroline, prepare to here a few hard
words, and I will finith this Lefure. But
why muft it be finithed in an unintelligible
manner ¢ fays the Lady.  Becaufe I cannot
deliver what I am going to fay, Madam,
without making ufe of the terms of art,
fays he, and thofe I muft defire your Lady-
thip, and the ret of the good company, to
learn from Mr. Newvdery’s Pocket Diclionary,
or fome other book of that kind.

All animals receive their food at the
mouth, and moft animals, but efpecially
thofe of the human kind, chew it there till
it is intimately mixed with the faliva or fpit-
tle, and thereby prepared for the eafier and
better digeftion in the ftomach. When the
flomach has digefted the food, it 1s thence
conveyed into the guts (pardon the expref-
fion, Ladies, for 1 cannot avoid it) through
which it is moved gently by what is called

i the
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the periflaltick motion ; as it pafles there; the
chile, which is the putritive part; is feparated
by the lefeal weins, from the excrementitious
parts, and by them conveyed into the blood,
with which it circulates, and is concocted
into blood alfo’; and this circulation is thus
performed :  The blood being, by the wena
cava, brought into the right ventricle of the
heart, by the contradion of that muicle,
1s forced into the pulmonary artery of the
lungs ; where the air, which is continually
infpired or drawn in by the lungs, mixes
with and enlivens it ; and from thence the
blood, being conveyed by the pulmonary
weiz into the left ventricle of the heart, the
contracticn 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 ventricle of the heart, to
purfue the fame courfe again, in order to
communicate life and heat to every part of
this wonderful machine, the body. But this
s not all; for, according to Anatomifls,
fome part of the blood, in the courfe of its
circulation, goes to the head ; where a por-
tion of it is {eparated by the brain, and con-
cotted into animal Jpirits, which are dif
tributed by the nerves, and impart fenfe
and moticn throughout the body. The in-
ftruments
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firuiients of motion, however, are the muf-
cles; the fibres or finall threads whereof,
contrating themfelves, move the different
parts of the body ; which in fome of them
.1s done by the direftion of the mind, and
called woluntary motion ; but, in others, the
mind {eems not to be concerned, and there-
fore thefe motions are called involuntary.

Thisis the progrefs of animal life ; by
which you will perceive that a man may,
even at home; and within himfelf, {fee the
Wonders of God in the Works of Creationi

We have now finifhed our {urvey of the
Univerfe, and confidered thefe great maffes
of matter, the Stars and Planets ; but par-
ticularly our earth and its inhabitants ; all
which large bodies are made up of incon-
ceiveable Tmall bodies; or atoms: And by
the figure, texture, bulk, .and motion of
thefe infenfible corpu/iles, or infinitely fmall
bodies; all the phznomena of large bodies
may be explained;

13 LECTURE
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Of the Five Senses of Maw, and of bis
NDERSTANDING.

AT our next meeting there was a great
deal of good company, who came to
hear the Boays Philojophy, “as they called it;
on which account I could obferve that Maf.
ter Telefcope took lefs pains to be underftood
by the young Gentlemen 'and Ladies, .and
addrefled himfelf more particularly to thefe
of greater abilities, .

As the company came in laughing, and
affedted to talk, and behaved in a fupercilious
manner, (which even fome great perfonages
do in thefe our days of refinement) he ftood
filent, till my Lord Marquis defired him to
open the LeCture; upon which he bowed
to his Lordthip and the reft of the company,
atd began; but had fcarcely fpoken three
words before he was interrapted by Sir
Harry ; be therefore ftopped for fome time,
and then began again ; but the tongue of the
young Baronet foon filenced him, and he
itood without fpeaking a confiderable time.
On this the company looked at each othcré

an
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and the Marquis bad hind go on. My dear,
fays the Marchionefs, how can you expect
this young Gentleman to read along Lec-
ture, when you know that Sir Harry, who
loves to hear himfelf talk of all things, has
not patience to {upport fo much taciturnity ?
Why, Madam, fays the Ambaflador of
Bantam (who came in with the Marquis) I
thought we had all been affembled to hear
this LeCture. That was indeed the inten-
tion of our meeting fays the Marchionefs ;
but [ hope your Excellency knows the polite
world better, than to expect people thould be
{o old fafthioned as to behave on thefe occa-
fions, with any fort of good manners or de-
corum. In my country, fays the Ambaf-
fador, all the company keep a profound fi-
lence at thefe meetings. It may be fo, re-
plied the Marchionefs; but I aflure your
fxcellency, it 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
the Rehearfal at St. Paul’s, it is no uncom-
mon thing to hear both Gentlemen and
Ladies laugh louder than the organ, Hufh,
Madam, fays the Marquis, if your friends
aond neighbours are fools, you ought not to
expofe them, and efpecially to fbreigtll_mf.

ake
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Take care, while you condemn this unpolite
sehaviour in others, that you don’t run
into it yourfelf.  Politenefs is the art of be-
Ing always agreeable in company; it can
therefore feldom deal in/arca/m or irony ;
becaufe it fhould never do any thing to a-
bridge the happinefs of others; and you fee,
my Dear, vou have made Sir Harry uneafy,
tor he bluthes. The company laughed at
Sir Harry, who joined them, and being de-
termined to hold his tongue, our Philofopher
thus proceeded, :

After the curfory view of nature, which
was concluded in my laft Le&ure, it may
-not be amifs to examine our own faculties,
and fee by what means we acquire and trea-
fure up aknowledge of thefe things; and
this is dove, I apprehend, by means of the
Jenfes, the operations of the mind, and the
memory; which laft may be called the ftore-
houfe of the underflanding. The firft time
little Mafter is brought to a looking-glafs,
be thiuks he has found a new play-mate,
and calls out Little boy! Litle boy ! for
having never feen his own face beforey 1t is no
wonder that he fhould 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 figurcs
in the glafs with whom he is fo well sc-
quainted, he immediately calls out, Zhere,
Papa ! there, Mamma! there, Nurfe! And
now the m:ind begins to operate ; for feeling
his father’s hand on his own head, and fee-
ing it on the little boy’s head in the glafs, he
cries, here me! Now this tranfadtion is
lodged in the memory, which, whenever a
looking-glafs is mentioned, will give back to
the mind this idea of its reflefting objelts.
The whole company were pleafed with
this familiar demonftration; but Sir Harry
afked how he came of all things to make
ufe of a looking-glafs ? Becaule, Sir, fays
he, itis an object with which fome people
are the moft intimately acquainted.——As
Sir Harry is an egregious fop, this reply
produced a loud laugh, and mafter Zelefcope
was looked upon to be a Wit as well as a
Philofopher ;: however, 1 am inclined to
think the expreflion was accidental, and not
intended to hit Sir Harry, becaufe 1 know
his good fenfe would not permit him to treat
an elder and fuperior in that manner.—The
laugh being alittle fubfided, our Philofopher
thus proceeded on his Lecture.
All our ideas, therefore, are obtained
either by fenfation or refleciion, that is to
fay,
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fay, by means of our five fenfes, as feeing,
hearing, fmelling, tafling, and touching, or
by the operations of the mind.

