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INTRODUCTION: 

Being the Subfiance of 

A L E T T E R to the Hon. ****. 

DEAR Sm, 

"**~ A M de fired by ths M archionefs 
~ ):)! of Setjlar to give you fome ac-

~ I )( count of thofe youag Gentlemen 

ff.**Ji and Ladies whom you faw enter 
the faloon th~ morning you left 

us, and who came to his Lordfuip-'s feat on 

an adventure the moft extraordinary and the 

rnofr to be admired of any I ever knew. You 

may remember it was holiday time, a•Rd 

thefe little gentry befog come from fchool 

met firil: at the Countefs of 'f<7,viiigbt' s to 

clivert themfelves; where they were fa di­

vided in their tafte for amufemeots. that 

warm debates enfued.. One propofed 'Thread­

ing the Needle, another Hot-Cockles, a third 

~hutt/e,cock, a fourth Blind-Man's-Buff, and 

A 3 at 



2 INTRODUCTION. 
at lafl Cards were mentioned. Mafrer T'ele_f 
cope, a young gentleman of difringuifued 
abilities, fat filent, and heard all with com­
placency and good temper till this diverfion 
w·as propofed; but then he fiarted from his 
feat, and begged they would think of fame 
more innocent amufement. Playing at cards 
for money, fays he, is fo nearly allied to 
covetoufnefs 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 mifiake 
themfelves, and abandon common fenfe, as 
to lead a young urchin juit breeched, or a 
little doddle-my-Lc,cfy in hanging fleev t s, up 
to a gaming table, to play and bet for fhil­
lings, crowns, and perhaps guineas, among 
a circle of fharpers. Parents, continued he, 
might almofr as well teach their chil.dren to 
thi c: ve as to game ; for they are kindred em­
ployments, and generally terminate in th: 
ruin of both fortune and character. Lady 
'.Twilight, who is no friend to the modern 
modes of education, fmiled at this young 
gentleman's remark, and defired him to 
point out fame diverfion himfelf. 'Tis im­
poffible for me, Madam, fays he, to find out 
an arnufement fuitable to the tafre of the 
company, unlefs I was. perfectly acqu ainted 

with 



INTRODUCTION. 3 

with their difpofitiQns; but were I to ch1.;1fe, 
I fhould prefer thofe which not only divert 
the mind, but improve the underfranding-: 
and fuch Hre many of the diverfions ~t the 

fchool where I am placed. Vic often play at 

/ham Orations, comical Difputes, meafurz'ng 

of Lar.d and,Houfes, ·taking the Heights and 
Dijlances of NfountaiJLs alld Steeples, folving 
Problem; and P arado);es, on Globes and 
Maps, and fometim es at Natural Phiiojophy, 
which I think is very entert~ining, and at 
the fame time extremely ufeful; for whether 
om knowledge is acquired by thefe amufe­
men• s, and reading little books, or by 
ferious and elab0rate ftudy, what is obtained 
will be equJl!y 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 ideas, it will be the more permanent 
and latting, and the eafier called up by the 
memory to our affif1ance. 

The Countefs was very defirous of know­
ing what fort of diverfion could be made of 

Natural Philofoph y : and finding her young 
vifitors in the fame difpofition, fhe conduB:ed 
them to the Marquis of Setflai-'s, that they 
might have the ufe of proper infiruments. 
As my Lord Marquis was engaged in 

company> 



4 INTRODUCTION. 
company,, Lady 'I'wilight, though nearly 
.related to his Lordfuip, would not difrurb 
him,, but led' them through the faloon into 
a private parlour, wht:re our little Philofo• 
pher, at· the reqµeft of her Ladyfhip, im­
rned_iately opened the Lecture, without 
making idle excufes, or waiting f(\r further 
folicit.ation°, which he knew w.ould be ill 
manners . 

LECTU RE 
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LECTURE I. 

Of MATTER and Mo T IO N. 

B Y Matter, my dear friends, cive mean the 

.fub/iance of all things, or that of which 

all bodies are compofcd, in whatever form 

or manner they may prefcnt themfclves to 

our fenfes: for this top, 'Tom W ilfon's ivory 

ball, the hill befoce us, that orange on the 

table, and all things you fee, are made of 

matter difterently formed. 

As to Motion, I may fave myfelf and you 

the trouble of explaining that; for every 

boy who can whip his top knows what motion 

is as well as his mailer. 

iv.latter, or Body, is indijfnvnt to moti01t 

or refl. As for example, now I whip my 

top, and it runs round, or is in motion ; 

but when 1 no longer whip it, the top falls 

down, as you fee, and is at refi. 

When a body is in motion, . a,5. much force 

is required to make it rejl, as ,was required 

while it r-v.1as at refl, to put it in motion, 

Thus fuppofe a boy {hikes a trap-ball with 

one hand, and another frands clofe by to 

catch it with one of his hands, it will require 

as much firength or force to fiop that ball, 
or 



6 Of 1\1:ATTER and MoTioN". 
or put it in a fiate of refr, as the other gave 
to put it in motion; allowing for the difrance 
the two boys fiand apart. 

No body or part of matter can give i tfelf 
either motion or nfl: and therefore a bod¥" 
at reft will remain fo for ever, unlefs it be 
put in motion by fame external cau[e; and 
a body in motion will move for ever, unlefs 
fome external caufe fraps it. 

This feemed fo ahfurd to Mafi:er lYz'lfon, 
that he burft into a loud laugh. What, 
fays he, £hall any body tell me that my 
hoop or my top will run for ever, when I 
know by daily experience that they drop, 
of themfelves, without being touched by 
any body ? At which our little Philofopher 
was angry, and having commanded filence : 
Don't expofe your ignorance, 'l'om Wi!fon, 
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 againfl: the ground they run upon, 
and the refiilance they meet with from the 
air ic1 their courfe, which is very confiderable 
though it has efcaped your noticG. SGme-

what 



Of MATTER and l\1oTION 7 
what too might be faid on the gravity and 
attractima 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 Lecture. 

A body in motion ez,vill al<Lvay; move on in. 
ajlraight line, unlefi it be htrned out of it 
/;y fame external caufe. Thus we fee that a 
marble ihot upon the ice, if the furface be 
very fmooth, will continue its motion in a 
ftraight line, till it is put to refr by the friaion 
of the ice and air, and the force 0f attraclion 
-and gravitation. 

'The fwiftnefs of motion is meafurcd by 
dijlance of place, and the length of time in 
wbid it is peiformed. Thus if a cricket-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 ai 
fwift as the other. 

But the quantity of motion is meafurrd !J_, 
the fwiftnefl of motion as aborv-e defc1·ibed, 
and the quantity of matter morued, conjidereJ 
together. For infrance, if the cricket-ball be 
equal in bu 'k and weight to the fives-ball{, 
and move ~s f wift, then it ,h ,1th an equa 
quantity of motion, J3ut if the 1ic ,ct ,baU 

be 
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be twice as big and heavy as the fives-ball, 
and yet move equally fwifr, it hath double 

the quantity of motion, and fo in proportion. 
All bodies have a natural tendency, attrac­

tiM, or gra-vitation tO'"JJards each other. Here 

Tom Wi!fon, again laughing, told the com­

pany that Philofophy was made up of nothing 
but hard words. That is becaufe you ~ave not 
fenfe enough to enquire into, and retain the 

fignification of words, fays our P hilofopher. 
All words, continued he, are difficult till they 

:are explained; and when that is done, we !hall 
find that gravity or gravitatiqn will be as eafily 
underftood as praife or commendation, and 

attraction as eaG ly as correction, which you 
-deferve, Tom l'Vi!fon, for your impertinence. 

Gravity, my dear friends, is that univerfal 
difaofition of matter '°uvhich inclines or carries 

the lejfer part to--.J.Jards the centre of the greater 

-part; which is called weight or gravita­

tion in the lejfer body,, but attr::i tlion in the 
greater, hecaufe it dra r,,,vs, as it -were, the 
lejfer body to· it. ·· Thus all bodies on or near 

the earth's furface h(lve a tendency, or feem­
ing inclination, to defcend to,i 3.rds its mid-

~dle part or centre; .and but for this princi­

ple in nature, the earth ( confidering its 
form and fauation in the uni verfe) could 

not fubfiO: as it is, for we all fuppofe tl1e 
eart~ 
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.earth to be nearly round, (nay, we are fure 
it is fo, for my Lord Anfan, and many other 
gentlemen, you know, have failed round it) 
_and as it is fufpended in fuch a mighty void 
_or fpace, and always in motion, what fuould 
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 eftablifhed to 
keep the univerfe in order. To illufirate 
and explain what I have faid, let us fup­
pofe the following figure to be the earth 
·and feas. Let Tom Wilfon fiand at this 
~point .of the globe or earth where we are, 

• 
B and 
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and Hal '!b fl mp./on at the oppofite part of the 
the earth, with his feet (as they mufr be) 
towards us: if 'Iom drop an orange out of 
his h~nd, it will fall down towards Hal: 
.ind if Hnl drop an orange, it will fall 
feemingJy upwards (if I may fo exprefs 
myfe1f) 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 themfelves the power-of 
attraction. 

This occafioned a general laugh ; and 
'.Tom Wilfon fiarting up, afi~ed how Mafier 
'thompfon was to fiand with his feet up• 
wards, as here reprefcnte<il, without hav­
ing any thing to fopport his head ? Have 
patience, fays the little Philofopher, and I 
will tell you : but pray beh:we with good 
manners, Mailer 'J!Vilfon,. and don't laugh 
at every th;ng you cannot comprehend. 
This difficulty is folved, and all the feem• 
ing confufion which you apprehend of b~ 
dies flying off from each other is removed~ }.)y rncaoi of this attraction and gravita• 

tion 
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t:io11. Afk. any of the failors who have been 
round Mle world, 2nd they will tel l you that 
the people on the part of the globe over­
againfi us do not walk upon their heads, 
though the earth is round ; and though 
their heels are oppofi.te oura, they arc in no 
more danger of falling into the mighty fpace 
beneath them, than we arc of falling ( or 
rather rifing I muft call it here) up to the 
moon or the frars. 

But befides this general law of attraction . 
• md gravitation, which effects all bodies 
cciually and uuiverfally, there are particu­
lar bodies that attract and repel each other, 
as may be feen by the Nlagnet or Loarijlone,_ 
which has not only the property of direct­
ing the needle of the mariner1s compafs, 
when touched with it, to the north; but 
alfo of attr:icting or bringing iron to it 
with one end, and repelli-ng or forcing it 
away with the other ead: and Sam Jones's 
knife, which. was whet on a loadfione fome 
years ago, frill retains the pow~r you fee of 
:picking up needles and fmall pieces of 
iron. 

Glafi, Scaling Wax, Amber, and Precious 
Storm, when chaifed or tubbed till they are 
warm, will likewife both_' attract and repel 
feathers, hair~, ... firaw, &c. which is fufij. 

B 2 cient 
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cient to prove that each of thefe bodies has 
a fphere of attra&n affigned it, beyond 
which it will repel the fame body it would 
otherwife attract. 

When bodies are fo attracted by each 
other as to be united or brought into clofe 
contact, they then adhere or cohere toge­
ther, fo as not to be eafily feparated, and· 
this is called in Philofophy the Power of 
Cobejion, and is undoubtedly that principle 
w hieh 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 qtiantity of the fur­
face of bodies that come into contact: or 
touch each other ; for thofe bodies that are 
of a f pherical form will not adhere fo firongly 
as thofe that are flat or fquare, becaufe they 
can only touch each other at a certain poiat; 
and this is the reafon why the particles of 
water and quickfilver, which are globular 
ov round, are fo eafily feparated with a 
t-ouch, while thofe of metals and fame other 
bodies are not to be parted but with great 
force. To give us a familiar inftance of 
this cohefion of matter, our Philofopher 
took two leaden balls, and filing a part off 
each, fa that the two flat parts might c~me 

into 
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into clofe contact, he gently, preffed them 
together, and they united fa firmly, that it 
required confiderable force to get them a­
funder. 

One thing I mttft tell you of magnt::tif m, 
which fe'ems pretty extraordinary. Mafter 
Br"rwn took his uncle's fword, and fop­
ported it with the point downwards, by 
refiing the iliell of the hilt on the top of his 
two forefingers ; and M afrer Smith was placed 
with his father's amber-headed cane at about 
three or four feef difrance, where he kept 
rubbing the amber head round on his waifr­
coat. After forne little time the f word began 
to move, though at that difl:ance; and fame 
time after that it turned quite round ; but 
was foon turned back again by Mailer Smi.th"s 
rubbing the amber head backwards, or in, a 
contrary direction. 

But w bat feems mofl: worthy of our ad­
dlliration is the EleB:rical Fire, which fo 
plentifully aqounds in the univerfe, and 
which is excited or made vifible, by the 
friction or rubbin n; of a glafs globe. This 
fire, by a very fimple machine, may be con­
veyed into the huma11 body, every part of 
which it pervades in an in(lant, · and i's 
faid to be yery ferviceable in the cure of 
fome diforders It may be drawn from the 

B 3 lad~a 
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ladies eyes, yet leaves them no lefs briliant 
than they were before. ]t may be drawn 
from thunder cl0uds, ~md is probably the 
fame fpecies of fire with the lightning; for 
Profdfur Richmann of rlamburgb, who fh'.ed 
a machine to bring it down from the clouds 
in brge quantities, was killed by the £hoke 
it g :we him. 

The Jame force applied to two different ho .. 
dies cz.viil alsva_ys produce the Jame quantity of 
motion in each of them . To prove this, we 
p 1Jt Maf1-er Jones in to a boat, which (in­
cludi:ig his own weight) weighed ten hun­
dred, on the Thamrs by the Mill-Bank; pnd 
on the Lambeth fide, jufl oppofite, we placed 
anothc.r b:;at- (of one bundred weight) wirh 
a ftring tied to it. This firing Mafier Jones 
pulled in the other boat; and we obferved 
that as the boats approached each other, 
the fmall boat moved ten feet for every 
foot the other moved: which proves what 
we have before obferved as to the quantity 
of motion. 

Attraflion is the Jfronger, the nearer the 
attra!ting /;odies are to each other; and in 
dijf,rent djia11ces of the Jame bodies it Je. 
creafes as the Jqt1ares of the dijlance brtc-,,l·een 
the fentr-r:s ~f thofe bodies imnafi. For if 
two bodies at a given difiance attract each 

othq 
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other with a certain for ce, at half the diflance 
they will attract each other with four times 
that force. But this I fi1all further explain 
in my next courfe of Lecrures. 

'T-:.uo bodies at a d~ft4nce will put each 
other in motion, by the force of Attra[/:ion or 
Gravitation. This we know to be true by 
experience, though we cannot account for 
it ; and therefore it is to be recei vcd as a 
principle in N ;itural f-'hiiofophy. 

Here J\1a frer /tVilfon, again interrupting 
him, faid that could not be true: for if 
two bodies at any difl:ance could put one 
another in motion by their power of at­
traction, the earth ~md the moon would 
move towards each other in a il:raigth line, 
and unite; and then, fdys he, laughing, 
all Dr. fVilkins's machines for flying thither 
would be ufelefs. . 

But you fhould confider, fays the Phi• 
lofopher, if a body, that by the attraltion 
of another would move in a firaight line 
towards ir, receives a new motion any ways 
oblique to the firfr, it wJl no long-er move 
iJ:} a firaigh t line, according to rither of 
thefe dired ions, but in a curv e that will 
partake of both. And thi:; curve will 
differ according to the natu n.: and C]Uantity 
of the forces that concu rred to produce it: 

a~ 
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as for infrance, in many cafes it will be 
(uch a curve as ends where it begun, or re­
curs into itfelf; th-at is, makes up a circle, 
like this ball; or an ellipfis, or oval, like 
this egg, which fuaU. be further e:xplainecl. 
in our next courfe of Lectureso· • 

LECTURE 
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LE CT U RE JI. 

Of the UNIVERSE, and particularly of the 

SO LA R SYS T EM. 

T HE lail: Leclure was read at the Mar­

quis of Setjlar's, wh0 was fo well 

pleafed at thefe young gentlemen's mret­

ing thus to improve themfelves, that he 

ordered them to be eleg:unly treated with 

tarts, fweecmeats, fyllabubs, and fuch other 

dainties as his Lordihip thought were moil: 

proper for youth: and I mufl: obferve, that 

the Marchionefs did them the honour of 

her company, and was particularly pleafed 

with the converfation of Mafier 'Ie!eftope. 

As it was a moonlight night, her Ladyfhip, 

after fupper, led them to the top of a tower, 

where his Lordihip has an obfervatory, fur­

.niihed with all the infl:ruments neceffary for 

afironomical 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 extenfi.ve hori­

zon thus funded by the brow of night, and, 

at intervals brightened up by the borrowed 

..Iight of the moon dancing among- the 
clouds,, 
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. clouds., was .to me inexpreilibly pleafing. Nothin:g- was hea-rd ,but a gentle breeze whif_'pcring the top of the battlements ; the ,dying murrnu-rs of a difiant cafcade ; the malancholy hootings of the bird of night, ,who kept watch in an ivy tO'l,Ver near us ; the manfion dock, that recorded the time ; ~nd old Echo, who repeated the hours from the fide 0f a rock, where {he has fecluded hcrfelf ever fince the deluge. Night, the nurfe of Nature, hufhed all things elfe to filence.--But filence was foon broke by our Philofopher, who thus began his Lec­ture. 

Look round, my dear friends, fays he, you fee the earth feems to be bounded at an equal difrance from us every way, where it appears to meet the iky, that forms this beautifol arch or concave over our heads. Now that di.Rant round where we loofe fight of the earth, is called the horizon ; 1md when the fon, moon, and {hrs. emerge from beneath and come into om fight, \Ve fay they are rifen, oi" got above the horizo»": -For all this glorious ·. canopy bef pang led with lig-hts, rhar bedec!f'i clle fky and illu­fni1iate the earth, as t_l;)e Sun, the Fixetl Stars, the Comets and f .f:m.!ts, (to which laft our Earth and the 11:firo'nT-'belong) have a :l 
apparent 
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apparent motion, as ma-y be perceived by· 
the naked eye; though in fact none move 
bur the planets and comets,, as will be­
proved herea.fter • 

.But befides the fiars whieh we fee, there 
are others not difcernible, by the naked eye,. 
fame of which are fixed fia.rs,. and fame 
are bodies moving about the mofl: difiantl 
planets, which were invifible and unknown. 
to us before the difcovery of profpective· 
glaffes.-Pray hand me the reflecting teJe.,.. 
fcope,-Here it is. 

Andi 
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And the refracting telefcope, if you plcafe. 
,-0 h, here it is alfo. 

If you ufe the reflecting ttlefcope, you 
,lnu.fl: turn this fcrew on the fide of it till 
.you can fee the object you _ want to examine' 
in the mo.fl: perfect m·anner ; and if you 
,:ufe the refracting telefcope, you mufi move 
:backwards or forwards this f mall part, tili 
,you have adju.fl:ed it to your fight, Then 
_look at that part of the h_eavens where I 
J1ave pointed them, or indeed any other 
par1:_, and yo\;l wil_l perceive more fiars than 
you faw before with your eye alone. Thefe 
are fixed .fl:ars, and are called fixed, becaufe 
they always keep the fame di.fl:ance one 
from another, and the fame difiance from 
1he fun, which is fupp9fed to be alfo fixed: 
and were he placed at the immenfe dif­
tance they are at, would probably appear 
p.o bigger than one of them. Hence fome 
Philofophers have concluded, and I think 
not without reafo1.1, that every fixed fiar is 
•· · a fun 

I 
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a fun tbat has a fyfiem of planets revolving 
round it, like our folar fy:fl-em. And if fo, 
how imrnenfe!y great, how wonderfully 
glorious, is the fl:ructure of this univerfe, 
which contains many thoufand worlds, 
large as ours fufpend t d in xther, rolling 
like the earth round their feveral funs, and 
filled with animals, plants, and minerals, 
.tll perhaps different from ours, but all in­
tendtd to magnify the Almighty Architect ; 
who «~veighed the mountains in his golde~ 
fcafes, •who meajurrd the ocean in the hot/oc;,,v, 
of his hand, who dre•w out thf' heavens as ~ 
o,rtai11, cz.vho maketh the clouds his chario~, 

and q,valketh upon t9e ,wings ~f the •wind. ' 
The fervour and air of piety, with which 

he delivered this, filenced all his co~-~ 
panions, and gave _infini te fatisfaction to th~ 
Marchionefs. M afler /,Vilfan, who had be. 
fore been very impertinent, began now to 
confider himfelf as a fool in comparifod 
of our Philofopher; and as Mailer 'Ielej'cope 
had mentioned the folar fyfiem, he begged 
that he would explain it to him. 

That I will with pleafure, replied the 
Philofopher; but firil: let me obferve to 

you, that of thefc heavenly bodi es fom ~ 
are luminous, and lend us their own light, 

C a! 
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~s doth the Sun and Fixed Stars; while 
others are opaque, and have no light of their own to give us, but refletl: to us a part of the light they receive from the fon. This ia particularly the cafc with refpetl: to the planets and comets of our folar fyfrern, which -all give us a portion of the light they have received, and we in return reflect t0 .them a portion of ours; for I make no doubt, but thofe who inh:.:ibit the moon have as much of tae fun's light refletl:cd to them from the earth, as we have refletl:ed to us from the mocn.. 

The inhabitants of the rno0.n ! fays l\1afier Lovelace, with fome emotion, ·whither 
will Y('U lead me? \Vhat, are the .ftories that have been told of the Man in the Moon 
1then truer 

1 don't know what il:ories you have heard, 
-:-eplied the Philufopher ·; but it is no ex• travagant coAjetl:ure to foppofe, that the moon is inhabited a-s weH as the eanh ; though 1,vhat fort of inhabitants they are, we on the earth are unable to dikover. 
As to my part, I am lofi in this boundlefs abyfs . It appears to me th,1t the fon, 
which g_ives life to the world, is only a beam ot the glory of God ; and the air 

which 
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which fopports that life, is, as it were, the 
breath of his noftrils. 

Do thou, 0 God, fopport me while I 
gaze with afronifhment at rhy wonderful 
produclions; fince it is not idle impertiL1ent 
curiofity that leads me to this enquiry, but 
a fervent de fire to fe e on 1 y the fkirts of thy 
glory, that I may magnify thy power and 
thy mercy to mankind. 

Of the SoLAR SY STEM. 

Our Solar Syfrem contains the ru·n in the 
centre, and the planets and comets moving 
about it.-Pray look at rhe figure on the 
other fide, where I have drawn the fun, and 
the planets in their feveral •orbits. or circles, 
with their refpecl:ive difiances from the fun, · 
and from each other; together with the 
orbit of a comet. 

The planets, as I have already obferved, 
a re bodies that appear like fl:ars, but are not 
luminous; that is, they have no light in 
themfelves, though they give us light ; for 
they {hine by reflecting the light of the fun. 
Of thefe there are two kinds, the one called 
p rimary, and the other f ccondary planets. 

There a~e fix p1·imary planets~ apd thefe 
are M crrur.)' , V m us, tbe E arth1 J.l-fars, 7u~ 

p1tcr, 
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pitcr, and Saturn; all which move round the fun, as you may fee in the figure before you; whereas the fecondary planets move round other planets. T he JV.loon, you know, (which is one of thefecont!a,y planets) moves round the Earth; four Moons, or Satl'llites as they are frequently called, move round J'upitcr; and five round Saturn. And thus has the Almighty provided light for thofe regions that lie at fuch an immenfe diftance from the fun. 

The amazing diOance, which each planet is at from the fun, may be feen by the time which each takes in its periodicJl revolution. 
Jt/lcrcury 88 days. 

'll.Je Earth l about the 365 d. 5 h. 49 m. 

Y enus I revolves {225 days. 

M ars JS'llninthe 1 year 322 days. J'upiter [pace of Ir years 319 d-ays. Sa~urn 29 years I 38 days. 

Thefe move round about the Sun from wefi to eafi in the time above-mentioned. They are always to be fo und among the flars of thofe confrellations that compofe thCi! twelve fi6·r;is of the Zodiac; and in their progref~ do not defcri~e a perfecr circle, but an orbit a little inclining to an oval : 
the 
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the reafon where0f I !hall g ive you in a 
future Lecture. 

' The comets move ab::iut the fun in a 
long fiender oval of an amazing extent; one 
of the focus's being near the centre of the 
fun, and the fuortefr of the other far beyond 
the fphere of Saturn; fo that the periodical 
revolutions of any are not performed in lefa 
than 70 or So years. See the P l,.i.te. 

But let us quit thefe boJies, of which '\.Ve 

know fo little, and fpeak of our old com­
panion the moon, with whom we ought to 

be better i'cquainted ; fince fue not only 
lights us home in the night, but lends her 
aid to get our fhips out of the docl<.s, and 
to bring in and carry out our merchandize ; 
for without the affi-fhmce of Lady Luna 
you would h3ve no tides : but more of thi s 
hereafter.-A little more now, if you ple:-ifo, 
fays Cfom Wilfon. What"" then, does the 
moon pour down water t o occafion the ~ides ? 
I am at a lofs to underfiand you. No_, ri • 
plied our Philofopher, the moo1;1 Qocs . J;J.Ot 

pour down water to occafion th~ tid_es i. that 
were impoffible : but !be, by ~-t~ractil)g the 
waters 'of the fi;a, raife~ rh_en::i l:iigher, and 
that is the reafon _why the tides . ar~ a_lways 
gov,l!fnesi- by the moan, 

Cl The 
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The moon moves round the earth in the 
forne rr:anner as the earth does round the 
fun, and performs her fynodical motion, as 
it is called, in 29 days, I 2 hours, and 44 
minutes, though the periodical is z7 days, 
7 hours, and 43 minutes. By this motion 
cf the moon are occafioned thy eclipfes of 
the fun and moonQ and the diflerent appear­
ance::, afpecrs, or phafes fhe at difterent 
times puts on: for when the earth is fo 
1ituated between the fun and the moon, 
tllat we fee all her enlightened parts, it is 
full Moon; when the moon is fo fi.tuated 

·between the fun and the earth, that her en­
lightened parts are hid or turned from us, 
it is ncc-..v .:Jfoon : and when her fit uation is 
fuch, . that only a pr rtion of her enlightened 
pJrt i~ bid from us, we fee a borlled 111.oon, 
:1 ha{f ilfoon, or a gibbous Moo11, according 
to the gu31ntiry of the enllghiened part we 
can perceive. 

The total or longefl: Eclip/e of the Moon 
~appens when the earth is directly betwel n 
the fun and the 1110011, and prevents the 
light of the fun from falling upon and be­
ing rcflelkd by the moon ; as I'll {hew 
you. \Ve will fup ;- ofe this orapge to be 
:11e· fun, this cricket-ball the earth, and this 
op i!ic moon ? now if you place them in 

~ 
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a firaight 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 en(ue a total eclipfe. But move the 
top, which repreicnts the moon, a little r n 
eir lJer fide, and with your eye placed as 
before, you will perceive a pare of the 
orange, which will be now in fuch a 
pofition, that a frraight line m~y be drawn 
from a part of the orange or fun, to a pare 
of the top or moon, without touching rbe 
ball that reprefents the earth ; and in this 
pofiti@n the moon would be partly illumi• 
natcd, and the ecli pf e be only par ti at. 

An Eclipft o.f the Sun is occafioned by the 
moon's being betwixt the fun and the earth, 
and preventing the light of the fun from 
c , ming to that pe.rt of the earth which we 

, jnhabir.-lf the moon hides fr::im us the 
whole body of the fun, it is a total eclrpfo; 
but if the whole be not hid, it is a parti,il 
one. An Eclipfe of the Sun never happens 
but at a ne-w lVloon ; nor one of the Moon 

I but when ihe is at the full. 
The Moon, as to matter and form, ap­

pears p.·;t much unlike our earth, as you 
may 
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may perceive h>y this Map. The bright 
parts are foppofed- to be the high illuminated 
tracts of land, as mountains, iflands, &c, 
and the dark parts, it is imagined, are the 

Jeas, lakes, and rvales, which refl.ec.t but little 
light. But of this there is no certai ,ty. 

The Earth, by its revolution.about the 
iun in 36 5 days, 5 hours, and 49 minutes, 
meafures out that f pace of time which we 
call a rear; nnd the line defcribed by the 
earth in this an nual revolution about the 
fun is called the Ecliptic. To give you a 
perfelt idea of this and other circles ne­
ceffary to be known, I have on the oppofite 
fide prefcnted you with the figure of a 
fiJhere. 

The annual motion of the earth round 
the fun is from weil to eafr, or to fpeak more 
philofophically, it is according· to the order 
of the figns of the Zodiac; which we ihall 
hereafter expl~n. 

But befides this annual motion or revolu. 
tion about the fun in the line of the Ecliptz'c, 
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 ihall be done, 

:Madam, . 
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MacH1m, in a minute, fays the li1tle Phil ,fo. 
pher, and I can never have a better op• 
portunity ; for I fee the Du~e of Galq_xy 
is coming to make yollr Ladyfhip a vilir. 
His coach is jufi: entering the iron gaies', 
and will prefently wheel round the circle, 
or rather oval, before the p::irtico. Pray, 
Madam, fix your eyes on one of the wheels, 
which you may do as it i~ moon-light, 
and you will perceive it turn round upon 
its own axis, at the fame ti me that it runs 
round the circle before the houfe. Th;s 
double motion of the wheel very fitly re• 
p refents the two motions . of the e,mh, which 
have heretofore been cxplaintd by the morion 
of a -bowl on a bowling-green; but 1 be. 
lieve your Lady!hip will think the infl:ance 
or example before us is better. It is hard 
to re_afon from fimilitudes, beca.ufe they 
generally faJ in fome part: all 1he members 
of a fimile ftldom correfpond wi th the fub­
jett it is intended to illuflrate; and, if I 
mifiake not, that is the cafe with the bowl 
upon the green ; whic.h, thou gh ic aptly 
reprefc::nts the earth's mof on on its own 
axh, is far from reprcfenting i ts revolution 
about the fun, becaufc the bias in the bowl 
will never induce it to form either a circle 
or ao ov.il; for the figure it defcribcs i~ 

cat her 
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rather a parabola, or that fort of figure 
which a long fifh:ng-rod forms, when it is 
bent by drawing a fifh out of the water. 

Your Ladyihip knows perfectly that the 
-c:irth turning 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 
ladies, who may be ignorant of this branch of Philofophy. -

Th::i t the turning of the earth on its own. 
2xis m, kes the difference of day and nigl,t 
is moft certain; for in thof~ parts of the 
ear:h which are turned towards the fun it 
will be dav, and of confrquence it mufi be 
night in thofe which are turned from it • 

.3ut the length of da _ _ys and nights, and 
tht: variations of the fi afom, are cccafioned 
by the annual revolut ion of the earth about 
1he fun in the Ecliptic; for as the eanh in 
th is courfe keeps its axis equc1lly inclined 
every where to the plane of the Ecliptic 
and pnalJel to itft:!f, and as the plaoe of 
the Ecliptic inclines 23 degrees and a half 
t cw:irr s the Equator, the earth in th·c; 
d trelt ion h as fometirnes one of its poles 
rie-ard1 the fun, and fometirnes t~ other. 
Hence heat and colJ, fummer and winter, 

an4 
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and length of days and nights. Y ct not• withi1anding thefe effecl:s of the fun, which gives us light andJ1ear, h;s difiance from us is fo great, that a cannon-ball would be twenty• five years coming from thence to the earth., even if it flew with the fa me velocity as it does when it is firft di.f charged from the mouth of a cannon. 

Here they were all amazed, and La:ly Caroline faid this doctrine could not be· true; for if the fun were at that immenfe dif\:ance, his light could not reach us e'1ery morning, in the manner it does.-I beg your pardon, Madam, replied the Ph:lofo­pher; your Ladyfuip's miitake arifes from your not knowing, or at leaf! not confider• ing, the amazing velocity of light which · flies after the rate of 200,000 miles in a j"econd of time; fo that norwithftanding a cannon-ball would be 2 5 years in coming from the fun, the light finds its way to us in about ejght minutes. • Bllt if you are lo furprized at the fun's difrance. Madam, what think you of that of the fixed fbrs, which are fo far remote from us, that ~. cannon-ball, flying wiih the fame velocity as when firfl: difcharged, would be 700,000 years in co1.iing to the eanh r Yet many 
cf 
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of lh efc fiars are fen:i, and even without tqe 
ufe of telefcbpts. 