Before you proceed farther, fays the
Countefs of Tavilight, you fhould, I think,
explain to the company what is meant by
the term 7dea.  That, I apprehend, is fufh-
ciently explained by what was faid about the
looking-glafs, fays the Philofopher; but if
your Ladyfhip requires: another definition
you fhall have it. By an idea, then, I
mean that zmage or picure, Madam, which
1s formed in the mind of any thing which
we have feen, or even beard talk of ; for the
mind is fo adroit and ready at this kind of
painting, that a town, for inftance, is no
fooner mentioned, but the imagingtion thapes
1t into form and prefents it to the memory.
None of this company, I prefume, have ever
fecn Drejden, yetthere is not one, perhaps,
but has formed, or conceived in his mind,
fome idea or piéfure of that unhappy place.
Not one of us ever faw the Nabob’s pro-
digious army and elephants, yet we have all
formed to ourfelves a p/ure of their running
away frow a fimall party of our brave country-
men, led againft them by the gallant and
courageous Colonel Clive. When we read
in the news-papers a defcription of a fea en+

gagementy
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gagement, ot of the taking of Louifbourg,
Luebec, or any other important fortrefs, the
mind immediately gives us a piFure of the
tranfaction, and we fee our valiant officers
ifluing their orders, and their intrepid men
furling their fails, firing their guns, fcaling
the walls, and driving their toes before them,
To purfue this fubject a little farther—No
man has ever feen a dragon, a grifin, or a
Jfairy ; yet every onc has formed in his mind
a picture image, or, in other words, an idea,
of thefe imaginary beings—Now when this
idea or image is formed in the mind from a
view of the object itfelf, it may be called an
adequate or real idea; but when it is con-
ceived in the mind without fecing the obj:¢t,
it 1s an inadequate or imaginary idea.
I fhall begin my difcourfe of the Senfes
with that of the StcuT, fays he, becaufe, as
Mr. Addifon obferves, the fizht is the moft
perfect and pleafing of them all. The or
gan of feeing is the epe, which is made up of
a number of parts, and fo wonderfully con-
trived for admitting and refracting the rays
of light, that thofe which come from the
fame point of the objett, and fall upon dif-
ferent parts of the pulpil, are again brought
together at the botiom of the eye, and by
that means the whole object is painted on 3
mem-
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membrane called the rez/zz, which is fpread
there,

But how is it poffible, fays Sir Harry, for
you to know that the object 1s thus painted
on the retina 2 In{ome meafure from the
firucture of the eye, replied the Philofopher ;
but, I think, it 1s manifeit from that diforder
of the eye, which furgeons call the gusta

Jerena, the very complaint which my Lord’s
Butler has in one of his eyes. If you exa-
mine it you will find that he has no fight with
thateye, tho’ it looks as perfect as the other
with which he fees well ; this is, therefore,
occafioned by fome paralytic, or other dif-
order in that membrane, 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 {enfation
. which we call Seeing, 1s Zight, for without
Jight nothing 1s vifible. Now light may be
confidered either as it radiates trom lumi-
nous bodies direétly to our eyes, and thus
we fee thefe luminous bedies themfelves ;
as the Suz, a lighted rorch, &c. or as it is
refle¢ted from other bodies, and thus we fee
a fozver, a man, &c. or a piture reflected
from them to our eyes by the rays of light.
It is to be cbierved that the bodies which
refpect the light are of three forts, 1, Thl?{c
e that
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that emit the rays of light, as the faun and
fixed ftars, 2. Thofe that tranfinit the rays
of light, as the air; and, 3. Thofe that re-
flect them, as the moon, the earth, iron, E5¢,
‘The firft we call luminous, the fecond pellucid,
and the third gpague bodies. It is alfo to be
obferved, that the rays of light themfelves
are never feen ; but by their means we fee
the luminous bodies from which they ori-
ginally came, and the opaque bodies from
which they afe reflected ; thus, for inftance,
when the moon fhines, we cannot fee the
rays which pafs from the fun to the moon ;
but, by their means, we fec the moon from
whence they are refletted,

If the eye be placed direftly in the me-
dium through which the rays pafs to it, the
medium is not feen ; for we never fee the air
through which the rays come to our eyes,
Butif a pelizcid body, through which the rays
are to pafs, be placed at a diftance from our
cye, 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
fooks through a pair of fpeétacles not only
fees bodies through them, but alfo fees the
glafs itfelf, becaufe the glals, being a folid
body, refle¢ts fome rays of light from its
fyrface 5 and being placed at a convenient

' K diftance
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diftance from the eye, may be feen by thofe
‘reflected rays, at the fame time that bodies
at a greater diftance are feen by the trani-
mitted rays; and this is the reafon, perhaps,
why objects are feen more diftinctly 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, aman, a horfe, &c. and
others that are fpecalar or mirrors, like thofe
in refle€ting telefcopes, whofe furfaces being
polifhed reflet the rays in the fame order
as they came from other bodies, and fhow
us their images ; and rays that are thus re-
flected from opaque bodies always bring with
them to the eye the idea of colour, though
this colour in bodies is nothing more than
2 difpofition to reflett to the eye one fort of
rays more copioufly or in greater plenty
than another ; for particular rays imprefs
upon the eye particular colours ; fome are
red, others bluc, yellow, green, &c, Now it
15 to be obferved,. that every body of light
which comes from the Sun feems to be com.
pounded of thefe 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 patfing from one medium

o
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to another, it neceffarily follows that they
will be {eparated after fuch refradtion, and
their colours appear diftin&. The moft 7e-
Jrangible of thefe are the wiolet, and the leaft
the red ; the intermediate ones, in- order,
are indigo, blue, green, yellow, and orange.