There are other things obfervable in our 
Sdar Syfrem, which if attended to will 
excite our admir;ition : fuch as the dark 
fpots which are fern on the Srtn's furfac~,. 
and which often change their place, numher ».. 
and magnitude. S uch alfo is the amazing. • 
~i og which encompa!fes the body of tht: 
pla nu Satt(rti at the dillance ot 2 I ,ooo 
milt s; and fuch are the belts that gird 
th t: qody of J (,Jp iter: concerning all whic.h 
there are var.0 1.., s conjectures; but con­
fr t,:j un s in Philotophy are rare ly to be 
adnihrtd . 

~~~~@*~~~~~~~ ~ ~@ 

L E C T U R E III. 

Qf tbe A I R, A T M o s P H E R E ,_ and 

METE O R s. ~w H AT was fa id by the M arch ion efs 
-,, and Lady Caroline in fav our of 

Tu!J tic r relrfcope excited the Du ke of Ga­
lqxy' s curipfir y to fee him , and the ne xt 
n,, rning ~e came into th e Oh fcrvatory j uft 
a;; 1he Lt..ltv1e bt'gan. T he preft: oce of fo . . . .... 

grea~ 
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great a perfo,nage as the Duke put our 
young gentlemen into fome confufion, ~nd 
feveral of them offered to go away; which 
,the Duke obfcrving, frepped into the next 
room, and Mafrer 'F'ele/,:ope took this op• 
portunity to correct their folly. 

Gentleme,,n, fays he, I am amazed at 
your tneannefs and ill -manners. What, be­
·caufe the Duke does you the honour of a 
vifit, will you run away from him ? There 
--is nothing betrays a mean fpirit and low 
edqcation fo much as this ridicubus awe 
and dread which fome people i11ew in the 
company of their fuperi@rs ; and befides 
it is troublefome; for the uneafinefs one 
perfon is in communicates itfelf to the reft 
of the company, an~ abridges them of a 
portion of the-ir pleafure. The eafier you 
appe~r in the company of the great, the 
more pol'i.te you will be efteemed. None 
buc a clown hangs down his head, and 
hides his face ; for a gentleman alwc1ys 
looks in the face of his foperior when he 
talks to him, and behaves with 0pennefs 
and freedom. As to my part, I venerate 
his Grace ; but then it is for his great 
worthineis of character, which has engaged 
my affection, - and inclines me to wifh for 
hi? company, not to avoid it. Civilit1, we 

P OCJ,,Ve 



34 Of the Ant,- ATMOSPHE:..t.E, &e~ 
DWe to e'1,Jery one, and Rej)eEl is due to the 
Great: it is claimed, and it is given, in 
eonfequcnce of their fuperior birth and 
fortune; but that is all;- for eur affeclion 
is only to be obtained by worthinefs of 
£haracter. Birth and fortune are merely 
accidental, and may happen to be the por• 
tio!r1- 0f a man witltout merit; b ut the man: 
~f genius and virtue is ennobled as it were . 
oy himfelf,. and is honoured not fo much 
for his grandfather's greatnefs as his own. 
'This reproof bad its proper effect; for they 
·au fat down, and his Grace being returned1 
with Lady Car0line, our Philofopher began 
his Lecture on the nature and · properties 
of the Air, Atmofpbere, and Meteors conG 
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 
!he materials of which it is cornpofed, and 
of the Atmofphere, and the Meteors that 
furround and attend it.-

In order to explain thefe effectually, fays 
the Duke, you ihould, l think., Sir, begin 
with an account of the firfi principles or 
four Elements, which are Fire, Air, Earth, 
'and Water, and then f.hew how the): effect 
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 affume 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
~ble to execute irs office ; nor without air 
could the water, though exhaled by the 
fun into clouds, be diftributed over the 
earth for the nouriihment of plants and 
animals. l\J or is the earth i.nactive, but 
lends her aid to the other elements. She 
filters, or ftrains and purifies, the falt• 
water which runs from the fea, and makes 
it fre{h and fit for the ufe of animals an4 
plants ; and, by reflecting the fun 's beams. 
occafions that warmth which nourifhes all_ 
things on her furface ; but which would be 
very inconfiderable and fcarcely felr, if a 
man was placed on the higheft mountain, 
above the common level of the earth, and 
in f uch a fituation ap to be d~prived of her 
reflection. 

All this, my Lord Duke, I have con­
fic.lered, replied the Philofopher, and had 
:houghts of carrying it farther, and fhew~ 
mg how thofe elements pervade and ar.e 
become indeed confriturnt parts o f the fame 
pody ; for Fire, Air, Earth, and Water, 

D z are 
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are. to be drawn even from a dry il:ick of 
wood. That two il:icks n1obcd violently 
together will produce fire is very well 
known; for coach er waggori wheels fre­
quently take fire wli.en not properly douted 
with iron, and fupplied with greafe : And 
if pieces of wood, feemingly ciry, be put 
into a glafs retort over a furnace, you'll 
obtain both air and wateY, :and then if 
you burn the wood to afhes, and wa{h out 
the falts with water, as the good women do 
when they make lye, the remaini11g part 
will be pure ea ith: And thus we can at 
any time draw the four elements out of a 
flick of wood. But as thefe fpeculatio1~s 
are above the comprehenfion of fome of the 
young gcntle1n<rn whom I have the honour 
to infrrucl:, I {hall defer the confideration of 
fuch minute and abfrrufe matters till an­
other opportunity. . Scienc~ is to be taught 
·as we teach children the ufe of their l~gs; 
they are at firfr ihewn how to fiand al.one, 
after this they are taught t"o ·walk with 
fafety, and then faffered to run as fail: as 
they pleafe : And I beg your Grace wiU 
permit me to purfue this method in the 
courfe of my Leetures. 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 ; it 
is fluid, and runs in a current like water, 
( as y0u may perceive by opening the win• 
dow) but it cannot, like water, be con• 
gealed into ice; and the Atmof phere is thaf 
great body or fhell of air which furrounds 
the earth, and which reaches many miles 
above its fu.rface, as is known by confidering 
the elafticity or fpringinefs of the air and 
rt:s 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 
9,1Ji,kfilver, 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 :, 
And when with this you . confider the 
elail:idty of the air, which, when the 
preffure of the _incumbent Atmofphere is 
taken off,. will dilate itfelf fo as to fill 
more than I 50 times the fpace it occupied 
before, you will perceive that the height 
of the Atmofphere mu!l: be very great. 

D 3 For 
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For as the air is a fpringy body, that part 
next the earth muft be more denie than 
the upper part, as being preifed down by 
the air above it. Look at that hay-frack 
yonder, which the groom is cutting, ~nd 
rou'll perceive that the hay at the bottom 
13 much clofer and harder to cut than that 
;t the top, becaufe it has been pre!Ied into. 
lcfs f pace than it otherwife would have oc• 
cupied, by the other hay above it; and 
had not the whole !tack been trodden and 
preifed down by the man who made it, 
the differen!:e would ~ave been frill more 
confiderable. 

The air, how·ever, even near the earth, 
is not always in the fame !rate. It is fame• 
times rarified, and bei;omes lighter than at 
other times, as appears by the 9uickfilver's, 
falling in the Barometer, and the rain's de­
fcending on the earth; for it is the denfe 
ftate or weight of the air, which raifes the 
quickfilver in th~ Barometer, and the wa­
ter in the pump, and prevents the cloud~ 
from falling down in rain. 

The ela(\:jc principle in the air, which 
renders it fo capable of being rarified and 
c ndenfed, has been productive of the mofi: 
WQnderful effects, }lut before you procecq 

farther 1 
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farther, fays Lady Canline, pray d'0_ 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, wichout the ufe ot 
proper inftrumen ts. Almoft any thing will 
do, an't pleafe your Grace, fays the Philo­
fopher.-Litt1e Mafter's Pop -Gun that lies 
in the window is fufficient for my purpofe.­
Po me the honour to frep 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 wrll 
~ake another pellet, and put it into the 
other end. Now with the · gun frick drive 
it forward. There you have forced th<:; 
pellet fome part of the way with eafe, but 
it will be n)ore . difficult -to get it farther, 
beca1.lfe the air, being compref.fed and made 
more denfr: or cor-npalt~ will make more 
reGfrance; and when you have preffed it 
fo clofe that its force overpowers the re• 
:fifrance which the pellet makes •at the other 
end, that pellet will fly off wirh a bounce, 
ind be thrown by the fpring of the air to 
a confiderable diftance.-There fee with 
what force it is thrown~ 
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This you bave taken little noti<::e of, be• 

caufe it is a fchool-boy's altion, and is feen 
every day ; for, indeed, we feldom trouble 
ourfelves to reafon 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 wirh fuch prodigious velocity; no, 
that force is occafiqned by the fire's fud­
denly rarifying the air which was contained 
in the chamoer or breech of the cannon, 
and th~n generated by the powder itfelf, 
As a proof of this, place the fame ball in 
the fame quantity of powder in an open 
veifel, and when fired you will fcarce fee it 
move.. Bur there have been guns lately 
invented, called wind-guns, which abun• 
dandy prove what I have advanced ; for 
they are charged' only with concentrated or 
con<lenfed air and with ball 1 yet are fo 
contrived, that fix or [even balls may be 
let off, one after the other, each of which 
would kill a buck or a doe at a very con• 
fiderable difrancc. 

You feem all amazed, and I don"t vvonder 
at it, fince you have never yet confidered 
the extraordinary properties of this clement ; 
anJ it mufl feem ftrange to you that 

the 
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the air, ·which is fo neceffary for life 
that without it we cannot breathe, ihould 
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 earthgu c:kes; and that the noble 
city of Lijbon was lately defrroyed by a 
fuJden rarifaBion of the air contained in 
fome of the caverns of the earth, and perhaps 
under the fea. 'Tom Wi!fon gave a leer of 
impertinence, but was afhamed to ihew his 
folly before fuch good compacy. All the 
rdl: fia1;ed at each other without fpeaking 
a wo!'d, except Lady Caroline, who pro• 
tcfl-ed fhe could not believe what he had 
faid about earthquakes; for, fays :fhe, I 1'e• 
member to have read in the News papers, 
that the flames burfl: out of the ground. 
That might be, my Lady, fays the little 
Philofopher, for there could be no fuch 
fodden rarifaB:ion of the air without fire . 
Fire, therefore, did contribute towards the 
earthquake, and fire might burn down a 
mountain compofrd of combuftibles; but 
fire could never blow one 11p. No, my 
Lady, that effetl is the fole property of the 
air, This difpute would, in all probability, 
have take11 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 
f mall particles as not to be difringui.lhed or 
feen feparately with a micro(cope, and not­
withfranding its readinefs to rife or be evaQ 
porated with heat, and t_o be feparated with • 
a touch, cannot, when confined, be at all 
~oncentrated or brought into a lefs compafs. 
This experiment: - w-as once tried, by filling 
2 golden globe full of water, then clofing it 
tip, and placing it in a fcrew prefs, which 
was pulled down with great force. In this 
fituation it remained till the water fweated 
throucrh the pores of the gold, and till that 
bapp:ned it would never give way. 

Air is the medium which diffufes light 
to the world ~ for if there was no Atmo­
fphere to refr~ct the fun's rays round the 
globe, it would be almofr as dark in the 
day time as in the night, and the Sun, 
iWoon, and Stars, would only be vifible. It is alfo the medium of foun~, which are 
conveyed by the tremulous motion of the 
a.ir when agitated by any noifc. Let me 
t~row this peach ftone into the m~at, and 

yo 
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you will perceive circles of fmall waves 
diffufe themfelves by degrees to a great 
difrance round it. Now as the air is fluid 
as well as the water, we may conclude that 
found is conveyed fomewhat in this manner, 
t hough as that is nearly a thoufaFld times 
lighter than water, founds are propagated 
at an amazing rate, fome fay after the ra te 
ef 1142 feet in a fecond ohime; but how­
ever that be, we may refl affured, that found 
.is conveyed in this manner. Only throw 
up the fail1, and halleo, and the echo, 
which I fpoke of in the beg.inning of the 
fecond Lecture1 will return you the found ; 
that is, the waves or pulfes of air, whjch 
are put in motion by d ie noife you make7 
will il:rike againfr the rocks,. and return 
to you again; for echo is nothing but the 
re:verlm·ation of found ~ And that there 
can be no found eonveyed without air is 
proved by experirneu.t ; for a bell, il:ruck 
in an exhaufred receiver in an air pump,. 
cannot be heard, that is, it has little or no 
found. 

Without air there would be no mer­
chandize,. for yom ihips could not fail to 
foreign climates ; and without air the birds 
~ou,ld not fly, fince they would have ?o• 

thing 
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thing to fupport them, and their wings 
~ou ld be ufelefs ; for we kno\f, that a 
feather falls with as much velocity as a 
g1:1inea in an exhauiled rec_eiver. But a:­
bove all, air is che principl~ which pre­
ferves hfe, both in plants a nd animals ; 
there is no breathing wi thout air, and you 
knuw, when our breath is Hopt, we die. 
Th i~ is one of thofe tru r hs th at are called 
fel~ evident; becaufe i t is univerfally kr;own, 
ard needs no confirmation; bur, if de• 
m on ·ra ion be thought neceffary, you may 
have it in a minute, by putting fame living 
creat11re into the air pump; but it is cruel 
to ton~ire a poor animal : So faid Lady 
Caroline, and violently oppofed this cx­
periinent's being tried ; but as all the reft 
were for it, the Duke was wi~ling to gratify 
their ,:uriofity, and therefore told oLir 
Philqfopher, · that he might try the ex­
periment with a rat, which they had caught 
i!l a trap, and if he furvivc.d 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 
partly exhaufied, he appeared in gre~t 
agony, and convulfed ; and more air be­
ing pumped out, he fell on his fide for 

dead; 
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dead ; bq_t fre{h air being immediately 
admitted, it rufhed into his lungs, which 
put them in motion again, and he re­
covered. The manner of the animal's 
~ecovery puts me in mind, fays the Phi­
lofopher, of an accident which I once 
favy, and which I would have you all 
remember, for it may be of fervice to 
mankind. 

Some time ago I vrns bathing, with 
feveral of my fchool fellows, in a river by 
the road fide. ]_\,fafrer Curtis, who was an 
obi1inate filly boy, woulq dafiard the reft, 
as he called it; that is, he would foolifhly 
exceed them in running into ~angers and 
difficulties, and with this view, though 
he could fwim no more than a fione, 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 mu(t 
jmagine, in the utmoft difirefs, and un­
able to afii.(1 him, for none of us could 
fwim. At this infl:ant came by fome 
Gentlemen on horfeback, who immediately 
clifmounted, and got him out, but not 
till after he had funk the third time. 
fie was brought to the ihorc without 

E - figns 
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figns of life, and blooded without any' 
effect; when one of the Gentlemen, who. 
I have fince heard, was a great Philofo­
pher, advifed them to blow forfltl air down 
his throat; this was done, and the elafiicity 
of the air put his lungs in motion, as I 
imagine, for a pulfation immediately en• 
foed, he recovered almofr as foon as this 
ani_mal. Now, from what I heard that 
Gentleman fay, and from the infl:ance 
before us, there is reafon to believe, that 
the lives of many might be faved, who 
are fuppofed drowned, if this method was 
put in practice of conveying air to the 

_ lungs; for you are to confider; that un­
lefs the lun~s are in motion, there can 
be no circulation ; and it was for want 
of air that their motion ceafed in the 
water. Pfay, Gentlemen, let this b~ 
remembered, for it is a matter cf great 
importanre. 

We are to obferve, Gentlemen, that air 
which has paffed through fire, er is be­
come foul, or .fi agnated, and has lofi its 
f_pring, is unfit for refpiration. It was the 
want of fre{h air, or in other words, the 
being obliged to breathe air that was foul, 
and had loft its fpriog, or daitic force, that 

kil ed . 
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killed fo many of our poor countrymen 
in the black hole at Calcutta in the Ea.fl. 
Indies, as you have feen by the news­
papers; and this breathing of foul air in 
inflammatory, putrid, and eruptive difor­
ders, fueh, for infrance, as the fmall-pox, 
and fome fevers, has defrroyed more than 
can be imaginedp If therefore you fhould 
be feized with any of theJe diforders ad­
vife the people about you to make ufe of 
their common fenfe, and not, becaufe ~ 
man is ill, deprive him of that vital prin• 
ciple the air, without which he could not 
live, even in a frate of health. Never 
fuffer your curtains to be drawn clofe, 
or exclude the fre!h air even when you 
ileep. 

I am greatly miflaken, fays Lady Caro• 
Jine, if the air we are now in has not lofr 
its fpring ; for I breathe with difficulty 9 
Was that the cafe, Madam, replied the 
little Philofopher, you would not be ~ble 
to bre~the at aU ; 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 
jn part recover its f pring~ What inflru 0 

ment, Sir ? fays the L~dy. Your fan, 
E -i :J\,'ladam 
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l\1adam, returned the Philofopher. Every 
fan is a philofophical infrrument, and was 
originally contrived, we may fuppofe, for 
the purpofe above mentior:ed. 

A bird dying in an air-pump will be in 
fome rneafore recovered by the convulfi.ve 
fluttering of his own wings, becaufc that 
motion alters the frace of the air re1m,ining 
in the receiver, and for a time renders it 
fit for refpiration._ 

Motion is the only prefcrvative for air and 
water ; both of which become un.wholfome 
if kept long in a frate of refr; and both may 
be recovered and made falutary by being 
again put into motion. 

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

The air, by fome Philofophers, has been 
efieemed an univerfal menjlnu,m, becaufe, 
fay they, it diffolves all bodies in time, and 
reduces their fub£bnces to a new form; as 
iron into rufr, copper into verdigreafe, f5c. 
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 extracts 
from thofe bodies, and which afterwards 
cleave to other bodies, with which they 
have a clofer affinity than with the air it­
felf. But this I {hall endeavour to explain 
in a future work. 
_ We are now to fpeak of the "\Vind1 which 
is dnly a {hearn or current of air, as a 
tivcr is of water, and is occafiqned by heat, 
eruptions of vapours, condenfations, rarifac­
tions, the preffure of clouds, the fall of 
rains, or fame other accident that di t1urbs 
i:he equilibrium of the air; for Nature 
abhors a vacuum,, and for that reafon, when 
the air is extremely rarified in one part, 
that which is more denfe will immediately 
i:uil1 in to fupply the vacant places, and 
preferve the equilibrium; as is the cafe 
with water and other fluid fubihnres. 
Only raife a vcffcl of water fuddenly oHt 
of a ci!l:ern, and fee with what fpeed the 
other water will nHh in, to fill~ up the 
fpace and preferve irs level. And thefe 
rarifacrions in the air may happen near 
the earth, or much above it, and is the 
reafon why clouds fly in contrary direcri:,ns. 
Th~s occafi.oned the lofs of th_e gre~t Kite, 
which We wei"e a whole fortnight 1h mak­
ing-; for, tholtgh there was fcarcdy wind 

E 3 11) 



50 Of the Arn, ATMOS ?'HERE,~. 

in the Park fufficient to raife it, yet wheri 
lifted extremely high by the air, it was 
{~ized by a current of wind and torn ill 
pieces. 

Winds are violent, or gentle., in propor.­
tion to the rarifaction or difiu1 bance there 
has been in the atmof phere. A violent wind, 
in a great .flonn, flies after the rate of 50 or 
60 miles in an hour, and is often fo denfe, 
or frron g, as to bear down tree~ , houfes, and 
rven c_hurcbes before ir. What the failors 
call a brifk wind flies after the rate of ;; bout 
I 5 miles an hour, and is of great u fe iI\ 
cooliqg the air, and cleanfing it from poifon• 
ous and pefl:ilen ti al ex,.:i 11t!0t1s. 

The winds have variou 9 u:i lities; they 
are generally hot or cold, according to the 
11uarter fro c whence they blow. I re­
p.1em~er, fome years ago we ha,d a South., 
Weil: wind in February, which blew fo 
~ong from that quarter, that it brought us 
the very air of Lifton, and it wa5 as hot a~ 
in fumm er. Winds from the North and 
Nort!1-Eafl-1 which come off large tracts 
of land, are generally cold. Some winds 
moifl:en and di!folve, others dry a cd thicken; 
fame rai[e rain, and others difperfe it~ 
f9me winqs plow confra.nt .y from qne quar• 

~er1 
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tey, and are therefore called the geflera, 
1'rade fVinds. Thefe are met with on each 
fide of the Equator in the Atlantic, Ethiopic, 
and Pacific Ocettns; between the Tropic ks, 
and to hear f-4 de,,trees of latitude; and am 
occafioned by the Sun in his rotation round 
his axis, ~gitating the rether, or by the 
rarifacl:ion of the air by the folar rays, and 
the denfer air continually pouring in from 
the di(lant parts of each hemifphere to 
maintain tbe equilibrium. Some winds, 
again, 19low conl1antly one way for one half,. 
or one quar,ter of the year, and then blow 
the contrary way~ Tl)efe are met with ifl 
the Eajl Indian Seas, and are called Mon• 
Joans, or p eriodical Trade Winds. But as 
thefe fubjecl:s are abftrufe and difficulr, 
and afford little (::ntertainment, we fhall 
defer an explanation of them till our next 
courfe of Lecl:ures, and endeavour to give 
you fome a,count of the Meteors that at• 
iend the air. 

We have already obferved, that, befides 
pure air, the atmofphere contains minute 
particles of different forts, which are con-­
tinually arifing in fireams from th<;.. earth 
~nd waters, and are fuf p~nded ~nd kept 
#oat~~$ i~ d;e ~ir'! · 
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The niofl: cortfiderable of thefe are the finall particles of water, which are fo fepa­nted as to be lighter than air, and are raifed by the Sun's heat, or lifted up by the wind from the fea, rivers, lakes, and marfhy or moifr parts of the earth, and which defcend again in De-ius; Rain, Flctil, and Snow. 

\,Vhen thefe f mall particles are; by a tari­fied !late of the air, fuffered to unite many of them together, and defcend fo as to ren­der the hemifphere more opaque, and by its humidity to moifren bodies on the earth, it is called a lv.lijl. And, on the contrary, thofe particles of water that arife after a hot day from rivers, lakes, and mar!hy places~ :and by filling the air moifren objell:s and render them lefs vifible, al'e called Fogs. 
Clou.ds are the greatefl: an<l molt beneficial of all the meteors, for they are borne about on th:e wings of the wind, and, as the Pfalmiil: obferves, Diflribttte fatnefs to tbe earth. Clouds contain very fmall particles of water, which arc raife<l a confiderable difiance above the furface of the earth; for a cloud is nothing but a mif1: flying- high in the air1 ~s a mif1 is nothing but a cloud here below. 

That thrfe vapo~1rs are ::1ifed in the aif, 
1n 
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in the manner abov'e-rnentioned, may be 
readily conceived ; for it is an aclion that 
is fecn every day in common difl:illations; 
but how thefe in vifible particles, which 
float in the air, are collected into clouds 
in order to bring the water back again, is 
not fo caf y to determine. Perhaps, fays 
the Marchionefs, who had jufl: before en­
tered the room, it may be occafioned by the 
winds driving the clouds together and 
uniting the particles, which may by that 
means become f pccifically heavier th an the 
a ir, and therefore fall down. There is 
reafon, my Lady, in what you fay, replied 
the I'hilofopher, but I vvould wiCT1 to know 
110w thefe clouds are fometimes all of a 
fudden colletl:ed. It fre(J ucndy happens, 
Madam, that you go abroad when the fky 
is fo ferene and c!ea r, that not a cloud is to 
be feen, and before your Ladyfhip has taken 
a turn round the Park, you {hall fee clouds 
·gather round, and all t he hemifphere over­
caft, and the drops begin to fa il.· How 
happens this? There were no clouds for 
the winds to drive aga in.CT: each other, nor 
could the aqueous vapours arife from the 
·earth, and defcend at the fame inf1ant of 
time, VVhe11ce then could they come ? 

~ I am 



54 Of the AIR, ATMOSPHERE, &c. 
I am afraid, Madam, fays the Duke, this young Gentleman has Orn.ken your Ladyfhip's Philofophy; for the·queil:ion he has put is not to be anfwered without fame knowledge of Chemifiry, which is, I think, too little :fl:udied in this kingdom. I am not uneafy about it, my Lord Duke, fays th~ Mar-­chionefs, he is the Lecturer, and let hirµ account for it if he can.-I fl1all get little honour by folving this queil:ion, fays the Philofopher, fincc his Grace has pointed out tr1e only method, by which it can be done, that is to fay, by Chemifl:ry ; for that acrion of bodies v.-hich the Chemifls call precipitatio'JJ., will anfwer it jn a1l refpeets; but the explanation of it is a tafk fo ditticult, that I mu fl: defer it till another opportunity. Some idea, however, I will endeavour to give thefe young Gentlemei1 of precip1tation, if your Ladyfhip will favour me with that tineture of bark which I faw in your hand this morni 1g. The bark, G entlemen, at kail: the refinous part of the bark, is bent fufpended in the f pirits of wine; and fo fuf .. prnded, that you r ee it is perfectly bright. Now, in order to precipitate this bark, I rnuft find out a body which has a clofer affinity or relation with the fpirits of wine, 

. tha11 
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than the bark has (for things inanimate have 
all their re lations when chemica1ly con­
fidered ;) that body is water, which when 
I add to the tincture, you will perceive it 
grow foul; for the fpirits 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 fubfi:ance 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 firfi: 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 cor!'lpofed of watery 
vapours only; they are fometimes im• 
pregnated with folphureous and even fa1ine 
particles, which are exhaled from the earth ; 
for the Chemifrs will tell you by experience, 
that volatile bodies will volatilize fame fixeJ 
bodies, and carry them off: And this 
happens to be the cafe here, as may be par• 
ticularly feen •in ([hunder and Lzgbtning, 
which is occafioned1 we may fuppofe, by 

the 
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the fulphureous and nitrous particles taking 
fire, and buriling the cloud with a tre'." 
mendous noife, which is proceeded by a flafi1 
of fire, much refembling that of lighted 
sun-p~•wder, only more l?enetrating, which 
1s owing, perhaps, to us extreme vola­
tility .-But look, there is a cloud rifing 
before us, whi·ch feems replete with that 
electrical matter, and may by and by dif­
cover, in a more fenfible manner, thofe 
effecls to you which I have been endeavour­
ing to defcribe. 

That there are forpe fort of nitrolp parti• 
cle?, or a fubfiance very much like it, raifed 
in the air, is, I think, evident fro m that 
nourifhment which rain (and particularly 
that ra:n which is artGnded with thunder) 
gives to vegetables, above common water; 
and from the quantities of :1itre which have 
been found in heaps qf earth that were ex­
pofed to the air, ~t the fame tirr~e t~a~ it wa~ 
kept from the ram. 

Snow feems to· be the fmall par~icles of 
water frozen in the air before they had uni­
ted into drops, an_d bail (een~s to be drop~ 
of rain frozen in the fall. From the reg'u­
lar figures which fiwu,,1 and h:iil put on iq 
their defcent; fame have been inclined to 
think that they condin . particles of falt 

·' mixeq 
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1nixed with the water, and which occafion• 
ed them to ihoot and unite in certain an• 
gles; but an experiment fhould, I think, 
be tried before this is admitted as true Phi­
lofophy, and it might be done by boiling 
the foow 2nd hail over the fire, till it put 
_on a pellicle or fcum at the mp, anJ then 
fetting it in a cold place, for the falts to 
cry.fiallize, or £hoot to the bottom. 

" I know nothing of Cryfiallizatio:is, 
fays Lady Cai-oline, nor {hall I ever turn 
Chemifl:; therefore, good Sir, give us fome­
ihing more entertaining . Pray can you 
tell me what occafioned thofe terrible lights 
in the air which we had Iafi week ? " 

The Aurora Borealis, or northern lights, 
fays he, are occafioned, Madam, by certain 
:nitrous and fulphureo zts vapours, which are 
thinly fpread through the atmofphcre above 
the clouds, where they ferment, and taking 
.pre, the explojion of one portion kindles the 
next, and the flaihes fucceed one another, 
till all the vapour is fet on fire, the fireams 
whereof feem to converge t0wards the ze­
nith of the f pecl:ator, or that point of the 
heavens which is immediately ont; his 
head. 

At this inflant, up il:arted Mafl:er Long, 
and told ber Lady{hip, if !he had done, 

F he 
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he would be glad to afk a q ueflion : Sir~ 
fays fhe, with a fmile, it was you made the 
compliment, I fiJould be glad to hear your 
quefi:ion, for, I dare fay, it would be a fen­
fible one. I wif11 you may find it fo, rem 
plied he ; but ;,vhat I want to have an ac• 
count of, is this fame Jack -q,vitb-a-Lantcrn, 
which fo haunts my Lord Marquis's park ; 
and t'other day led my friend 'lam T,Yi!fon 
into a large pond. Mafrer Wilfon, you are 
to underfiand, had been at his uncle' s, 
where he i1:aid rather too late, and there­
fore his uncle ordered the footman to ligh t 
him home; but Tom, being a very coura­
geous fellow, and a little obfl:inate, would 
walk home alone, and in the dark : but 
jufi as he came int:J the marfhy meadow, 
who fhould he almoft overtake but this 
fame Gentleman, this Jack-with-a-Lantern, 
whom h e m;f!:ook for Goody Curtis, the ch air­
woman, ati.d thought fhe was lighting her• 
felf home from work. Tom ran to over. 
take Dam~ Cu1·tis, but Mr. Jack-with-his­
Lantern fiill kept out of reach , and leg my 
friend Tom out of the path, which he did 
not perceive till he had loft himfelf; on 
which '.Tom ran, and Jack ran; Tom hal• 
loo'd, and Jack would not anf wer; at lafl: 

foufe 
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foufe came <Tom into Duck-weed Pond, where 
he might have lain till this time, if Mr. 
Goodall had not heard him call out, as he 
was riding by, ar.d ran to his affii'.lance. 
This put all the company in good humour, 
and Tom had good nature and good fenfe 
·enough to join them in the laugh, which 
being fubfided, ou r Philofopher thus pro• 
ceeded in his Lec'l:ure. 

The lgnis Fatuus, Jack -<tvith-a-Lcmtern, 
or Will-rivith-the-Wifp, as it is frequently 
called, fays he, is fuppofed to be only a 
fat, uncluous, and fulpbureous '1/apour, which 
in the night appears lucid, anc:\ being 
driven about by the air · n€ar the earth'~ 
furface, is often mifraken for a light in a 
lantern, as my friend Mailer Wilfon can 
tefri fy. Vapours of this kind are in the 
night frequently kindled in the air, and 
fome of them appear like falling frars, and 
are by ignorant people fo called. 

It may be here necdfary to mention 
that beautiful phenomeno11 the Rai nbow, 
fince it has the appcar.1nce of a meteor, 
though, in reality, it is none ; for the Rain­
bow i5 occafioned by the refr action or re­
fleB:ion of the fun 's b ?.arns from the very 
f,m::il~ drops of a clouc.l or mifr feen in a 

F 1- ccrt:1111. 
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certain angle made by two lines, the one 
drawn from the fun, and the other from 
the eye of the fpectator, to thofe f mall 
drops in the cloud which reflect the fun's 
beams: fo that two perfons, looking on a 
Rainbow at the fame time, do not, in re• 
alitv, fee the foine Rainbow. 

There ai·e other appearances in the at­
mof phere 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 fro.fly feafon, and are therefore, we may 
fuppofe, occafioned by the refraction of 
light in the frozen particles in the air. 

Here the Lecture would hav~ ended, 
but a fudden clap of thunder brought on 
frefh matter for meditation ; fame of the 
company, and particularly the Ladies, en• 
deavoured to avoid the l;ghtning; but 
Mailer 'iele/cope, after the fecond clap, 
threw up the fafh, and aifured the Ladies· 
and Gentlemen there was no danger, for 
that the clouds were very high in the air. 
The danger ·in a thunder fiorm, fays he, is 
111 proportion to the violence of the tern• 
pe(1, and the difiance of the clouds ; but 
this tempe/1 is not violent, and that the 

cloud 
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c1oud is at a great diil:ance, or high in the 
air, you may know by the length of time 
there is between your feeing tbe flafh 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 fee the fire from a gun at 
·a difiance l@ng before we hear the report! 
There it is! and how tremendous !-Thefe 
tempefts always pur me in mind of that 
beautiful pafEige in Shakefpear' s King Lear; 
where, when the good old King is ouc in 
a frorm, and obliged to fly from his unna-

, tural children, he fays, 

Let 11:}..e great Gods, 
That keep this dreadful thund'ring o'er our 

heads, 
Find out their Enemies no-w. Tremble, thou 

,vretch, 
That haft within thee undivulge,d crimes 
Unwhipt of ju!lice ! Hide thee, thou bloody 

hand; 
Tho~ perjur'd, and thou fimular of virtue, 
That art incefi.uous ! Caitiff, fhake to pieces, 
That under covert and convenient feeming 
Has prac\:i[ed on man's life! Clofe pent-up 

guilt, 
R ivc your concealing continents, and a!k 
Thd~ dreadful fummoners grace !-

F 3 Thill 
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This tempeft will not give me leave to ponde 
On tµings would hurt me more--

Poor naked wretches, wherefoe'er you are, 
That bide the pelting of this pitilefs ftorm ! 
How ihall your µoufelefs heads, and unfed fides, 
You"r loop'd and widow'd raggednefs defend 

you 
From feafons fuch as thefe >....,..O, I have ta'en 
Too lirtlt care of this ! Tak phyfic, Pomp, 
~xpofo thyftlf, to feel what wretches feel, 
That thou mayfi ihake the fuperflux to them, 
And fhew the Heaven's more jufr. 

LECTURE IV. 

9/MouNT.AINs, SPRING S, R1vERs, ancl 
the S¥ A. 

W E com~ now, fays the Philofopher,. 
to the confideration of things with 

which we are more intim~tely ac:,uainted, 
but which are not, on that account, the 
lefs wonderful. How was that Mountain 
lifted up to the iky ? How came this cry­
il:al Spring to bubble on its lofty brow, · 
or that large River to flow from its maffy 
fide ? But above all, how came this mighty .. , pody 
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body of water, the Sea, fo colleded to­
gether; and why and how was it impreg­
nated with falt, feeing the fifh and other 
animals taken out of it are perfell:ly fre01? 
Thefe are quefiions not to be anfwered 
~ven by the Sages in Science. Here the 
Philofopher, at the end of his judgment, 
;md loft in admiration, can only fay with 
the Pfalmifi, Cf hey that go down into the 
·Sea, and occupy their bufinl'js in the greai 
waters, thefe men fie the greatnefs of God, 
(Ind his wondt'rs in the deep. Wonderfu~ 
f-re thy works, 0 Lord, in judgment haft 
thou made th,em all !-The earth is full of 
thy greatnefs ! 

It is the bufinefs of Philofophy, how"'. 
ever, to enquire into thefe things, thoug1' 
our enquiries are fometimes vain: we {L,11 
therefore, in this l..ell:ur.e give the bei]: .ii: • 

~ount \Ye can of .iVIountafris, Spring_s , R .·r tr;,; 
and the Sea. 

The ant~ents fuppofed that Moun :: : _.,,e; 
\Vere originally occa!ioned by the De i·-1 · 
before which time they imagine~ that :, , 
~arth was ~ perfect level ; and ~ cert n 
Abbot was taken into cuitody and p~ , 
ed for afferting that the earth was rou 1 •• 1 ~ 
though there is fo great a necdfity fo r its 
p,eing fo, that accordin~ ~-0 ihe rrofcrt_ie~ 

Wlt" 
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with which the Almighty has endowed 
the fubfiances that compofe the world, it 
could not conveniently fubfifr in any other 
form ; for, not to mention the formation 
of rivers, which are generally occafioned 
by the mifrs 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 fpecifically 
lighter than earth, that would be always 
uppermofr, and we ihould have no dry 
land. 

1 protefr, fays Lady Caroline, I think 
you carry this argument too far, and feem 
to q ueft:ion the power of the Creator. 
How can you tell that the earth and wa~ 
ter thus difpofed would have that effect! 
From daily experience, Madam, fays the 
Philofopher. Throw this :frone into the 
moat and you will fee it fink, or this clot 
of dirt, and it will fall to the bottom. 
But, fays fue, 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 earth being porous, or hollow, the wa· 

1 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 ti 11 all thef e 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 ti me fu bfide or fall to the bottom, 
and the water will be feen at the top. This 
is to me a demonfiration, Madam ; and it 
is fo far from calling in quefiion 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 bodies, 
that the earth is round, and that the an­
cients 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 in collecting 
the waters of the .,atmofphere into fprings 
and rivers, it is reafonable to f u ppofe there 
were moutains even in the firit age of the 
world. 

If I am not mifiakcn, fays Lady 'f.wi­
light, it has been fuppofed, and by men 
of learning, that th:s irregularity of the 
earth's furface was occafioned by fame 

Comets, 
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Comets, il:riking againil: it, and this opt• 
nion, I know, put Lady Lucy and many others in great pain when the lat.e Comet 
was expected. '\\That fay you to this, young Gentleman? 

I am unable to anfwer for all the extra" vagant conceits and ridiculous follies of 
1he human race, Madam, fays he, and your 
Ladyfhip might as well expect me to give a reafon for the poor foldier's prophefying . an earthquake Jome time ago, arid of the terrors of the people on fhat occafion, as 
to account for this. That the Earth has 
undergone amazing changes fince its fir.fl formation, is, I think, evident from the contents of fome mountains even in our own country, in ~hich we find not only :petrifactions in abundance, but the fhells 
of fea fifh, and even the bones of animals that were never inhabitants of this climate • .At Reading in B erkfhire, which is above forty miles from the fea, there is a il:ratum 
of oyil:er £hells, which appear like real oyfters, and are fpread through a h ill of c0nfiderable extent ; they lie upon a chalky rock in a bed of fand, much_ refembling 
that of the fea, and the upper part of the hill, which is a loamy foil, is thirty or forty 
feet perpendicular above them ; . and at 

,8111'/0ts 
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Burton near Petworth in Suffix, was dug 
out of a pit, the bones or fkeleton of an 
elephant. Numberlefs curiofities of this 
kind have been difcovered here, (fome of 
which I !hall take particular notice of in my 
next courfe of Leltures) but I think ther'" 
are few but what may be accounted for from 
the effects of the deluge, earthquakes, and 
fuhterraneous fires. Earthquakes at the 

• bottom of the f ea, for infrance, have fome­
times thrown up mountains or little ifiands,. 
with the fi(h 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 circumfe­
rence, the hills of which abound with oy­
fiers not yet petrified, and which are mueh 
larger than thofe taken on the coafl:; whence 
we may conclude, that they were thrown 
up from the deepdl: part of the fea. Sea­
fi(h have been al(o found in other mountains? 
fome 0f which have been petrified, while 
others have been found with the flefh only 
browhed or mummied. 

And fro;n the amazing quantity of fire 
containecrin the earth, and of the fu bter • 
rnnean air rarifif!d thereby, great :-thera~ 

uonc; 
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tions mufl: have been made in its furface, 
in 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 Vi' ho are its in­
habitants, are by and by to be compli • 
:mented with the title of mufi1~ooms t1nq 
cucumbers, or perhaps pump~ins. This 
is fine philofophy, indeed. Have patience, 
tnY dear, fays the Mar~hi_oneu:.. Patience; 
Ma'am, returned Lady Caroline, why ~ 
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 Philofopher; but that thtre are 
a number of thefe furnaces in the earth is 
beyond difpute, and i.s evidently prov ed by 
the great number of burning i:noun1ain°, 
which are continually fending up Hames, 
attended with large fiones and metallic fub­
fiances. I am ferry his Grace of Gala:xy 
is gone, Madam, for he would have fet 
you right in this particular, which, par­
don me, I Dull not attemp~, fince I find 
.rny veracity fo much q uefrioned. The 
company all laughed at the Philofopher ia 
a prt; but the Marchionefs took up the 
matter, and foon put an end to th e dif-

pite 
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pute. s·he 'blamed Li:dy Caroline for offer­ing to d'ecide upon a point which fhe did not undedl:and ; and then turning to the young gentleman, told him, that patience ought to be a principal ingredient in the character of a Phdofopher: upon which Lady Caroline -and he compofed their difference with a mutual fmile, and after afking the M ar,. ,,hionefs pardon for betraying too much warmth, even in the caufe of truth 9 he told Lady Caroline, ihe ihoLtld have fome account of 1hefe mountains from the beil: authority, whrn, taking a book out of his pocket,_ h~ -read as follows; . 

" The moil: famo1.1s of thefc mountains is .JEtna in Sicily, whofe eruptions of fbm~ and fmoke are difcovered at a great dif­tance, by thofe that fail on the Medit.er,­ra,nean, even as far as the harb_our of Malta, which is forty German miles from the ihore of Sicily • . Though fire and finoke are con­tinually vomited up by it, yet at fame par.'. ticular time it rages with greate r violence. In the year I 5 36 it {hook all Sici ly., from the firfr to th~ twelfth of May; after that, there was heard a moil: hon.-ible bellowing and cracking, as if g·reat guns had been fi red ; there were a great many houfes over .. 
'8- thrown 
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thrown throughout the whole ifland. When 
this fiorm had continued abom 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 confllmed 
and burnt up every thing that was within 
:five leagues of ../Etna. A little after 1he 
funnel, which is on the top of the mountain, 
difgorged a great quant-ity of hot embers and 
afhes, for three whole days together, which 
were not only difperfed throughout the whole 
ifland, butalfo carried beyond fea to Italy; 
and feveral fhips that were tailing to Y enice, 
at two hundred leagues difrance, fuftered 
damage. Facellus hath given us an hifiorical 
account of the eruptions of this mountain, 
2nd fays, that the botton of it is one hundred 
leagues in cii;cuit. 

" HECLA, a mountain in Iceland, rages 
fometimes with as great violence as A!.tna, 
and cans out great ftones. The imprifoned 
fire often, by want of vent, caufes horrible 
founds, like lamentations :;md. howlings, 
which make fome credulous people think .it 
the place of Hell, where the fouls of the 
wicked are tormented. 

" VESUVIUS 



• 
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'' ·VEsuvrus in Campania, not far from 

the town of Naples, though .it be planted with. 
mofi: fruitful vines, and at other times 
yieldeth the beCT: llfu.fcadel wines, yet it is 
very often annoyed with violent eruptions. 
Dion Ca.ffius relates, that in the reign of 
Ve.fpajian, there was fuch a dreadful erup­
tion of impetuous flames, that great quanti­
ties of allies and fulphureous fmoke were 
not only c;arried to Rome by the wind, but 
alfo beyond the 1'vfttdite1·ranean, into Africa, 
and even into Egypt. Moreover, birds were 
fuffocated in the air, and fell down dead up­
on the ground, and fillies peri:fhed in the 
neighbouring waters, which_ were made hot 
and infected by it. There happened an­
other eruption in Martiai's time, which he 
elegantly defcribes in one of his Epigran;is, 
and laments the fad change of the mountain, 
which ·he faw firfi in its verdure, and im­
mediately after black with allies and emberso 
W~en the burning ceafed, the rain and 
dew watered the furface of the mountain, 
and made thefe fulphureous allies and embern 
fruitful, fo that they produced a large in­
creafe of excellent wine, but when the moun• 
tain begun to burn again, and to difgorge · 
fire and Imoke afre!h, (which fometimes 

G .i hap• 
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happened within a few years) then wer.e -the 
neighbouring fields burnt up, and the high­
ways made dangerous to travellers. 

'·' A mountain in Jarva, not far from the 
town of P anacura, in the year I 586, was 
ihattercd to pieces by a violent eruption of 
glowing folphur, (though it had never burnt 
before) whereby (as it was reported) ten 
thou fand people perifhed in the u1Yder-la1}d 
field s : It threw up large ftones and ca.fl: them 
as far as Pancras, and continued for three 
days to throw out fo much black fmoke, 
mixed with flames and hot embers, that it 
darkened the face of the Sun, and made the 
day a:pp-ear as dark as the night." 
· There are a great number of other moun­

tains, or, ( as yocrr Lady{hi p is plea fed to 
call them) fornaces in the known world~ 
which I {hall take fome notice of i:n my 
next courfe of Lectures. 

\Ve come now to the confideration of 
'Springs, which are occafioned principally, 
we may fuppo Ce, by the ,\·ater exhaled from 
the fea, rivers, lakes, and ma1 fhy phces; 

· a·nd, forming clouds, are di [ per fed by the 
winds. T hefe clouds, when they are fo 
collecl:cd together as to become too heavy 
to be fupported by the air, fall down in 

ram 
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rai:n to water the herbs and plant,, but'. thofe that are lighter, being driven aloft in the air, dafh againfr the mountains, and to them give up their contents in fmall parti. d es ; whence entering the crevices, they defcend till they meet together, and form Springs; and this is the rcafon why \Ve have fuch plenty of Springs in mountainous countries, and few or none in thofe that are fiat. And you may obferve, that it frequently rains . in hilly countries, when it is clear and fine in the val:leys beneath; for the air in the valleys is denfe enough to fupport the clouds and keep them fuf pended;, but being driven llp among mountains, \vhere, in confequence of their height, the air is fo much lighter, they defcend in mifis or fuch fmall drovs of ra:in 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 fca, may be known by the extraordinary rains and ireat dews which fall upon iflan<ls that are forroui1ded by the fea; But fame Springs, it is re:1fonable to f uppofe, have their fource from the ocean, fince thofe which we meet with near the fea, are general ly fomcwhat folt or brackifh. 

Thcfo 
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Thefe fprings, thus formed by the miil:s 

on mountains and the rain meeting together, 
form little rivulets or brooks, and t hofc 
again uniting compofe large rivers, which 
empty themfel ves into the fea ; and in this 
manner the water, exh.ded from t11e fea by 
the fun, is returned to it again ; for Pro .. 
vidence has eil:abli(hed fuch wife laws or 
regulations for the world, that no part of the 
elements can be annihilated. .But the very 
large rivers mufr have fame other fource 
betides the f prings formed by the miO:s, 
dews, an 1 rains, fince thefe feem infufficient 
to fopport their prodigious difcharge ; it is 
therefore no improbable conjecture ro fup­
p0fe, that they have fame communicatio11 
with the fea, and that the falt water is puri­
fied and rendered f weet by palling through 
the fand, gravel, and crevices of the earth. 
And this I .fball endeavour to prove in my 
next courfe of LeB-ur, s. 

Lakes are collections of water con1lin~d 
in the cavities of the furface of the earth, 
fame of which are faid to ·be fiagna nr, and 
made up of the wafre water that flows, after 
.rain or fnow, from the adjacent countries, 
and thefe mufl: be unwholefome. Other 
Lakes are fupplied by rivers, the contents 
pf which they receive and convey under 

gruund, 
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ground, to form other fprings and rivers ; 
others, again, are fed by fprings which 
a rife in the Lake i tfelf, and fome ( as that of 
Haerlem, and other falt Lakes) h ave a com­
,nunication, it is fuppofed, with th'e fea, 
whence they receive their waters, and af­
terwards difcharge them by fubcerrnnean 
fireams. -

The fea is a great c )llection 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 collected 
together, the whole furface of the globe 
would be overflowed ; for the water being 
lighter than the earth, would be above the 
earth, as the air is above the water, 

Now you fpeak of the Sea, fays the Mar­
chionefs, J wifh you would tell me why the 
Sea-wa1er 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 afk me, why there is water, 
as why there is folt in the water, which in­
deed ieems almofi as much an clement as that : 
And I have often thought, from the p1'e>· 
digioui quantity of falt di!tributed. in the 

earth 
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earth ·and ~vater, that it mufr have qualities­
that we know not of, and anf Wt- r putpofe-s­
in the fcale of Being with which we are 
unacquainted. 

The mofr 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 attraction of 
the Moon; for that part of the water in the 
great ocean, which is nearefi the Moon, 
being firongly attracted, is raifed higher than 
the reit; and the part oppofite to it, on the 
contrnry fide, being leail attracted, is alfo 
higher than the refr ~ And thefe two oppofite 
·fides of the furface of the ivater, in the great 
ocean, following the motion of the Moon 
from Eafr to \Veil:, and !lriking again fr the 