How do you know, Mr. Philofopher,
that colours are {eparated in this manner ?
fays Sir Harry ; 1 have no notion of thefe
doctrines without demonftration. That you
may have, if you pleafe, replied the Phi-
lofopher, Pray, Mafter Lovelace, hand me
that Prifm,

-~ a

===y

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, Ladv
Caroline, the feparation is very pleafing, and
you will find what I faid of the reinbow in

K 2 my
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my third LeQure confirmed by this experi.
ment, :

All thefe rays differ not only in refrangi.
bi/ity but in reflexibility ; 1 mean the pro-
perty of being refle€ted fome more eafily
than others, And hence arife all the varie
ous colours of bodies,

The whitenef of the Sun’s light is owing,
itis fuppofed, to a mixture of all the original
colours in a due roportion ; and wbizencfs
In other bodies is a difpofition to reflect
all the colours of light nearly in the fame
proportion as they are mixed in the original
rays of the Sun; as blacknefs, on the con-.
trary, is only a difpofition to abforb or ttifle,
without refletion, moft of the rays of every
fort that fall on thefe bodies ; and it is for
that reafon, we may fuppofe, that 3luch
clothes are warmer than thofe of any other
colour, The inhabitants of Naples, though
in fo hot a clime, for the moft part wear
black.

Light, as we have already obferved, is
fucceffively propagated with moft amazing
fwiftnefs ;* for it comes from the Sun to the
Earth in abour feven or eight minutes, though
af the diftance of feventy millions of miles.

HEARING is the next moft extenfive of
our fenfes, the organ of which is the Ear,

whofe
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whofe ftructure is extremely curious, as may
be fecn in the books ef Anatomy.

That which the ear conveys t» the brain
is called {vund, though till it reaches and
affets the perceptive part, it is in reality
nothing but motion ; and this motion,
whch produces in us the perception of
found, is a vibration of the air, occafioned
by a very fhort and quick tremulous motion
ot the body from whence it 1s propagated.,
That found is conveyed in this manner,
may be known by what is obferved and felt
in the ftrings of mufical inltruments, and of
bells, which 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 Sounding Bodies.

Sound is propagated at a great rate, but
not near fo faft as light. I don’t know that,
fays vady Caroline, Then your Ladyfhip
has forgot what paffed in our Leéture upon
Air, replied the Philofopher; and to confirm
by experiment what I advanced, I muft beg
his Lordfhip to order one of the fervants to
go a diftance into the park, and difcharge a
gun. 'The Gentlemen were aver{e to this,
1t being an obfervation they had made a
hundred times; but to gratify the young

K 3 people,
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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.

SMELLING 1s another fenfe which feems
to be excited in us by external bodics, and
fometimes by bodies at a great diftance ; but-
that which immediatcly aftects the nofe, the
organ of finelling, and produces in us the
fenfation of any imell, are efluvia or in-
vifible particles that fly from thofe bodies to
our olfactory nerves.. How do you prove
this, young Gentleman ? fays Sir Harry.
Sir, replied the Philofopher, had you been
here vefterday you would not have afked this
queftion, for, as the wind was North Eaft,
the effluvia from my Lord’s brick-kilns were
ready to fuffocate us; but now the wind is°
turned to the Seuth-Wek you obferve no
tuch thing, becaufe thofe ¢fluzia are driven
a contrary way,

The power which fome bodjes have of
emitting thefe ¢flnvia or fleams without
being vifibly diminifhed, is to me moft amaz-
ing ; et that itis true we know by abundant
cxpenience. A fingle grain of muft will fent
a thoufand rooms, and fend forth thefe odori-
ferous particles for a great number of years
without being fpent, Surely thefe particles

muft
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muft be extremely fmall; yer their minute-
nefs is nothing when compared with the
particles of light, which pervade and find
their way through glafs, or to the magnetic
¢fluwvia which pafs freely through ‘metallic
bodies ; whereas thofe effluvia that produce
the fenfation of fmelling, notwithftanding
their wonderful property of f{centing all
places into which they are brought, and
without any fenfible diminution, are yer
too grofs to pafs the membranes of a bladder,
and many of them will fcarce find their way
through a common white paper,

There are but few names to exprefs the
infinite number of fcents that we meet with,
1'know of none but thofe of fiveet, finking,
rank, mufly, and four; for {o barren is our
language in this refpeét, that the reft are
exprefled either by degrees of comparifon, or
trom epithets borrowed from bodies thar
produce fcent, which muft, in many cafes,
be very inexpreffive ; for the fmell of a o/,
of a wiolet, and of mufk, though all fweer,
are as diftinét as any fcents whatever.

The next {fenfe under our confideration is
TastTE, the organ of which is the tongue,
and the palate, but principally the tongue.
Ay, and a pretty organ it is, fays Ladv
Caroline.. When ufed with your Ladyfhip’s

‘ii.;,:-
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difcretion, Madam, replied the Philofophet,
But I muft obferve to your Ladythip, and
the reft of the good company, that though
bodies which emit /ghs, founds, and Jeents,
are feen, heard, and {meltat a diftance ; yet
no bodies can produce tafte, without being
immediately applied to the organ ; for though
the meat be placed at your mouth, you know
net what taiie 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 ;
Swecet, foyr, bitter, barfb. fmooth, and rank,
are all that I can recollect ; and our other ideas
of tafte are generally conveyed by borrowed
fimilitudes and expreffions by thole of fzents,
It is furprifing, fays the Ambaflador, that
in this age of glurtony, 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,
this may be eafily accounted for. I muft
inform your Excellency, that we are in-
debted for our moft expreflive terms to the
Pcets, who were never 'much acquainted
with good eating, and are lefs fo fince litera-
pure has loft its zeft, Very true, my L?rd,
' ; ayg
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fays Sir Harry, their dithes, 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 your fours, and fuch old fathion terms,
you would haye the calapa/b and calapee fla-
vour, the Lwe-lobfler flavour, the ahbipt pig
flavour, and a lift of others, as long as
my arm. Fie, Sir Harry, fays the Marchi-
onefs, no more of that, Ibeg; you know
Lady Caroline can’t bear the name of Bar-
barity. Nor I neither, fays the Ambaffador;
but pray what barbarity is there in this,
Madam?¢ Oh! nooe atall, replied Sir Harry,
I only mean to infinuate that fome of our
great people are not content with having
food brought from the Eaff and Weft Indies,
and every other part of the world, to gratify
their palates, but they muft roaflt lobfters
alive, and whip young pigs to death to make
them tender. Good God! fays the Ambaf-
fador, are there people in Zngland capable
of fuch ats of inhumanity ¢ A man that
would do that wonld murder me, if the law
did not ftand between us 3 and the law s but
a poor fcreen where humanity is loft and
confcience is fulled to fleep. 1’1l apply to the
King my mafter for my difmillion, and no
longer live with a people who have adopred

fuch
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fuch diabolica! cuftoms. The. Ambafladot
was {o much in a paffion, that it was with
d-thiculey my Lord Marquis pacified him ;
and poor Lady Caroline, whofe kind {oul
- {ympathizes with every creature in diftrefs,
was In tears at the bare rehearful of thefe
acts of cruelty, Upon .which the Baronet
was blamed by all‘the company, except mye
felf, and, I think he never thowed fo much
good fenfe in his life; for there was one in
the room who def-rved the reproof.,