laro·e coafrs of the Continent, from thence 
rebound back again, and fo 1nake f/,o ods and 
·ebbs, in nat'row feas and river~, at a difrance 
from the great ocean. This alfo accounts 
for the periodi\al times of the tides, and 
for their confran tly following the courfe of 
the Moon. 

LECTURE 
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LECTURE V. 

Of J.\II r NE RA Ls, VE GET A n LE s, anti 
ANIMAL s. 

C O U L D 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 fubjeB: 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 tafl:e, 
and' good underflanding, fo much real fatis­
faction. But it is our misfortune, that fe'vV 
engage in tho[e enquiries, but men of fmall 
dl:are, whofe circurnfl:ances 'vvill not permit 
them to fpare the time, nor fupport the 
expence of t ra velling, which is often ne­
cdfary to obtain the knowledge they feek 
after, and for the want of which they are 
oblig~d to depend on the relations of thofe, 
who have not, perhaps, been fo accurate or· 
fo faithful as they ought. Confidering t_he 

quantity 
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quantity of foreign drugs that are ufed in 
Bn'tain, it is 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
facl:ured; are unable to difringuiih the ge­
nuine from the ficl:itious, and may therefore, 
through mifrake, often fubfiitute the one 
for the other. Health and Life are of too -
much confequence to be trifled with; yet 
thefe are neglected, while Fafhion, Drefs, 
and Diverfions, are fought after throughout 
the world. This is a melancholy conudera­
tion; but this, you'll fay, is no part of our 
Lecture, therefore we {hall drop 2i fubject 
which has thrufr itfelf, as it were, into our 
way, and f peak of the contents of the earth,. 
and its produces and ir.habitants: For this 
globe, befides the earth and water which 
are neceffary for the producl:ion and fupport 
of Plants and Animals, contain other ma. 
teriali which have been found ufeful to Man. 
That Reflecting Telefcope, this Gold vVatch, 
and Lady Caroline's Diamond Ear-rings, were 
all dug out of the Earth; at leafr the 
materials were there found of which thefe 
things are compofed. 

Thofe forts of earth wl1ich with the 
flffiitance of rain produce Vegetables or 

flant~ 
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Plants in fuch abundance, are common mould, 
loam, clay, and Jandy foils. There are earths, 
alfo, that are different from thefe, and which 
are ufed in medicine, as the Japan earth, 
Armenian Bole, fsf c. 

The barren parts of the earth, are, for the 
moft part, fand, gravel, chalh, and rocks ; 
for thefe produce nothing, unlefs they have 
earth mixed with thern.-Of barren fands 
there are various kinds, though their chi~f_ 
difference is in their colour; for the fand 
which we throw on paper, to prevent blot­
i.ing, 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 fame parts of the world, and 
one in particular, where Cam~fas, an Eafrern 
Monarch, loft an army of 50,000 men. 
Sure, fays Lady Caroline, you mu.ft mifrake-,. 
Sir. How was it poffible for a whole army 
to be loil: in that manner? Why, Madam, 
returned the Ph,ilofopher, the wind, as it 
frequently does in th9fe parts, raifed the 
fands and clouds, for many days together, 
and the whole army was finothered. And jf 
you read the life ofAlexa.nder the Great, you'll 
:find, Madam, that his army was in great 

' danger, when he croifed the fame defart, in 
h is frantick expedition to vi!it the te01p,le ~ 

,-' hii 
' 
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his pretended Father Jupiter Ammon.-But 
we return to our fubject. 

Befides thefe materials which compofe 
tne 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 dio-. 

• b 

ging into the bowels of the earth, are called 
by rhe common name of Fojfils; though 
under this head are included all metals, and 
metallic ores, minerals, or half metals, frones 
of various forts, petrifacfrons, or a7limal 
fubfiances turned into ftone; and many other 
bodies ·which have a texture between frone 
.and earth, as, oker of fevernl forts\ with one 
of which the farmers colour their fhe e-p; 
·black lead, with which are made thofe pencifs 
that we ufe for drawing ; and fome kinds of 
chalk, Jea.-coal, and other bodies that are 
harder than earth, and yet not of the con­
jifrency of perfect fior~e. 

Of flones there is an amazing variety. 
They are claifed by Naturalifi:s under two 
heads, that is to fay, ./pars, and cry.Jials; 
and by others into rvulga1· and precious 

jlones. Some of the moil: confiderable, both 
for beauty and ufe, are marble, alabafle1·, 
porphyry, granite, .free-fl one, & c. Flints, 
11gates, cornclians, and pebbles, under wh!ch 
· kmd 
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kind are placed the p1·ecious jlones, othcrwife called gen7s or jewels ; which are only fl ones of an exceilive hardnefs, and which, when cut and poliilied, have an extraordinary lufl:re. The mofr valuable of thefe are diamonds, rubies; fapphires, amethyjls, eme­ralds, topnzes, and opals, 

But there ar~ other frones, which though void of beauty, may, perhaps, have more virtue than many of thoie already mentioned; fuch as the loa4flone, which has the pro­perty of direB:ing the needle in the mariners compafs always to or near the North Pole; by which means we are enabled to fail even jn the darkeft night. Such alfo are whet­flo ne1, with which we {harpen our knives and other edge t0ols; limefiones, tall, calamine, or lapis calaminaris, and many others. Befides the bodies already mentioned, there are alfo found in the earth a variety of falts, fuch as rock falt, or fal gem, rvitriol, nitre, and many others. _ 
The minerals, marcajite.r, or .femi-metals, as they are called by the Chemifl:s, are antimoily, zink, bifinutb, &c. Thefe are not inflammable, duB:ile, or malleable, but are hard and brittle, and may be reduced , to powder; and the fidr, after melting, may ~e calcined by fire. 

I-{ Mercwry 
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Mercury, or quickjilver, has generally been 
claifed with fnni metals, and indeed, fome­
times among the metals ; but I think it 
ought not to be claffed under either of thefe 
heads, but confidered feparately ; as alfo 
fhould /; , imjlone, though it be a part of the 
compofition of crude antimony. 

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

i11cta/J are diil:inguifhed from other bodies 
by their weight-; fufibility or melting in 
the fire, and their malleability, or giving 
way, and extending under the il:roke of the 
hammell'. without breaking in pieees. Thefe 
are fix, viz . gold, filver, 1ropper, tin, lead, and 
iron, which la!l: is the rnoft valuable of them 
all. They are feldom or never found in 
any part of the earth but what is monntain• 
ous, which , by _ the way, in fome meafure 
proves what we ventured to ~ffert in a former 
Lecture, viz .. that there were moMtaini 
before the D eluge; for that there were metals 
before the D eluge appears by what ,,is faid in 
Holy Vf rit concerning '.Tttbal Cain, who 
wrought 'in brafs, & c. a,nd was the inventor 
of organs . 

Ali jlunes, minerals, and metals, are fop• 
poled 
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pofed to grow organically in the earth from 
their proper feeds, as vegetables do on the 
earth's furface. And what fol"! of bo<lies are: 
to be found deeper in the earth, I mean 
towards its centre, is unknown to us, for we 
can only make ourfelves acquainted with 
the foHils contained in its !hell, and the ve­
getables and animals on its furface, whofe 
nature and properties alone are, indeed, too 
many to be dikovered by human fagacity. 

Of VEGETABLES or PLANTS. 

The Vegetables or Plants growing oq the 
earth may be divided ' into three cla{fes, I 
mean thofe of herbs, }hrubs, and trees. 

Herbs, are thofe forts of vegetables whofe 
ftalks are foft, and have no wood in them, 
as parfley, lettuce, rviolcts, pinks, grafs, nettles, 
thi.flles, 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 fu1face; foch 
are thofe planrs ·that produce rofes, honeyfuc­
kles, goofeberries, currants, and the like. 

But 'Frees fhoot up in one great item or 
body, and rife to a confiderable di.flance from 
the ground before they f pre ad their branches, 
~s may be feen by the oa1', the beech, the 

H 2 eim1 
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elm, the ajh, the fir, the ,walnut-tree, cbeny­
tree, and others. From the bodies of trees 
we have our t.imber for building, and of tHe 
oak -tree in particular for ihip building, no 
timber being fo tough, :!hong, and durable 
ss old Englijh oak; nor does any tree, per­
haps, yield more timher; for there was one 
lately fold for fony pounds, from Langley 
woods, belonging to the Bifhop of Salijbury, 
which meafurec: 1ix feet two inches in diame­
ter, contained ten tons of timber, and was 
fuppofed to be a thoufand years old. 

'' From a fmall acorn fee the oak arife Supremely tall, and tow' ring t0 the !kies ! ~een of the groves, her 11ately head fhe rears, Her bulk encreaGng by the length of years; Now ploughs the fe;J, a warlike gallant fhip, Whilfl: in her womb defirucl:ive th under fleep : Hence B11.nAIN boafl:$ her wide extenfive reign, And by th' expanded acorn rules the Main.'' 

The mofl: confiderable parts of plants are 
the root, the flalk, the /carves, the flowers, 
and the feed; mofl: of them have thefe feve­ral parts, though there are fome, indeed, that have no fia1k, as the aloe; others that have 
110 leaves, as Jarvi1lc; and others that have no 
flowers, as fern. But I think there arc none 
without root' or fecd, thou gl:i fome fay that 
fern is an exception as to the lafl:. 

\Vhat mofl: excites our wonder with refpeft 
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to plants (and what, indeed, has been the fubjec1: of much difpute among the learned) is their nourzjhment and propagation.-This, fays J\Iafrer Blo.ffom, I have often heard my father difc!)Urfe 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 me how they receive their nourifhmcnt, and how their fpecics are propagated. A difquifition of this nature, fays the little Philofophe r, would take up too much of your time , and could not be uncle, flood without reciting many experi­ments 8nd obfc rvations th at have been made by the learned; I {hall, therefore, defer the confideration of it till my next courfe of Lectures. I fee no reafon for that, fays MaHer rVilfon, nor to me does there appear any difficulty in the aff.Lir. Vvhy, they re­ceive their nouriihm ent from the earth, don't they ? And you fow the feeds of the old plants and they produce new ones. 

Y QU are too apt, Mafi-er Wi{fon, fays the Philofopher, to ta lk about things you don't und erfland. The earth has not, perhaps, fo much to do with the nourifhment of plants as is generally imagined ; for, without wa­ter, and particularly rai n water and dew, 
t here WOU'.d b~ b~1t little increafe in vcgcta-

lI 3 bles 
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bles of any k ind; and this you may know 
by the languid ftate of plants in a dry feafon, 
though watered ever fo ofren from the river 
or well. This is known alfo by the fm all 
quantity of earth which is taken up in the 
growth of plants; for both Mr. Boyle and 
Dr. Woodw ard raifed feveral plants in earth 
watered v.,..i th rain or f pring--water, and even 
difl:illed water, and upon weighing the d ry 
earth, both before and after the produltioq 
of the plants, they have found that very li~• 
tle of it was diminifp,ed or taken up by the 
p lant. T aken up by the plant, fa ys Lady 
Caroline, in fame furp ri fe, why you don't 
imagi ne there is earth in herbs and trees ? 
Indeed I do, M adam, replied the little Phi. 
lofophe r, and have already hi nted as m uc h 
in wha t was faid on the four el emen ts, and 
at the fame time told your Lady fh ip, if I 
miih1ke not, how it mig ht be ext racted from 
the plant ; wh ich was, by b urni ng t he plant 
to allies, and wa{hing- off the falts , as your 
laundry maid d oes when {he makes lie ; fo r 
wh e:n th efe falt~ are wafhed away the re, 
mai nde r will be ea rth 

1f toe earth contribu tes fo li tt1e to wanls 
the p roduction of plants, fays M afl:e r Blyth, 
the water, I apprehend, mu n be ~ good 
deal conc~rncd, and that is evi ent from rhe 

quanmy 
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quantity of water which moft plants require 
to keep them in a fiate 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 de­farts 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 fupply, in fome meafure, the want of w;iter; and fome are fo confrrucl:ed as to hold r,reat q u;1n tities of water for the ufe of animals. This is the cafe of the ground Pine*, which, though it {ecms ro grow like a foogus or excrefcencc on the branch of a tree, often contains a pint or a quar t of fweet water for the birds, beails, and even men, to retrefh themfe lves within the iultry climates where they abound. But a plant may hold much water for the fubfifi. ence of animals, and yet not fubfift on water itfelf i and that this is the cafe experience tefiifies. Dr. Wood-ward puts a plant of fpear­mint, which weighed 2 7 grains, into a phial 

,,, For a more particular accouRt ()f this plant, we mufl: refer our readers to the Chrijli,zn's M ,iga­~inc, Num,.. II. where it is intiodtlce<l with .fuit­ahJe reflecl:ions to demonfrrat'.: the wonders of· God in the works of creation. 
of 
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of water, where it fiood 77 days, and in that 
time drank up 2 558 grains of fpring water: 
And then being taken out weighed 42 grains, 
fo that the increafe wa$ only r 5 grains, which 
is not a hundredth part of the wa-ter ex­
pended. -"\Ve are therefore to lpok for other 
principles of vegetables than what are ge• 
nerally known; but this I ihall confider in 
my next courfe of Lectures. 

'What the p1ant can obtain by the earth, 
Water, and otherwife for its nourifhment, 
is generally fuppofed to be recei\·cd by the 
fibres of the roots, and conveyed by the fialk 
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 is a confiant circulation of vital {foids 
in plants as; well as in animals. But I am 
inclined to think, that a great part of the 
nourifhme11t of pln.nts is received by the 
pores of the leaves and ikin 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 circubtion of thcfe ali­
mentary juices; for they refpire as well as 
animals, and for that refpiration require fre!h 
air, and even exercife; .fince we know that 
plants, that c1re alw.iys confined in a clofe 

room 
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i;oom, will never rife to perfection. And 
that they perfpire as well as animals is evi~ 
dent, from the ini1ancc of the mint growing 

- in f pring-water above-mentioned ; for if not 
a hundredth part of th e \Vater t aken up oy 
that plant becam,e a part of the plant itfelf, 
all the refl: mufl: be perfpired throug h the 
pores, or iittle imperceptible holes in the fki11 
and leaves. This call s to my mind, fays 
Lady Caroline, a charge my Lord Marquis 
gave me, which was, never to fit in the y eri!J 
arbor ; for the matter perf pi red by the yew• 
tree, fays he, is noxious, and will make you 
ill; and I believe that was the reafo n of h :s 
Lordfhip's ordering th at old arbor to be 
demoliihed. 

But pray, Sir, why and in what manner 
can plan ts perfpire ? For the fame reafon , · 
~Iadarn, .r!nd in the fame mar~ne r, perhaps , 
that anima ls do, return i::-d the Philofopher. 
It is occaG.oned, probably , by hr:at; for we 
know that they per!pire abundantly mo re in furnmer th::m in winter; nay, when this 
vegetative principle has hee n long checked 
by cold, it breaks out with fuch force, when 
warm weather comes on , th at it is no un­
common thing, in the cold north ern co un­
tries, to fee the trets cove red with fnow one 
week, and with bloiLms the nex t. 

Plants 
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Plants are propagated different ways, but 

the 111011 general method is by feed. Some 
plants, however, are raifed by a part of the 
root of the old plant fet in the ground, as 
potatoes; others, by new roots propagated 
from the old ones, as hyacinths, and tu.lips; 
other3, by cutting off branches and putting 
them into the groun:1, which will there take 
root and grow, as rvines; and others are pro­
pagated by grafting and budding, or inocu­
lation; But what I reprefented as mofr my­
flerious, and indeed for the fobjdt of a 
Lecture in my next Courfe, is the Sexes of 
plants ; for many forts have both male and 
female organs, and the one will not flourifi1 
and increafe without the aid of the other. 

Of ANIMALS. 

We are now to fpeak of the Animals that 
inhabit the earth, whi h are naturally di .. 
vided in to Men and Brutes. 

Of Men, there fe c: m to be four different 
forts.-Nay, don't be frightened, Lady 
Caroline .'-Sir, fays ihe, I fhould have made 
no objection, had you faid four hundred, 

_provided you had diftingu i{hed them ac­
fording to their different difpofitions -
True, Madam, fays the Philofopher, or ac­
~ording to their different fealures, and then 

you 
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JOU might have faid four hundred thoufand; for it is very true, Madam, tho' very won· derful, that out of four hundred thoufand faces you will not find two exacl:ly alike ; and but for this miraculous and gracious providern;:e in God, the world would have been all in co11fufion. But the divifion I would willingly make of men, Lady Caro­line, is that of ,white, tawny, black, and red· and thefe you will allow are, with refpecl: t~ coLur, dlentially different. Mofi of the Eu­ropeans, and fame of the Ajiatic an; white ; the Africans on the coafr of theMediterranran fea are tac-JJny; thofe on the coafi of Gu;nea black; and the o.riginal .Americans red, or of a red copper-colour : How they came fo is only known to their Maker; and therefore -I beg yo u would fpare yourfelves the trouble of afking me any queihon on that head. Brutes may be divided into four claifes ; that is to fay, I • .Aerial, or f uch as have wings and fly in the ai r, as birds, c;,,vajps, .flies, t.5 c. 2.. 'Terre}lrial, or thofe which are confi ned to the earth, as quadrupeds, or four­footed beafis ; reptiles, which have many feet; apd ferpents, which have no feet at all. 3 • ..llquatick, or thofe that live in the water, as .fijh of all kinds, whether they ar~ covered with fcales or !hells, or are, like 

the 
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the eel, without either. 4. Amphibious, or 
thofe that can live for a long time either upon 
the earth, or in the water; as otters, alliga­
t ,Jrs, turtles, &c. I fay for a long time, be­
c:iufe I apprehend, that the ufe of both thefe 
elements are neceifary for the fobfifrence of 
thofe animals ; and that though they can 
live for a conuderable time upon land in the 
open air, or as long in the water, excludect 
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 anima's we are to oh­
fcrve, however, that there are fome which 
cannot be confidered unJer either clafs, 
being, as it were, of a middle nature and 
partaking of two kinds; thus bats fee:m to b_e 
partly beafl:s arid p artly birds. Some reptiles, 
likewife, and fome of th e water animal:: , 
want one or more of the five fenfes with 
which other animals are endowed , as civorms, 
cockles, oyjlers, &c. lf I mi .ake not, fays 
Lady Caro !iue, I have feen the animals 
divided into different claffes in books of 
Natural Hi.fl-ory, and defcribed under the 
beads of beajls, birds, fijhcs, and infecls. Very 
true, Madam, fays the Philofopher; but 
the prefent method foits my prefent purpofe 
the befr? ,md <;an make ~o alteration in the 

nature 
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nature of things; however, as I have not yet 
meBtioned the word ivfec7s, 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 bod1ef, by 
which they are foemingly divided into two 
partli, thofe parts be1.ng only joined together 
by a [mall ligament, as in flies, .,_,vcrfps, &c. 
And as fome of thefe in/ells undergo different 
changes, and in time becorr.e quite different 
animals, I {hall ~onfider 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, qnd ought to be ex­
amined with great attention. Tµere is fomc­
thing fo ama1,ing and miraculous in the 
transformation of infects, that l am lofc i11 
reflection whenever the fubjecr :fl:rikes my 
mind, and fometirnes incliued to think that 
other animals may undergo fome fuch change, 
vVho, that had not made the obfervation, 
\.vould think, Madam, that this 'grub craw­
ling or rather fleeping here, would by :::nd 
by become a fine liutterfly, decked out in all 
the gaudy colours of the rainbow; or that 
thisfilk'1-vorm :fhould be capable of affuming 
fo many different forms ? And is it not 
altogether as miraculous, that if fome ani­
p1nls arc cut in l'ieces, every feparate pieG~ 

I Pr 
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or part of the original animal will become 
one entire animal of itfelf? Yet th::it the 
polype or poly-pus is endowed with this pro­
perty has been demonflrated; and I have 
here one that was divided into feveral part~ 
fome time ago, which parts are now be­
come difrinct and perfect polypes and alive, 
as you may fee by viewing them through 
this rnicrofcope. 

But the fagacity and acute fenfes of fome 
of the animals (in which they feem to exceed 
man) are altogether as furpri1,ing, as I fhall 
de monltrate in my next Courfe. In your 
next courfe, fays Mafier Wilfon, why don't 
you do it now? Peace, prithee, C/'om, fays 
the Philofopher, learn this firfr, and then 
I'll talk to you about bea,vers building of 

houfes ; 
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houfes ; bees forming themfelves into a fo. 
ciety, and chufing a ~een to govern them; 
birds knowing the latitude and longitude, 
.and failing over fea through vail: tracts of air, 
from one country to another, without the 
ufe of any compafs; and of other things, 
which are fofficient, I think, to lower the 
pride of man, and make even rhilofophers 
blufh at their own ignorance.-And now, 
Lady Caroline, prepare to here a few hard 
words, and I will finifh this Lecture. But 
why mufr it be finifhed 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 mufl: defire your Lady­
:fhip, and the re ft of the good company, to 
learn from Mr. Ne-u·bery'sPocket Didionary, 
or fome other book of that kind. 

All animals receive their food at the 
mouth, and moil: animals, but efpecially 
t hofe of the human kind, chew it there till 
it is intimately mixed with the faliva or fpit­
t le, and thereby prepared for the eafier and 
better digefiion in the fromach. When the 
fromach has digdl:ed the food, it is thence 
conveyed into the guts (pardon the expref­
fion, La<lies, for I cannot avoid it) through 
which it is moved gently by what is calleGi 

I 2 tho 
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the j) l' riJlaltick motion; as it paifes there; the 
cln le, which is the nutritive part, is fcparated by the lacleal ,veins, from the excrementitious 
parts, and by them conveyed into the· blood; 
with which it circulates, and is concocl:ed 
into blood alfo l and this circulation is thus 
performed : The blood being, by the ,voza 
ca-va, brought into the right ventricle of the 
heart, by the contracl:ion of that mufcle, 
is forced into the pulmonary artery of the 
lungs ; where the air, which is continually 
inf pi red or drawn in by the lungs, mixes 
-with and enlivens it; and from thence the 
bhod, being conveyed by the pulmonary 
rvi: in into the left ventricle of the heart, the 
contracl:icn of the heart forces it our, and 
by ;:he arteries difiributes it into all parts of 
the body, fr.im whence it returns by the 
veins to the rig ht ventricle of th e heart, to 
purfue the fame courfe again, in order to 
communicate life and heat to every part of 
th is· wonderful machine, the body. But this 
is not all; for, according to Anatomifis; 
fome part of the blood, in the courfe of its 
circ ulati on, goes t o the head ; where a por­tion of it is feparated by the hrain, and con­
cocJcd i nto a uimal fpirits, which are dif­
tributed by the nerns, and impart fenfe 
and mofr:n throughout the body. The in-

:fl:ruments 
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itru111erfts of motion, however, are the muf­
des; the fibres or ftnall threads whereof, 
contratt:ing themfelves, move the different 
parts of the body; which in fome of them 

, is done by the dire8ion of the mind, a1:1<l 
called <Voluntary motion ; but, in others, the 
mind feems not to be concerned, and there­
fore thefe motions are called in:voluntary. 

This .is the progrefs of animal Efc ; by 
which you will perceive that a man may, 
even at home; and within himfelf, fee the 
Wonders of God in the Works of Creation. 

We have now finiihed our furvey of the 
Uni verfe, and c_onfidered t hcfe great mafTes 
of matter, the Stars and Plariets; but par-

. ticularly our earth and its inhabitants ; a11 
which larg~ bodies are made up of incon­
ceiveable f mall bodies; or atoms: And by 
the figure, texture, bulk, _and motion of 
thefe infenfible corpufcles, or infinitely fmall 
bodies, all the phrenomena of large bodies 
may be explained. 

1 3 LECTURE 



[ 9~ ] 
~~~~~~~:~:~~~~}g~~~ 

LECTURE VI. 

Of the FIVE SENSES of MAN, and of his 
UNDERSTANDING. 

AT our mxt meeting there was a great 
deal of good company, who came to 

hear the Boys Philoji1phy, as they called it; 
on which account I could obferve that Maf­
ter Telefcope took lefs pains to be unded1ood 
by the young Gentlemen and Ladies, and 
add reffed himfclf more particularly to th@fe 
of greater abilities. 

As the company came in laughing, and 
affected to talk, ar;d 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 Leclure; upon which he bowed 
to his Lord{hip and the refl: of the company 1 and began ; but had fcarcely f poken three 
words before he was inrerr~1pted by Sir 
Harry ; he therefore Hopped for fame time, 
and then began again; but the tongue of the 
young Baronet foon file need him, and he 
hood without fpeaking a confiderable time, 
On t:-:is the comp,1ny looked at each other, 

and 
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and the Marquis bad hini go on. My dear, 
fays the Marchionefs, how can you expect 
this young Gentleman to read a long Lec­
ture, when you know that Sir Harry, who 
loves to hear himfelf talk of all things, has 
not patience to f up port fo much taciturnity? 
Why, Madam, fays the Arnbaffador of 
Bantam (who came in with the Marquis) I 
thought we had all been atfemb1ed to hear 
this Lecture. That was indeed the inten­
tion of our meeting fays the Marchionefs ; 
but I hope your Excellency knows the polite 
world better, than ~o expect people !hould be 
fo old failiioned as to behave on thefe occa­
fions, with any fort of good. manners or de­
~orum. In my country, fays the Amba[. 
fador, all the company keep a profound fi. 
lence at thcfe meetings. It may be fo,- re­
plied the Marchionefs; but I affure your 
J:t~xcellency, it is not the cuflom here. 
'\Vhy, Sir, I have been often interrupted in 
the middle of a fine air, at an Oratorio, by 
a Gentleman whifiling a hornpipe ; and, at 
the Rehearfal at St. Paul's, it is no uncom• 
man thing to hear both G et1tlemen and 
Ladi es \;lllgh louder than the organ. Hufh, 
Madam, fays the Marquis, if your friends 
~nd neighbours are fools, you ought not to 
t:xpofe them, and efpecially to foreigners. 

Take 

l 
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Take care, while you condemn this unpolitt 
behaviour in others, that you don't run 
into it yourfelf. Politenefi is the art of be­
incr always agreeable in company; it can 
therefore feldom deal in.farcafm or irony ; 
becaufe it fhould never do any thing to a• 
bridge the haP.pinefs of others; and you fee, 
my Dear, you have made Sir Harry uneafy, 
for he blufhes. 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 lafl: Lecture, it may 
not be amifs to examine our own faculties; 
:rnd fee by what means we acquire and frea­
fure up a knowledge of thefe things ; and 
this is done, I apprehend, by means of the 

J en/es, the operations of the mind,- and the 
memory; which lafr may be called the frorc..­
houfe of the underjlanding. The firfl: time 
little Mafrer is brought to a· looking-glafs, 
he thi11ks he has found a new play-mate, 
and cal.ls ou-t Little boy ! Little boy I for 
having never feen his own face before, it is no 
wonder that he fhould not know it. Here is 
the idea, therefore·, of fomethi-ng new acquired 
by /z6ht.-Prefently the father; and mother,. 
aud nurfe c0me forward to p~rt'.l ke of the 
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child's diverfion. Upon feeing thefe fa;urts 
in the glafs with whom he is fo well !l..C­
quainted, he immediately calls out, There, 
Papa .1 there, ]Vlamma ! there, Nur/e ! ~nd 
now the mind begins to operate; for feelrng 
his father's hand on his own head, cincl fee­
ing it on the little boy's head in the glafs, he 
cries, 'There me! Now this tranfaclion is 
lodged in the memo1y, which, whenever a 
looking-glafs is mentioned, will give b:ick to 
the mind this idea of its reflecling objecls. 

The whole company were pleafed with 
this familiar demonfiration ; but Sir Hany 
afked how he came of all things to make 
ufe of a looking-glafs? Becaufe, Sir, fays 
he, it is an objet1 with which fome people 
are the mofl: intimately . acquainted.-.1\.s 
Sir Harry is an egregious fop, this reply 
produced a louJ laugh, and maiter 'Tehfcope 
was looked upon to be a Wit as well as a 
J?hilo.fopher: however, I am inclined t(.) 
think the expreffion was accidental, and not 
intended to hit Sir l-Iarry, becaufe I know 
his good fen[e would not per!nit him to treat 
an elder and fuperior in that manner.-The 
laugh being a littl~ fubfided, our Philofopher 
thus proceeded on his Ledure. 