When the Ambaffador had fat down with
a figh, and Lady Caroline had wiped the
precious pearly drops from her cheeks, our
Philofopher arofe "and thus purfued his
Le&ure, '

[ have already taken notice of four of our
fenfes, and ,am now come to the fifth and
laft, I mean thar of the ToucwH, which is
a fenfe fpread over the whole body, though
it is more pacticularly the bufinefs of the
hands and fingers ; for by them the tangible
qualities of bodies are known, fince we dif>
cover by the touch of the fingers, and fome-
times, indeed, by the fouch of other parts of
the body, whether things are bard, Jof%,
rough, [fmooth, et, dry, &c.  But the
qualities which moft affe&t this {enfe are beat
and cold, and which, indeed, are the great

engines
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engines of Nature; for by a due temperament
of thofe two oppoﬁte qualities moft of her
produ&ons are formed.

What we call heat is occafioned by the
agitation of the infenfible parts of the body
that produces in us that fenfation ; and when
the parts of a body are vio_lently agitatcd,'
we fay, and indeed we feel, that: body is
hot ; fo that that which to our fenfation is
heat, in the cbject is nothing but motion.
Hey-day, fays Lady Cayoline, what fort of
Phllofophy is this? Why, Madam, fays Sir
Harry, thisis a poﬁtlon which has been laid
down by thefe airy Gentlemen for a long
time, but which never has been proved by
experiment. ‘l'ake care, Baronet, fays the
Marquis, or youw’ll forfeit all pretcnhons tq
Philofophy. The forfeiture, my Lord, is
made already, fays the Philofopher; Sir
Harry has been bold enough to deny that
which experience every day confirms foy
truth,  If what we call Heat is not motion,
or occafioned by the motion of bodies, how
came my Lord’s mill to take fire the other
day, when it was running round without 2
proper fupply of corn ? And how came your
poit chariot to fire while rurnmg down
Breakneck bill, Sir Harry ? Conlfider, there
was nobody with a torch under the axle-

118 3
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tree; but this is a part of philofophy known
even to the poor ignorant Judiaxs, who,
when hunting at a great diftance from home,
and wanting fire to drefs their meat, take a
bow and a fring and rub two pieces of wood
together till they produce flame. But you
may fee, Sit Harry, that heat is occafioned
by the motion of bodies, by only rubbing
this piece of fmooth brafs en the table—-
ftay, I’ll rub it.—It muft be done britkly,
There, now you’ll feel it hot; but ceafe
this motion for a time, and the brafs will
become cold again ; whence we may infer,
that as heat is nothing but the infenfible par-
ticles of bodies put into motion, {o cold, on
the countrary, is occafioned by the ceffation
of the motion of thofe particles, or theiy
being placed in a flate of reft.

But bodies appear 4oz or cold in proportion
to the temperament of that part of the hu-
man bedy to which they are applied, fo
that what feems hot o one, may not feem {o
to another : This is {o true, that the fame
body felr by the two hands of the fame man,
may at the {fame inftant of time appear warm
to the one hand and cold to the other, if
with the one hand he has been rubbing any
thing, while the other was kept 1 a ftate of
reft; and for no other reafon but becax;l(c

the
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.the motion of the infenfible particles of that
hand with which he has been rubbing, will
be more britk than the particles of the other
which was at reft.

I bave nientioned thofe objects which are
peculiar to each of our fenfes, as /ighs and
colour to the fight; found to the hraring ;
odours to the fmell, &c. but there are two
others common to all the fenfes, which de-
ferve our notice, and thefe are pleafure and
pain, which the fenfes may receive by their
own peculiar objects ; for we know that a
proper portion of light is pleafing, but that
too4nuch offends the eye ; fome founds de-
light, while others are difagreeable, and
grate the ear ; fo heat, 1n a moderate degree,
15 very pleafant; yet that heat may be fo
increafed as to give the moft inrolerable pain,
But thefe things are too well known to be
longer 1nfifted on.

. Now from the ideas or conceptions formed
i the mind, by means of our fenfes, and the
operations of the mind itfelf, are laid the
foundation of the human underftanding, the
loweft degree of which is perception ; and to
conceive a right notion of this, we muft dif-
tinguifh the firft objeéts of it, which are
Jinple ideas, fuch as are reprefented by the
words, red, blue, bittery Javeet, &c, from

the
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the other obje@s of our fenfes; to which we
may add the internal operations of our own
minds, or the objefts of refletion, fuch as
are thinking, willing, &c. for all our ideas
are firft obrained by fenfation and refledtion.
The mind having gained variety of fimple
¢deas, by putiing them together, forms what
are called compounded or complex ideas, as
thofe fignified by the words, man, bor/e,
marygold, windmill, &c.

The next operation of the mind (ot of the
underftanding) in its progrefs to knowledge,
is that of abitracting 'its ideas; for by ab-
fraction they are made general; and a
general idea is to be confidered as feparated
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 ne-
gative propofitions ; and this perception is
gither immediate or mediate. When, by
comparing two ideas together in the mind,
e perceive their agreement or difagreement,
as that black is not white ; that the whole is
bigger than a part; 2nd that two and two
are equal to four, &c, itis called immediate
perception, or intuitive knowledge ; and as

' the
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“the truth of thefe and the like propofitions is
fo evident as to be known by a fimple in-
tuition of the ideas themfelves, they are alfo
called felf-evident propofitions.

Mediate perception is when the agreement
or difagreement of two ideas is made known
by the intervention of forne other ideas ¢
Thus if it be affirmed that my Lord’s bay
horfe isas high as my father’s, the agreement
or difagreement may be feen by applying the
fame meafure to both: And this is called Je.
monfiration, or rational knowledge. The di-
menfions of any two bodies which cannot be
brought together, 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 probabiiity,
which confifts in the /idely agreement or dif-
agreement of ideas ; and the affenting to any
propofition as probable, is called opinion, or
belief.—We have now finithed this Courfe
of Lectures. I hope not, fays Lady Caroline,
with fome emotion !—Why, Madam, retuin-
ed the Philofopher, we have taken a curfory
view of natural bodies, and their caufes and
eftects; which I have endeavoured to explain
in fuech”a manner as to be intelligible, at
leaft, if not entertaining ; and pray what
more did your Ladyfhip expect ? Sir, replied

: L 2 the
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the Lady, I am greatly pleafed with the ac.
count you have given us, and I thank you,
Sir, for the pains you have taken to anfwer '
the many queftions I have troubled you
with. What T had further to hope, was,
that you would have given us, when you
was on the fubject of Animals, fome firic-
tures on the cruelty with which they are
0o often treated ; and have thrown in re-
fletions and obfervations tending to inforce
o mankind a different condut. This I
withed for, and fhould have been glad to
have had Sir Zhomas and his Lady here at
the fame time; who are both extremely
fond of their little domeftic creatures, and
Ladmire them for their tendernefs and com-
paflion. Thefe feelings and fentiments of
the human heart, Madam, fays the Philofo-
pher, add much to the dignity of our nature,
and I am greatly delighted with fuch be.
haviour, but I am afraid Lady Caroline,
that we often miftake charalters of this kind,
and take that for humanity and tendernefs,
which is only the effe& of fancy or felf-love.
That Sir Zhomas has compaifion, 1 grant
you; but I am afraid it is only for himfelf,
He loves his dogs and horfes, becaufe his
dogs and horfes give him pleafure ; but to
ather creatures  that afford him none, h‘e

19
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is abfolutely infenfible. I have feen him
even at Chriftmas, feed his pretty pupps, as
he calls them, with delicacies; but rave at
the {ame time, in a mercilefs manner, at
poor children who were fhivering at his gate,
and fend them away empty handed. Our
neighbour, Sir William, is alfo of the fame
difpofition 5 he will not fell a horfe that is
declining, for fear he fhould fall into the
hands of a mafter who might treat him with
cruelty ; put he is largely concerned in the
flave trade, (which, I think is carried on by
none but awe good Chriftians, to the dif-
honour of our czleftial Mafter) and makes
no ditliculty of feparating the hufband from
the wife, the parents from the children, and
all of them (as well as our own people, who
are procured by his crimps,) from their na-
tive country, to be fold in a foreign market,
like fo many horfes, and often to the moft
mercilefs of the human race. I remember
him in great diftrefs for his pointer Ph:liis,
who had loft her pzppies; but the fame
afternoon I faw him, without the leaft com-
punétion of mind, 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 laft war, and being now fetted in
' L3 bulinefs,
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m bufinefs, and having a family, did not
chufe to enter the ferviee again, Is this
humanity, Madam? Ts this morality ?
But above all, 1s this Chriftianity? ~And
are thefe the blefled effie@s of the hberty we
boalt of >—I don’t expect a reply, Lady
Caroline, for 1 fhall have occafion to fay
much more on thefe fubjects in my next
Courfe of LeGtures, and then, perhaps, you
will honour me with your obfervations. But
in the mean time don’t fet us be mifled by
fpecious pretences,  We cannot judge of any
man, Madam, by one fingle adtion, but by
the tenour and refyle of all his ations, and
this requires deep penetration and an inti-
mate knowledge of human life.

Benevolence, Lady Caroline, fhould be
univerfal, for it is an emanation of the
Supreme Being, whofe mercy and goodnefs
are extended to all his creatures ; as ours
alfo thould be, for they are fellow tenants
with us of the globe we inhabit,

I have often thought, Madam, that moft
of the mifchiefs which embarrafs {ociety,
and render one man contemptible to another,
are owing to inordinate zmbision Or extrewne
love of poaver, and of wealth, the means by
which 1t is procured ; for all the gold a man
potfefies, beyond that portion which s re=

quifite
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quifite for himfelf and family, only ferves
to inflame his ambition ; as all the wine we'
drink, more than is neceffary to recruir the
drooping fpirits, anfwers no other purpofe but
to intoxicate “the mind,

I have feen a book, Lady Caroline, in
my Papa’s library, which gives fome account
of one Lycurgus, an old Grecian Lawgiver,
with whofe charalter you ought to be ac-
quainted. This man, Madam, was of
opinion, that religion, virtue, and good
manners, were the only natural cements and
prefervation of liberty, peace, and friend-
thip ; which hé found had been deftroyed
and extirpated by means of wealth and felf-
interell ; he therefore prohibited the ufe of
gold and filver, and of all kinds of luxury
in the ftate, and eftablifhed {uch a plan for the
education of youth of every demomination,
as was moft likely to confirm and habituate
them in the pradtife of religion and virtue,
and fecure to the Spartans and their pofterity
the bleflings of liberty and peace.

The event proved that his inftitutions
were founded on found policy, and a per-
fet knowledge of human nature: forin the
fpace of five hundred years, that is to fay,
from the time of Lycurgus to the intro-
duction of wealth into the ftate by Ly/ander,

' in

~d



124  Of the Five SENsES of Man.

in the reign of the firft Agis, there was na
mutiny among the people ; every man fub-
mitted cheartully to the laws of Lycurgus,
and all were fo united and powerful in con-
fequence of their virtue, fobriety, and the
martial difcipline he had eftablithed, (which
was that of a national militia,) that Spersa,
a very {mall inconfiderable ftate, not cnly
gave laws to the reft of Greece, but made
even the Perflan Monarchs tremble, though
maflers of the 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
loit their virtue, dwindled to nothing, and
were themfelves enflaved. Nor is this a
matter of wouder ; 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 conferred on the
moll deferving, and none but men of virtue
and fuperior abilities promoted to places of
truft and power, there would be no frauds
in the State, or violence among the People,
and we might then hope to enjoy the felicities
of the Golden Ages

Man
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Man in that age no rule but Reafon knew,

‘And with anative bent did good purfue;
Unaw’d by punifhment, and void of fear,

His words were fimple and his foul fincere.