All onr ideas, therefore, are obtained 
either by finjation or refieflio1;,. that is to 

fay, 
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fay, by means of our five fenfes, as feeing, 
hearing, fine/ling, ta.fling, and touching , or 
by the operations of the mind. 

Before you proceed farther, fays the 
Countefs of c_r'c;,vi/ight, you fhould, I think, 
explain to the company what is meant by 
the term idea. T hat, I apprehend, is fufli. 
ciently explained by what was faid about the 
looking-glafs, fays the Philofopher; but if 
your Lady{hip requires - another definition 
you fhall have it. By an idea, then, 1 
rneai.,1 that image or piRure, Madam, which 
is formed in the mind of any thing which 
we have f cen, or even heard talk uf; for the 
mind is fo adroit and ready at this kind of 
painting, th at a town, for infiance, i!. no 
foon er mentioned, but the imagination fhape:. 
i · in ro f ,rm and prefents it to the memory. 
N 'one of thi i compaoy, I prefume, have ever 
fecn Drejarn, yet there is not one, perhaps, 
but has fo rmed, or conceived in his mind, 
fom e idea or pi8ure of ,hat unhappy place. 
Not one of us ever faw the Nabob's pm­
digious army and elephants, yet we have all 
formed to ourtelves a piclure of their running 
away frow a fnrnll parry of our brave country• 
men, led againfr them by the gallant and 
courageous Colonel Clive . When we read 
in the news-papers a defcription of a /ea en· 

gageme.>Jt» 
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gagement, or of the taking of Louiflourg, 
~iebec, or any other important fortrefs, the 
mind immediately gives us a piclure of the 
tranfaclion, and we fee our valiant officers 
iff uing their orders, and their intrepid men 
furling their fails, firing their guns, fcaling 
the walls, and driving their toes before them. 
To purfue this fubjecl: a little farther-No 
man has ever fcen a dragon, a griffin, or a 
fairy; yet every one has formed in his mind 
a piflure 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 call~d an 
adequate or nal idea; but when it is con­
ceived in the mind without feeing the obj :.:ft, 
it is an inadequate or imaginary idea. 

I ili.all begin my difcourfe of the Senfes 
with that of the SIGHT, fays he, becaufe, 85 
Mr. Add~/on obferves, the fight is thr mofr 
perfect and pleafing of them all. The or­
gan of feeing is the eye, which is made up of 
a number of 11arts, and fo wonderfully con~ 
trived for admitting and refraeting the rays 
of light, that thofe which come from the 
fame point of the objef.t, and fall upon dif~ 
fe rent parts of the pulpil, are again brought 
together at the bor tom cl the eye, and by 
that means the whole object is painted on ~ 

m~m-
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membrane called the reiina, which is fpread 
there. 

But how is it poffible~ fays Sir Harry, for 
you to know that the objec1: is thus painted 
on the retina ? ln fome meafure from the 
firuc1:ure of the eye, replied the Philofopher; 
but, I think, it is manifefl: from that diforder 
of the eye, which furgeons call the gutta 

firena, the very complaint which my Lord's 
Butler has in one of his eyes. l f you exa­
mine it you will find that he has no fight with 
that eye, tho' it looks as perfect as the other 
~ith which he fees well ; this is, therefore,. 
occafioped by fame paralytic, or other dif­
qrder in that membrane, or expanfion of the 
optic nerve, which we call the retina, anq 
proves that all vifion arifes from thence. 

· That which produces in us the fenfation 
which we call $eeing, is light, for without 
light nothing is vifible. Now light may be 
confidered either as it radiates from lumi­
nous bodies direclly to our eyes, and thus 
we fee thefe luminous bodies themfelves ; 
as the Sun, a lighted torch; &c. or as it is 
reflected from other bodies, and thus we fee 
aflo<i.t>er, a man, &c. or a picture reflected 
from them to our eyes by the rays of Lght. 

It is to be obferved that the bodies which 
refpec1: the light are of three forts, 1. Thofe 
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that emit the rays of i'ight, as the fun a·nd 
fixed il:ars, 2. Thofc that tran[mit the rays 
of ligh r, as the air; and', 3. Thofe that r_e" 
fleet them, as the moon, the eanh, iron, &c. 
The firil we calI luminous, the [econd pellucid, 
~fod the third opaque bodies. It is alfo to be 
ob[erved, that the hys of light themfelves 
are never feen ; but by their means we fee 
the 1L1111inous bodies from which they ori­
ginally cam·e, and the opaque· bodi'es from 
which they are reflected ; thus, for infiance, 
when the m·oon fhines, we cannot fee foe 
rays which pa[s from the fun to the moori; 
but, by their means, we fee the moon fro1n 
whence they a\·e reflected. 

If the eye be placed directly i11 the me­
dium through which the rays p,1fs to ii, tht 
medium is not feen; for we never fee the air 
through vihich the rays come to ou_r eyes ., 
But if a pellucid ooc.ly, throu·g h which the rays 
are to pafs, be pla,e<l at a diftancc from our 
eye, that body will be fren, as wdi as thofe 
bodies fron1 whence foe rays came· that pafa 
through if to our eyes; for infl:c1nce, he'who 
l'ookc. through a pair of fpeBacles not only 
fees bodies through them, but alfo fees the 
glafs idelf, becaufe the gla'!i;,. being a folid 
bodv, reflects fome rays ot light from its 
f1,)rfr1ce; ,ind being pbced at a convenien; 

;,r di.fl:..mct.: 
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<lifl:ance from the eye, may be feen by thofe 
reflected rays, at the fame time that bodies 
:at a greater difiance are fcen by the tranf• 
mitted rays; and this is the reafon, perhaps, 
why objecl:s are feen more difiinclly through 
a reflecl:ing than through a refracl:ing tele­
fcope. 

There are two kinds of opaque bodies, 
namely, thofe that are not fpecular, as the 
moon, the earth, a man, a horfe, &c. and 
others that are faecular or minors, like thofe 
in reflecting teldcopes, whofe furfaces being 
poliihed refrecl: the mys in the f:-tme order 
as they came from other bodies, and fhow 
llS their images; and rays that are rhus re­
flected from opaciue bodies always bring with 
them to the eye the idea of colour, though 
this colour in bodies is nothing more than 
:a difpofition to reflccl: to the eye one fort of 
rays more copioufly or in greater plenty 
than another; for particular rays imprefa 
upon the eye particular colours; fame are 
red, others blue, yellocr,v, green, &c. Now it 
is t-0 be obferved, . that every body of light 
which comes from the Sun feems ro be com­
pounded of thele various forts of rays; and 
as fome of them are more r~f rangible th,111 
others, that is tn fay, are more turned out 1Jf · heir cour[e in patfing from one medium 
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to another, it neceifarily follows that they 
will be feparated after fuch refraction, and 
their colours appear dillinct. The moft re­
fmngib!e of theie are the rviolet, and the leafr 
the 1·ed; the intermediate ones, in· order, 
are indigo, blue, green , yellow, and orange. 

How do you know, :v.Ir. Philofopher, 
that colours are feparated in this manner ? 
fays Sir Harry ; I ha Ye no notion of thefe 
doctrines withou t demonflration. That you 
may have, if you pleafe, replied the Phi­
lofopher. Pray, Mafrer Lovelace, hand 1pe 
that Prifm. 

• I( 

Now, Sir I-Jarry, if you will pleafe to 
h<:>ld this Prifm in the beams of the Sun, yo1J, 
will fee the colours feparated in the manner 
I have mentioned. l)leafe to look, Lad\· 
Caroli~te, the feparation is very plcafing , and 
you will find what I fa id of the rainbo'lv in 

K 2 my-



108 O.fthe F1vE SENSES qf MAN', 
my third Lecture confirmed by this experi. m·enr. 
· All thefe rays differ not only in refrangi~ bii'ity but in rrflexihility; 1 mean the pro­perry of being refl.efted fame more eafily than others. And hence arife all the vario ou's colours of bodies. 

· The ~ hitenefs of the Sun's light is owing, it is fuppofed, to a mixture of all the original colours in a due proportion ; and wbitenefs in other bodies ~s a difpofition to reflect all the colours of light nearly in the fame proportion as they are mixed in the original :ray s of the Sun; as b!acknifs, on the con- . trnry, is only a difpofition to abforb or fiifle, without retlecl-ion, mofi of the rays of eve ry fort that fall op t hefe pod~es; and it is for th at reafon,' we may fuppofe, that hlack clothes are warmer than thofe of any other colour. The inhabitants of Naples, though in fo hot a clime, for the mofi part wear black. 
Ligbt

1 as we have already obferved, is f~cc~ffively propagated with moil: amazing fwiftnefs; for it comes from the Sun to the EJirth in aboµt Ceven or eight min~tes, though aphe difl-ance offeventy millions of miles. 
HEARI N G is the next moil: extcnfivc pf ou~· tenfes, -~he o;gan of which is the Ear, 
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whofe ftrucrure is extremely curious, as may 
be fecn in t he books ef Anaromy. 

That \\ hich the ear conveys t ·, the brain 
is called found, though rill it reaches and 
afft::cts the pcrc~pt;ve part, it is in real ity 
not hing but motion ; and this motion,. 
wh ch p roduces in us the per(e ption of 
found, is a v ib rat ion of the air, occafioned 
by a very fh ort and quick tremulous rnut ion 
of th e body fro m whence it is propagated. 
~ hat found is conveyed in rhis manner, 
may he known by what is obfervc<l and felt 
in the fir· ngs of mufical in :t rument: , and of 
pells, \\ h .ch tremble or vibrate as long as 
we pe rceive any found come from them; 
and from this dfect which they produce in 
us, they are called Sounding Bodies. 

Sound is propagated at. a great rate, but 
n ot near fo fa fl as light. I don't ~now th at, 
fays ~ady Caroline. Then your Ladyihip 
h;1s forgot wh.u paffed in our Lcll:ure upon 
Air, replied the Philofopher; and to confirm 
by experiment wh ,it I advanced, I mufr beg 
his Lordihip to order one of the fervants to 
go a difrance into the park, and difcharge a 
gun. The Gentlemen were averfe to this, 
it being an obfervation they had made a 
hundr~d tirµes; but to gratify the young 

~ 3 people, 



TIO Of the F1\"E SE:-;-SES of MAN, 
rrnrl e, my Lord ordered his Game-keeper out, :1 nd when the piece was difcharged, th ey had the fatisfaltion of feeing the fire lon;~ before they he,1rd the report. 

S 1ELLi i\G is another fenfe which frems to be excited in us by external bodies, and fomctim cs by bodies at a great difl:ance ; but th.at which immediately aftetl:s the nofe, the organ of fmelling, and produces in us the fenfation of any {mell, are effluvia or in, vifible panicks that fly from thole bodies to our olfallory nerves. How do you prove this, young Gentleman ? fays Sir Harry. Sir, replied the Philofopher, had you been here ycfterday you would not have a'fked this queilion, for, as the wind was N onh Eafr, the effluvia from my Lord's brick-kilns were ready to fuffocate us; but no ·.v the wind is · rnrncd to the S@uth-\'Vefl you ol/erve no foch t hin.g, be.:aufe thofo rjfturvia are driven a contrary way. 
The power which fome bodies have of emitting thefe <'.ffeu<1.1ia or ileams withou.t: being vifibly diminifhcd, is to me mofl: amaz­ing; yet that it is true we know by abundant experience. A fingle grain of m11jk will font a thoufand rooms, and fend forth thefe odori­ferous particles r·or a great numhcr of years \\ithout being fpent. Surely thde particles 

mufr 
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mufr be extremely fmall; yet their minute~ 
nefs is nothing when compared with the 
particles of light, which pervade and find 
their way through gla[s, or t() the magnetic 
d/lwvia which pafs freely through metallic 
bodies ; whereas thofe eftluvia that produce 
the fenfation of fmelling, notwithil:anding 
their wonderful property of fcenting all 
places into which they are brought, and 
without any · fenfible diminution, are yet 
too grofs to pafs the membranes of a bladder,. 
and many of them will fcarce find their way 
throl:lgh a common white paper. 

There are but few names to exprefs t~e: 
infinite number of fcents that we meet with . 
I know of none but thofe of fweet, }linking., 
1·ank, mujly, and four; for fo barren is our 
language in this ref peel, that the refr arc 
expreffed either by degreei of comparifon, or 
from epithets borrowed from bodies th~t: 
produce fcent, which mufr, in many cafes, 
be very inexpreffive; for the fmell of a ro/e, 
of a rviolct, and of mu/k, though · all fwee r, 
are as difrinct as any frcnts whatever. 

The next fenfe under our confideration is 
TASTE, the organ of which is the tongue, 
and the palate, but principally the tongu..- . 
Ay, and a pretty organ it is, fays Ladv 
Carolir.1. V/h n l1fed wid1 your Lady!11ip 's 
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djfcretion, Madam, replied the p hilofophet. 
13µt I mufr obferve to y '..J ur Ladyihip, an4 
Jpe refr of the good company, that though 
bodies which emit light, founds, and /ants, 
are feen, heard , and fmelt at a difoince; yet 
no bodies can produce tafre, without being 
immediately applied to the organ; for thoug.q. 
Jbe meat be placed at your· mou th, you know 
nqt what ta1 te it ,vill produce till you have 
touched it with your tongue or palate. 

Though there is an amazing variety of 
tail:es , 1et here, as in fcents, we have but a 
few general names to exprefs the whole ; 

Jcwect., fottr, bitter, har}h . jmooth, and rank, 
~re ~11 that I caq. recollect; and our other idea~ 
of tafre are generally conv~yed by borrowed 
.:fimilitudes and qpreffions by ~hofe of [cents! 
lt is furprifing, fays the ..l,mbaffador, that 
1n this age pf gluttony, your language 
f11pulcj be; fo b~rrf!) as not to ~fford you words 
!O·expr!!f~ tho_fe ideas ~ hich ar~ excited by 
exq'--lifite flavours. · Sir, fays the Marguis, 
this may be eafily a.:coqnted for. I mu(l 
inform your Excellency, that we are in­
debted for our moil: expreffive terms to the 
Pc ets, who were nevt:r •much acqµainted 
~vith good eating, and are lels fo fince litera• 
iure has lofr its ze.ft. Very true, my L~rd? ' . . , ' fay~ 
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fays Sir Harry, their difhes, poor creatures, 
have lately been of the mental kind; but 
h.ad you a few rich Poets that could afford to 
live like people of tafle, infl:ead of your [weets 
a,nd your fours, and fuch old fafh:on terms, 
you would have the calapajh and calapee fla­
vour, the live-lob/fer flavour, the '"JJhipt pig 
flavour, and a liO: of others, a£ 16ng--as 
my arm. Fie, Sir Harry, fays the Marchi­
onefs, no more of that, I beg; you know 
Lady Caroline can 9 t bear the name of Bar­
barity. Nor I neither, fays the Amba!fador; 
b.ut pray what barbarity is there in this, 
Madam? Oh! none at all, replied Sir Harry, 
I only mean to infinuate that fome of our 
great people are not content with having 
food brought from the Ea.fl and Wef) Indies, 
and every other part of the world, to gratify 
their palates, but they mufr roafl: lobflers 
aiive, an~ whip young pi!;s to death to make 
them tender. Good ;od ! C1ys the Ambaf­
f~dor, are there people in hngland capable 
of fuch al ts of inhum ,rnity ? A man that 
would do that •.vo111J rnJrder me, if ri,e law 
did not .fhnd b-' t wren LI , ; ·111d tde L1,v is but 
a poor fcree n whne humanity is lo(l: and 
confcience is ulled to flpep . r'll apply to the 
King my mafre r fJr my difmiHir n, and no 
longer live wich a p,eo_p.le who nave adop ted 
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fuch diabolic~! cuf1:orns. T he- Ambaifador was fo much in a pa!ll.on, that it was with d ·fticulcy my Lord Marqµis pacified him; a1"d poor Lady CaroiiuP1 whofe kind _ foul fy)npachizes with every creature in diO:refs, was in tears at th e bare rehearfal of thefe acts of cruelty. T!pon which the Baronet was blamed by 3l[ 'the company, except my­fclf, and, I think be never ihowed fo muck. gooJ fen Ce in his li fe ; for there was one in the room who dcf::- rvcd the reproof. 

\Vhen the Amba!fador had fat down with a figh, and Lady Caroline had wiped the precious pearly drops from her cheeks, our Philofopher arofc and thus purfued his Le/hire. 
I have already taken notice of fou1· of our frnCcs, and .. am now come to the fifth and bJ1, {mean ch .Hof the ToucH, which is a fenfe fprcad over the whole body , though it is more particularly the bu1incfs of the hands and fingers; for by them the tangible qualities of bodies are known, fince we dif­cover by the touch of the fingers, and fome­time; , indeed, by the touch of other parts of the body, whether things are hard, /oft, ,-ough, _fmooth, c-JJet, dry, &c. Bue the quc1litics which moil affelr this fenfe are heat and cold, and which, indeed, are the g~·eat 
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engines of Nature; for by a due temperametit 
of thofe two oppofite qualities moil of her 
productions a re 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._ 
t he parts of a body are vioiently agitated, 
we fay, and indeed we feel, that body is 
hot; fo that th at which tO our fenfation is 
beat, in the object is nothing but motion . 
H ey-day, fays Lady Caroli11e , what fort of 
Philofophy is this? Why, Mad am, fays Sir 
Jla1·ry, this is a pofitiop which ha s been laid 
down by thefe airy Gentlemen for a loner 
time, but which never has been proved by 
experiment, Take care, B1:ronet, fays the 
Marquis, or you'll forfeit all pretcnfions tQ 
Philofophy. The forfeiture, my Lord, is, ' 
made alre,ody, [ay_s the Philofopher; Sir­
lfarry h '.l s bee_n boJd enough to deny t;.k1 ~ 

\vhich experience every day con6rms fo:; 
truth. I f what we call H eat is not motiun-. . , 
or occafioned by the motion of bodie~, bow 
.came my Lord's ~pill to .take fire th e oth er 1 

day, when it was running round withou t ~ 
proper fupply of corn ? And h ow came your 
pofr chariot to fire while ru 1: ning J o \\' [1 
Breakneck hill, S ir Harry ? C onfid e r, there 
was ~1obod_y with a tor~ h unc!cr the ax le-

ue.c; 
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tree; but this is a part of philofophy known 
even to the poor ignorant Indians, who, 
when hunting at a great diflance from home, 
and wanting fire to drefs their meat, take a 
bow aad a firing and rub two pi-eces of wood 
together till they pwduce flame. But you 
may fee, Sir Harry, that heat is occafioned 
by the motion of bodies, by m1J.y rubbing 
this pieee of fmooth bra-fs on the table-· 

, il:ay, I'll rub it .-It mt1fi be done brifkly. 
There, now you'll fed it hot; but ccafe 
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, fo cold, on 
the contra·ry, is occafioned by the ccifation 
of the motion of tnofe particlts, or theit 
being placed in a ilate of I d1. 