By no fore’d laws his paffions were confin’d,
ForConfeience kept his heart, and calm’d his mind;
Peace o’er the world her blefled fivay maintain’d,
And e’en in Delerts fmiling Plenty reign'd.
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¥ * The Author of the preceding Sheets has in
moft Places explained the technical Terms, but in
all he could not, without increafing the volume
beyond the Size intended, or deftroying the
Thread of the Narration; he would, therefore,
recommend the occafional ufe of fome good
Di&ionary, by turning to which the Terms will
be fo fixed in the young Student’s Mind, that he
will feldom be at a Lofs in reading apy other
Treatife on philofophical Subjects.—Mention is
made of the Pocket Diftionary, (Page 95.) not be-
caufe the Terms are better defined jn that Book
than any other, but becaufe it is fold only for
Three Shillings bound, and by being contracted
into lefs Compafs than any other Dicionaries, 18
rendered more portable and convenient for the
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To the ParenTs, GUARDIANS, and Go-

YER NESSES, 1 Grenr -Britain, dreland,
and the B ritifl Colonjes,

AT a Time when al] complain of the De.

Pravity of Human Natfire, and the Dege-
Reracy of the prefent Age; any Defign that is
€alculated to meng the H

It has beep faid, and very wifely, that the
only way to remedy thefe Evils, is to begin with
the rifing Generation, and to take the Mind in
its  Infant State, when it is uncorrupted and
fufceprible of any Impreflion; to reprefent to

hildren thejr Duties and furure Interefts in
a Manner that fhal] feem rather mtended. to
amufe than mftruét, to excite their Attention
with Images and PiGyres that are familiar and
Pleafing; and to warm their  Affetions with
fuch little Hiftories as are capable of gving
them Delighs and of impreffing on theiy tender
Minds Proper Sentiments of Rcligion, Juftice,

onour, and Virtue,

When Innfans Reafon groaus apace it cal's
For the kind FHang of an affiduous Care;
Delightful Talk! To rear the tender Thoughs,
Do teach the Young Idea how to Shoot,

To pour the fre/h Dnferultion o’cr the Mind,
To breatrhe 1) (nfpiring 8§pirit, and to fix
The generous P krpofe i the glowing B reaft.

' TroMmso~




Books printed for 7. Carnan, &c. 1 29

How far Mr. Neweerv’s little Books
may tend to forward this good Work, may
be, in fome Meafure, feen by what are al-
ready publifhed, and, it is prefumed, will

more evidently appear by others which are
coming from the Prefs,

Books for the Inflruion and Amufement of
Children, printed for T. CarNaN, Suc-
ceflor to Mr. J.Newsgrvy, /z St.Paul’s
Church-yard, London. :

z,T H E Renowned Hiftory of Giles
Gingerbread ; a little Boy who _lived

upon Learning. Price Oze Penny, adorned

with Cuts. :

2. Nurfe Truelove’s Chriftmas Box ; orthe
Golden Play Thing for lutle Children: by
which they may learn the Letters as foon
as they can fpeak, and know how to behave,
fo as to make every Body love them. Adorn-
ed with 30 Cuts. Price Oue Penny.

3+ Zom Thumb’s Folio; or, a New Penny
Plaything for httle ‘Giants. To which is
perfixed, an Abftraét of the Life of Mr.
Thumb; and an hiftorical Account “of the
wonderful Deeds he  performed, together
with fome Ancedotes refpedting Grumbo

the
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the Great Giant. Adorned with Cauts,
Price One Penny.

4. Entertaining Fables for the Inftruction
of Children; embellifbed with Cuts. Price
One Penny. _

5. The London Cries, for the Amufement
of all the good Children throughout the
World. Taken from the Life. Price 1 4.

6. The Lilliputian Auion: To which
alllittle Mafters and Miffes are invited, by
Charley Chatter. Price One Penny.

7. The Lilliputian Mafquerade ; recoms

mended to the Perufal of thofe Sons and
Daughters of Folly the Frequenters of the
Pantheon, Almack’s, and Cornelly’s. Em-
bellifthed with Cuts, for the Inftruttian and
Amufement of the rifing Generation. Price
of a Subfcription Ticket, not Tavo Guineas,
but Zawo Pence.
- 8. Nurfe Truelove’s New Vear’s Gift: or,
The Book of Books for Children. Adorned
with Cuts, and defigned for a Prefent to
every little Boy who would become a great
Man, and ride upon a fine Horfe; and to
every little Girl who would become a great
Woman, and ride in a Lord Mayor’s gilt
Coach. Price Tawo Pence.

9. The Eafler Gift; or, The way to be
very Good. A Book wery much <wanteds
Adorned with Cuts, Price Two Pence.
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. 10. The Whitfuntide Gift; or, The Way
to be very Happy. A Book neceffary for
all Families. Embellithed with Cuts. Price
Tavo Pence.

11. The Little Lottery Book for Childreny
containing a new Method of playing them
into a Knowledge of the Letters, Figurés;
&c. Embellithed witlr above Fifty Cuts,
and publifhed with the Approbation of the
Court of Common Senfe. Price Tawo Pence.

12. A Pretty Plaything for Children of
all Denominations : Containing, 1. The
Alphabet in Verfe, for the Ufe of little
. Children. II. An Alphabet in Profe, in-
terfperfed with proper Leflons in Life, for
the Ufe of great Childrens III. Tom Noddy
and his Sifter Sue, a Lilliputian Story,
IV. The found of the Letters explained by
vifible Objeéts, delineated on Copper Plates.
V. The Cuz’s Chorus, fet'to Mufic; to be
fung by Children, in order to teach them
to join their Letters in Syllables, and pro-
nounce them properly. The whole embel-
lifhed with variety of Cuts after the Manner
of Ptolemy. Price Tawe Pence bound.

13. The Royal Battledore ; or, Firft Book
for Children, Price Tawo Pence.

14. The Royal Primer; or, An eafy and
pleafant Guide to the Art of Reading. In-

M terfperfed
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terfperfed with a great variety of fhort and
diverting Stories, with fuitable Morals and
- Refletions.  Adorned with Twenty-feven
Cuts. Price Three Pence bound.

15. A little pretty Pocket Book, intended
for the Inftruction and Amufement of little
Mafter Zommy, and pretty Mifs Polly ; with
Two Letters from Fack the Giant Killer,
. concernmg a Ball and Pincuthion; the ufe
of which will infallibly make Tammy a good
Boy, and Polly a good Girl. To which is
added a little Sozzg Book : being a new At-
tempt to teach Children the Ufe of the
Englith Alphabet, by way of Diverfion.
Pl‘lLC bound Zhree Pence.

16. The Mother’s Gift; or a Prefent for
all little Children whoare goed. Embelliflied
with Cuts.. Price Three Pence.

17. The Fairizg: or, Golden Toy for
Children. :

In which they may fee all the Fun in the Fair,
-
* And at Home be a5 happy as if they were there.

A Book of great Confequence to all awbaemn

may concern.  Price Sixpemce bound, and

Adorned with Cuts.

. . 18+ The rerowned Hiftory of little Goody
Two Shoes, afterwards called Mrs. Margery

Tavo Shoes ; with the MMeans by which fhe
acquired
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aecquired her Learning and Wifdom, and in
Confequence thereof, her Eftate. Price
Sixpence, bound and adorned with Cuts.

19. The Iifant Tutor; oran ealy Spelling
‘Book for little Matiers and Mifles. Made
pleafing, with variety of Stories and Fables.
Embellihed with Cuts, Price Sixpence
bound.

20, Be Merry and Wife; or the Cream
of the ¥¢ff and Marrow of Maxims, for
the Conduét of Life. Publithed for the Ule
of all little good Boys and Girls, by 7.
Trapawit, Efq. adorned with Cuts. Price
Sixpence bound.

Would you be agreeable in Come
pany, and ufeful to Society, carry Jome merry
Fefts in your Mind, and honeft Maxims in
your Heart, GROTIUS.

21. Fables in Ferfe, for the Improvement.
of the Young and the Old, by Abrabam
AZfop, Efg. to which are added, FABLES
in Perfe and Profe, with the Converfation
of Birds and Beafts, at their feveral Meet-
ings, Rours, and Affemblies. By Woglog,
the great Giant. . Illufirared with a variety
of curious Cuts, and an Account of the Lives
of the Authors. Price Sixpence bound. 14

M 2 22: The
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22. 'The Holy Bible abridged : or, The
Hiftory of the Old and New Teftament ;
illuftrated with Notes, and adorned with
Cuts, for the Ufe of Children. Price 6 d.
bound.—Suffer little Children o come wunto
me, and forbid them not. St. Luke.

23. A Colle&tion of Pretty Poems, for the
Amufement of Children Three Feet high.
By Thomas Tagg, Efq. Adorned with above
Sixty Cuts, Price Sixpence bound.

24. A New Hiffory of England, from the
Invafion of Fulius Cefar to the Reign of
King George II. Adorned with the Cuts
of all the Kings and Queens who have
reigned fince the Norman Conqueft. Price
Stxpence bound. The Memory of Things
paft ought not to be extinguifbed by Length of
Time, nor great and memorable Aions re-
main deftitute of Glory. Herodotus.

25, The Palentine’s Gift : or, The whole
Hiltory of Valentine’s Day ; containing the
Way to preferve Truth, Honour, and In-
tegrity unthaken. Pery neceffary in a trading
Nation. Price Sixzpence bound. :

26. The Little Female Orators:  or,
Nine Evenings Entertainment; with Ob-
fervations. Embellifhcd with Cuts. Price

{ ;S'jx[)eu:ce.

27. Letters
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7. Letters between Mafler Tommy and
Mifs Nancy Goodwill. Containing the
Hiftory of their Holyday Amufements,
With Cuts. Price Sixpence.

28. The Pretty Book for Children : ory
An Eafy Guide to the Englith Tongues;
defigned for the Inftruction of thofe who
cannot read, as well as for the Entertain-
"ment of thofe that can. Price 6d. bound.

29. A Pretiy Book of Pictures for little
Mafters and Mifles: or, Yommy Trip’s
Hiftory of Birds and Beafts ; with a familiar
Defcription of each in Verfe and Profe.
To which is added, the Hiftory of little
Tom Trip himfelf, of his Dog Fowler, and
of Waglog, the great Giant, Price Sixpence
bound. »

30. Food for the Mind : or, a New Ridde
Book ; compiled for the Ufe of the great
and little good Boys and Girls of England,
Scotland, and Ireland. By Fobn the Giant
Killer, Efq. Adorned with Cuts. Price
Sixpence.

31. The wonderful Life and furprizing
Adventures of that renowned Hero Robinfor
Crufve, who lived twenty eight Years in an
uninhabited Ifland, which he afterwards
colanized. Embellifhed with Cuts. Price
Sixpences

PJ 3 320 S 1/
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32. Siaxpennyworth of Wit: or, Little
Stories for little Folks of all Denominations.
Adorned with Cuts,

33. Alphabet Royal ou Guide commode

et agreeable dans ’Art de Lire. Le Prix
feulement 6d.
- 34. The Royal Pfalter, or King David’s
Meditations : to which is added at the
Bottom of each Page, Rational Meditation ;
on moral and divine SubjeQs; inftru&ive
and entertaining to both young and old;
and at the Beginning of each Pfalm a fhort
Explanation thereof, Adapted to the Ufe
of Schools. as well as private Families. Price
Nisepence bound.

35. An Eafy Guide to the Englifb. Lan-
gurage, in- two Parts. Part I, Contains,
1. Tables of Words from one to nine Sylla-
‘bles, with Leffons properly adapted to each
Table; alfo fele® Maxims, calculated to
imprint upon the tender Minds of Youth
the Principles of Wifdow, while they are
yet but learning the Rudiments of Speech.
2. Of Words of the fame Sournd, but dif.
fering in Senfe. 3. Of Contrattions for the
readier Difpatch of Bufinefs. 4. Forms of
Addrefs to Perfons of diftinguifhed Rank,
as well as to thofe in common Life. Part 11,
; contains,



in Sr. Paul’s Church Vard. 13¢

contains, 1. A plain and familiar Gram-
mar, by way of Queftion and Anfwer, for
the Ufe, not only of the Englifh Scholar,
but of thofe who intend to learn the [ain
Tongue ; as it will give them diftin&t No-
tions of the different Parts of Speech, and
the Agreement of Words; and thereby
greatly facilitate their Progrefs. 2. Sen-
tences and Maxims, feleCted from the Writ-
ings and Obfervations of Philofophers, and
other wife Men;  proper to exercife and
improve the Memory. 3. Select Fables,,
with proper Pictures, defigned as an Amufe-
ment to young Beginners, and to caution
them again{t cunping and deceitful Perfons.
4. Forms of Prayer, proper for Children,
on every Occafion. Price Oune Shilling
bound. :

36. A fet of Fifty fix Squarcs, and Direc-
tions for playing with them, fo contrived
as to learn Children to read in 4 little Time,.
and to yield them as much Entertainment
as any of their Play Games ufually do. By
which Means, a great deal of Time com-
monly idled away by Children, will be pro-
fitably as well as plentifully applied ; upon
the Plan of the great Mr. Locke. Price
One Shilling. :

37: The
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37+ The Lilliputian Magazine: or, The
Young Gentleman and Lady’s Golden
Library. Being an Attempt to mend the
World, to render the Society of Man more
amiable, and to eftablith = the Plainnefs,
Simplicity, Wifdom, and Virtue of the
Golden Age, fo much celebrated by the
Poets and Hiftorians. Adorned with Cuts,
Price One Shilling bound.

38. A Collettion of Pretty Poems, for the
Amufement of Children Six Feet high, in-
zerfperfed with a feries of Letters from Cou-
fin Sam to Coufin Sue, on the Subje&ts of
Criticifm, Poetry, and Politics, with Notes
Variorum. Calculated with a Defign to do
good ; and adorned with a Variety of Copper-
plate Cuts by the beft Mafters, Price bound
One Shilling.

39. Short Hiffories for the Improvement
of the Mind., ExtraGted chiefly from the
Works of the celebrated Jofeph Addifon, Efq.
Sir Richard Stecle, Mr., Rollin, avd other
eminent Writers ; with fuitable Reflections
by the Editor. Price Oze Shilling.

40. The Mufeum for young Gentlemen
and Ladies; or, 2 Compleat Tutor for little
Mafters and Mifles. Price One Shilling

bound,
41, The
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. q41. The New Teffament, adapted to the
Capacities of Children; or, the Four Gofpels
harmonized and adorned with Copper-Plate
Cuts. To which is prefixed a Preface,
fetting forth the Nature and Neceffity of the
Work. Price One Shilling.

42. The Hiffory ot the Life, Actions,
Sufferings, and Death of our Blefled Saviour
Fefus Chriff. To which is added the Life
of the blefled Virgin Mary. Adorned with
Copper-plate Cuts. Price OrneShilling bound.

43. An Hiflory of the Lives, Actions,
Travels, Sufferings, and Death of the A4-
poftles and Ewvangelifts. Adorned with Cop-
per-plate Cuts. Price One Shilling bound.

44. An Hiffory of the Lives, Travels,
Sufferings and Deaths of the Fathers of the
Criftian Church for the firft Four Centuries.
Adorned with Copper-plate Cuts. . Price
One Shilling bound, '

48. A plain and concife Expofition of the
Book of Common Prayer-; with an Account
of the Feafts and Feflivals. To which are
prefixed, the Lives of the Compilers of the
Common Prayer. Adorned with Copper-
plate Cuts. Price One Shilling. *

46. The Zaelfth-Day Gift: or, the
Grand Exhibition. Containing 2 cutious

Collettion
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Colle&tion of Pieces in Profe and Verfe (many
of them Originals) which were delivered* to
4 numerous and polite Audience, on the im-
portant Subjects of Religion, Morality, Hif-
tory, Philofophy;, Policy, Prudence, and
(sconomy ; ar the mo® noble the Marquis
of Setflar’s, by a Society of young Gentlemen
- and Ladies, and regiftered at their Requeft,
by their old Friend My, Neawbery., '+ With
which are intermixed fome occafional Re-
fleCtions, and 2 Narrative,, containing the
Chara€ers and Behaviour of the feveral Per-
fons concerned.  Price One Shilling bound.
- _47- The Important Pockes Book, or the
Falentine’s Ledger ; for the Ufe of thofe
who would live happily in this World and
n the next. Price “Ozne 8hilling.

48. The Words of ths Wife. Defigned for
the Entertainment and Inftruction of youngex
Minds,

The Wit Shall inherss Glory : but Shame
Sball be the Promotion of Fools.  Prov. Sol.
Price Oune Shilling {ewed.

49- An Eafy Spelling Didionary, (on a
new Plan) for the Ufe of young Gentlemen,
Ladies, and Foreigners : In which each
Word is accented to prevent a vicious Pro-
nunciation ; the feveral Syllables are pointed
by a fmall Figure in the Margin, and what-

€ver
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ever Part of Speech it is, {pecified by a
Letter immediately following each Word.
So contrived as to take up no more room in
the Pocket than a common Sauf-Yox, tho’
a Companion infinitely more ufeful. FPrice
bound One Silling.

go. Letters on the moft common as well
as important Occafions in Lite s By Cicero,
Pliny, Poiture, Balzac, St. Evremozd, Locke,
Lords Lanfdoawne, Oxford, Peterborough,
and Bolingbroke, Sir Williem Temple, Sir
William 9 rumbully, Dryden, Atterbury, Garth,
Addifon, Steele, Pope, Gay, Swift, Berkeley,
Rowe, and other Writers of diftinguifhed
Merit ; with many Original Letters and
Cards by the Editor: Who kas alfo pre-
fixed, a Differtation on the Epiftolary Stle ;
with proper Dire@ions for addrefling Perfons
of Rank and Eminence. Price 1s. 6d.

51, A Poyage rox;’.nd_thc, World, in His
Majefty’s Ship the Dolphin, commanded by
¢the Honourable Commodore Byroz; in
which is contained, a faithful Account of
the feveral Places, People, Plants, Animals,
&c. feen on the Voyage. And, among
other Particulars, a minute and exalt De-
{cription of the Streights of Magellan, and
of the gigantic People called Patagonians.
Together with an accurate Account of feven

Hlands
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Iflands lately difcovered in the South Seass
By an Officer on Board the faid Ship. Price
One Shilling {ewed.

52. A Compendious Hiffory of the World,
from the Creation to the Diffolution of the
Roman Republic, 2 vols. Price Oze Shilling
and Sixpence bound.

3. The Circle of the Sciences, in 4 volsw
Price Sewen Shillings. -Containing, Vol. I.
Grammar.—Vol. 2. Arithmetic.—Vol. 3.
Rhetoric.—~Vol. 4. Poetry.—Vol. 5. Logic.
—Vol. 6. Geography.—Vol. 7. Chrono-
logy.-

c4. A Compendious Hiffory of England,
from the Invafion by the Romans, to the
prefent Time. Adorned with a Map of
Great Britain and Ireland ; and embellifhed
with 31 Cuts of all the Kings and Queens
who have reigned fince the Conqueft. Price
Two Shillings bound,

¢5 An Account of the Conflitution and
prefent State of Great Britain ;. together
with a' View of its Trade, Policy, and
Intereft# refpeQing other Nations: and of
the Curiofities of Great Britain and Ireland.
Adorned with Copper-plate Cuts, neatly
engraved.. Price Tave Shillings and Sixpence
bounde