But bod·ies appear hot or cold in proportion 
to rhe temperament of fhat part of the hLt­
man body to which they are applied, fo 
that what feems hot to one,- may not feem fo 
to another: This is fo true, that the fame 
body felt by the two hands of the fame man, 
may at the fame inftant of time appear warm 
to the one hand and cold to the other, if 
with the one hand he has been rubbing any 
thing, while th~ other was kept in a flate of 
rdl; and for no other reafon but becauf.e 

the 
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, the motion of the infenfi ble particles of that 
hand witn which he has been rubbing, will 
be more brifk than the particles of the other 
which was at reft. 

I have mentioned thofe objects which are 
peculiar to each of our fenfes, as light and 
colour to the fight s .found to the bearing ; 
odours to the finell, &c. but there are two 
others common to all the fenfes, which dc­
ferve our notice, and thefe are pleafi1re and 
pain, which the fenfes may receive by their 
own peculiar objects ; for we know that a 
proper po rtic;m of light is pleafing, but that 
too much offends the eye; fome founds de­
li o·ht, while others are eifagrceable, and 

b • d grate the ear ! fo heat, rn a mo era te degree, 
~s very plcafa nt; yet that heat may be fo 
increafod as to give t,he moil: intolerable pain . 
But thefe thi ngs are too well known to be 
longe r infifred on. 
_ Now from the ideas or conceptions formed 
in the mind, by means of our fenfes, and the 
operations of t he mind it felf, are laid the 
fou ndation of the human undedlanding, the 
lowefr degree of wh ich is perception; and to 
conceive a righ t not ion of this, we mufr dif­
t inguifh the fir it objects of it, which are 
ji:nple ideas, foch as a re reprefented by the 
words, r1:d7 blue, bitter, Jweet, &c. from 

L the 
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the other objel1:s of our fenfes; to which we 
may add the internal operations of our own 
minds, or the ohjel1:s of n ·flel1:ion, fuch as 
are thinking, c-J..1i.liing, &c. for all our ideas 
,are fir.fr obtained by f enfation and refieclion. 
The mind having gained variety of Jimple 
ideas, by putting them together, forms what 
are called rompounded or complex ideas, as 
thofe fignified by the words, man, hor:fe, 
,nary gold, "JJindmill, &c. 

The next operation of the mind ( at of the 
underil:anding) in its progrefs to knowledge, 
js that of abil:racting its ideas; for by ab­
fl:ra8ion they are made general ; and a 
g eneral idea is to be confidered as feparated 
"from time and place, and lodged in ·the mind 
to reprefcnt any particular thing that is 
_confor111able to it. 

Knociuledge, which is the highefl degree 
.of the fpe~ulativc fAcµlties, confifis in the 
perception of the truth of affirmative or ne,­
gati ve propofitions ; and this perception is 
;either immedifltC or rnedia :e. \Vhen, by 
.~omparing two iJca_s toge-ther in the mind, 
¥'e perceive their agreement or difagreemenr, 
f'lS that black is not white; that the whole is 
pigg,er than a part; i nd that two and two 
fire ellqal to four, ?xc. it is called immediate 
perceptiop, or intuitive knowledge ; and as 

' ili~ 
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the truth of thefe and the like propofitions is 
fo e\'ident as to be known by a fimple in., 
tuition of the ideas thcmfelves, they are alfo 
called .(elf-evident propo}itious. 

Mediate perception is when the agreement: 
or difagreement of two ideas is made known 
by the intervention of fome other ideas ~ 
Thus if it be affirmed that my Lord's bay 
borfe is as high as my father's, ti1e agreement 
or difagreement may be feen by applying the 
fame rneafure to both: And this is called de. 
monflration, or rational kilowledge. The di­
menfions of any two bodies which cannot be 
brought togeiher, may be thus known,- by the 
fame meafure being applied to them both. 

But -the undedl:anding is not confined to 
certain truth; it alfo judges of probabi ,ity~ 
which confifts in the likely agreement or dif­
agreement of ideas; .and the a!fenting to any 
propofition as probable, is called opinio", or 
belief.-vVe h2ve now fini!hed this Cou rfe 
of Lecrure~. I hope not, fays Lady Caroline, 
with fome emotion !-Why, JVIadam, retu111-
ed the Philofopher, we have taken a curfory 
view of natural bodies, and their caufes anti 
effects; which I have endeavoured to explain 
in fuch a manner as td be intelliP-·ible, at , Q 

leaft, if not entertaining ; and pray what 
more did your Ladyiliip cxpecr ? Sir, replied 

L 2 the: 



120 Of the F1vE SENSES of IvfAN, 
the Lady, I a,m great1y pleafed with the ac ... count you have given us, and I thank you, Sir, for the pains you have taken to anf wer · the many quefiions I have troub1ed you with. What J had further to hope, was,. that you wou1d have given us, when yo~ was on the fubject of Animals, fame firic­tl1res on the cruelty with which they are too often treated; and have thrown in re­flections and obfervations tending to inforce in mankind a different conduet. This I wifhed for, and {hou1d have been glad to have had Sir 'Tbomas and his Lady here at the fame time; who are both extremely fond of their little dome.fl:ic creatures, and I ad mire them for their tcndernefs and com­

pailion. 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 be­haviour, but I am afraid Lady Caroline, that we often mii1ake characters of this kind, and take th ,it for humanity and tendernefs, which is only the effect of fancy or felf-love. That Sir 'Ihomrts has compaifion, I 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 tQ 
ot~er creatures that ~£ford him none, he 

l~ 
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is abfolutely infenfible. I have feen him 
even at Chri.flmas,. feed -~is ~)[etty pupps, as 
pe calls them, with del1cac1es ; but rave at 
the fame time, in a mercilefs manner, at 
poor children who were fhtvering at his gate, 
and fend' them away empty handed. Our 
neighbour, Sir William, is alfo of the fame 
difpofition ; he will not fell a horfe that is 
declining, for fear he ihould fall into the 
hands of a mailer who might treat him with 
cruelty ; put he is largely concerned in the 
flave trade, (which, I tnink is carried on by 
none but ewe good Chri.flians, to the dif­
honour of our ccxlrflial Mafter) and make~ 
no difficulty of feparating th~ hu!band frotl) 
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 ofteq to the mofi: 

. :mercilefs of the human race. I remember 
him in great difirefs for his pointer Phillis, 
vt" ho had lofi her pup;ies ; but the fame 
af~rnoon I fail' him, without the leafi coll)• 
punction 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 
jn the la.fr war, and being now fettled ih 
, L 3 bufine~1 



122 Of the F1vE SENSES o(MAN, · 
in bufinefs, and having a family, did not chufe to enter the fervice again. Is this humanity, Madam? Is this morali ty? But above all, is this Chriftianity? And are thefe the bleffed effects of the liberty we boafr of ?-I don't expetl: a reply, Lady Caro'line, for I fhall have occafion to fay much more on thefe fobje•:l:s in my next Courfe of Leltures, and then, perhaps, you will honour me with your obfer rations. But in the mean time don't let us be mifled by f pecious pretences. "\Ve cannot judge of any rn~rn, l\1adam, by one fingle aB:ion, but by the tenour and rtfult of all his acEons, and this requires deep penetration and aa inti­mate 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 fhould be, for they are fellow tenant$ with us of the globe we inhabit. 
I have often thought, Madam, that moft of the mifchiefs which cmbarrafs fociety, and render one man contemptible to another, are owing co inordin~te ambition or extreme love of po'tver., and of -wealth, the means by which it is procured; for ::il.l the gold a man poffrHes, beyond that portion which is re-

Guifi.te • 
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q.uifite for himfdf and family, only ferves 
to inflame hi:; ambition; as all the wine we· 
drink, more than is necdfary to recruit' the­
drooping fpirits, anfwers no other purpofc bur 
to intoxicate the mind. 

I have feen a book, Lady Caroline, in 
my Papa's library, which gives fome accounr 
of on€ Lycurgu.;, an old Grecian Lawgiver, 
with ·whofe charalrer you ought to be ac:­
q.uaimed.-This man, Madam, was of 
opinion, that r eligion, virtue, and good 
manners, were the only natural cements and 
prefervation of liberty, peace, and friend­
ihip; which he found hnd been defiroyed 
and extirpated by means of wealth and felf­
interefl; he therefore prohibited the ufe of 
gold and filver, and of all kinds of luxury 
in the fi-ate, and efta-bl i:fhed fu.ch a plan for the 
education of youth of eve1•y denomination , 
as was moil likely to- confirm and habituate 
them in the practife of religion and virtue,. 
and fr"urc to the Spartans and their po:fl:erity 
the blcffi11 gs of liberty and peace. 

The event proved that his infrituti~ns 
were fou nded OD' found policy, and a per•• 
fell: knowledge of human nature: for in the 
fpace of fiv~ hundred . ye:irs, that is t? fay, 
from the tune of Lycurgus to the rntro­
dull:ion of wealth into the !late by Lyfm,de:·, 

lll 
., 



124 Of tloe F1vE SENSES ifMAN. · 
in the reign of the fir.fr Agis, there wgs no mutiny among the people; every man fub­
mitted chearfolly to the laws of Lycurgus, and all were fo united and powerful in con­feguence of their virtue,. fobriety, and the martial difcipline he had e.f!:ablifhed, (whicl\ was that of a national militia,) that Sparta, a very fmall inconfiderable fiate, not 011ly gave -laws to the re.fl: of Greece, but made even the Perjian Monan;:h s tremble, though mailers of the richefr and moft extenfive empire in the world. Bue when this great and virtuous people of Sparta had conquered A.thens, and from thence introduced wealth and luxury into their own country, th~y loit their virtue, dwindled to nothing, and were themfelves enflaved. Nor is this a matter of w01:der; for where Religion and Virtue are fet at a difiance, and V\7 ealth leads the way to pofrs of honour and trufr, fome people will flick at nothing to obtain gold; but were dignities of this kind conferred on the moU 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 felicitie$ of the Golden Age. 



tHZd of his UNDERSTANDING. 1.25 
Man in that age no rule but Reafon knew, 

And with a native bent did good purfue; 

Unaw'd by pu11ifhment, and void of fear, 

His words were fimple and his foul fincere. 

By no forc'd laws hi s paffions wt:re confin'd, 

ForConfcience kept his heart, and calm'd his mind; 

Peace o'er the world her bleffed fway maintain'd, 

And e'en in De!er_ts fmiling Plenty rejgn'd, 

F l N I S. 

ADVERTISEMENT. 

• .,. • The Author, of the preceding Sheets has iq 
mofl: Places explained the technical Terms, but in 

all he could not, without increafing the volume 

beyonc;l the Size intended, or defl:roying the 

Thread of the Narration;_ he would, therefore, 

recommend the occ:i.Cional ufe of fame good 

Dictionary, by turning to which the Terms will 

be fo fixed in the young Student's Mind, that he 

will feldom be at a I.ofs in reading any other 

Treatife on philofophical Subjects.-MeMion is 

made of the Pocket DiEfionary, 1 Page 95.) not be~ 

caufe the Terms are better defined jn that Book 

than any other, but be-eau.fe it is fold only for 

Three Shillings b0und, and by being contracted 

into lefs Cornpafs than any oth~r Dictionaries, is 

rendered more: portable and convenient fox- the 

f~ckc.t, 
Tq 



To the PARENTS,. GUARDIANS, and Go­VERNESSES, in Great-Britain, lrelcmd, and the Britijb Colonies. 

AT a Time when all complain of the De­pravity of Human Na re, and the Dege­neracy of the prefent Age; any Defign ti-mt is calculated to mend the Heart, and inforce a contrary Con<luB:, mufi furely claim the At­tention and Encouragement of the Public. It has been faid, and very wifrly, that the only way to remedy thefe Evils, is to begin with the rifing Generation, and to take the l\1ind in its Infant State, when it is uncorrupted and fufceptible of any Impreffion ; to reprcfent to Chjldren their Duties and future Inrercfrs in a Manner that fhall feem rather intended to amufe tl:ian infrrucl:, to excite their Attention with Images and Piclures tfrnt are familiar and plcafing; and to warm their AffeB:ions with fuch little Hi11ories as are capable of giving them Deligh.t and of impreHing on their tender Minds proper Sentiments cf Religion-, Jufrice, Honour, and Virtue. 

Ff?hen Infant Reajon grows apace it cal's For tbe kinrl Ha1td of an ajii,foou.s Cm-e; ·Deligh~ful 'Tajk/ Cfo 1~ear the tender Cfhought, 'Io teach the J'o1mg Idea hoc;J..> to }hoot, 'To pour the freJh lnftruclion o'er the Niin [l1
, r_[o breathe ti./ infpiri11g Spirit, and to fix crhe g-e-nerous Purpofc iu tbe glor.ving BNajl. 

Tt!OM50'· 
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How far Mr. NE w BER Y'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 i>refs. 

Books for the lnfiruclion and Amufement of 
Child1·e11, prin ted for T. CARN AN, Suc­
C{J/or to Mr. J. NE w n ER Y, in St. Paul's 
Church-yard, London. 

I. T H E Renowned Hifrory of Giles 
Gingerbread; a little Boy who Jived 

upon Learning. Price One .PenJL_y, adorned 
with Cuts. 

2. N urfa 'Fruelo'Ve's Cbri.flmas Box ; or the 
G olden Play 'Tbivg for little Children: by 
which they may learn the Letters as foon 
as they can f peak, ~m~ -know how to behave, 
fo as to make every Body love them, Adorn• 
ed with 30 Cuts. Price One Penny • 

. 3. 'Tom 'Tbumb's Folio; or, a New Penny 
Plaything for little Giants. To wnich is 
perfixed, an Abfl:ract of the Life of Mr. 
Thumb; and an hifrorical Account of the 
w.onderfol Dee<ls he performed, together 
with fomc Anecdotes refpecring Grumbo 

the .... .. 



J 2 8 Books p'rintecl for er.. Canzan. 
the Great Giant. Adorned with Cuts.-
Price One Penny. 

4. Entertaining Fables for the Infrruclion 
of Children ; embelliihed wi.th 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 d. 

6. The Lilliputian Auc7ion: To which 
all little Mailers and Mi!fes are invited, by 
Charley Chatter. Price One Penny. 

7. The Lilliputian Mafquerade ; recom• 
mended to the Perufal of thofe Sons and 
Daughters of Folly the Frequenters of the 
Pantheon, Almack's, and Cornelly's. Em~ 
bellif.hed with Cuts, for the Jnflrucrian and 
Amufement of the rifing Generation. Price 
of a Subfcription Ticket, not 'T<LL•o Guineas, 
but rrwo Pence. 
. 8. Nu1fe Truelove's Ne-w Year's G{ft: or; 
The Book of Books for Children. Adorned 
\Vith 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 l\iayor's gilt 
Coach. Price 'Trivo Pence. 

9. The Eafier Gift; or, The way to be 
Yery Good. A Book very mucb c-,JJanted .. 
Adorned with Cut~. Price 'f',-.J,..'O Pence. 
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IO. The Wbitfuntide Gzft; or, The ~Tay 

to, be very Happy. A Book necejfary fdr 
all Families. Embellifhed with Cuts. Price 
':Tc.,vo Pence~ 

11. The Li-ttlt: Lottery Book for Children-1· 

tontaining a new Method of playing them 
into a Knowledge of the Letters, Figures; 
&c. Embell-ifhed with above Fifty Cuts, 
and publifhed with the Approbation of the 
Court of Common Senfe. Price Two Pence; 

r2. 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 Leffo11s in Life, for 
the Ufe of great Children. III. Tom Noddy 
and his Sifter Sue, a Lilliputian Storyo 
IV. The found of the Letter's explained by 
i.:.ifible Objecl:s,.- 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. Tli.e whole emhel• 
liihed with variety of Cuts after the Manner 
of Ptolemy. Priee Two Penc-e bound. 

i-3. The Rcyat .Ba-ttf.edore; or, Firfr B0ok 
for Children, Price TcuJo Pence. 

i4. The Royal Primer; or, An eafy and 
pleafact Guide to· the Art of Reading. In-
. M terfperfocl 
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terf perfed with a great variety of iliort and 
diverting Stories, with fuitable Morals and 

- Reflecl:ions. Adorned with Twenty-feven 
Cuts. Price Three Pence bound. 

r 5. A little pretty Podet Bnok, intended 
for the lnfl:rucl:ion and Amufemcnt of little 
Mailer 'TOJ!fmy, and pr~tty Mi.fs Polly; with 
Two Letters from Jack the 'Gia?Zt Killer, 
concerning a Ball and Pincu{hion ; the ufe 
of which will infall~bl y make Tommy a good 
Boy, and Polly a good Girl. To which is 
added a little Song Boak: being a new At­
tempt to teach Children the Ufe of the 
Engliili Alphabet, by \>vny of Diverfion. 
Pri('e bound Three Pence • 

.16. The Mother's Gift; or a Prefent for 
all little Children who are good. Embelli01ed 
with Cuts. . Price Three Pence. 

17. The Fairi1<g: or, Golden Toy for 
.Child ren. · 

In which they may fee all the Fun in tl1e Fai r, 
Aud at Home he as happy as if they were ther ..: • 

.AB ook of great Conjt'q1tcnce fg all r-.,r,:/.;ov it 
may concern . Price Si;cpence bound, and 
Adorned with Cuts. 

18. The re r owned Hi CT-ory of little Goo?,y 
'f'.w n Shoes, afterwards called Mrs. J11argery 
~crvo Shoes ; with the !vI~ans by which fhe 

acquired 
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aecquired her Learning a·nd Wifdom, and in 

Confequ::uce thereof, her Efiate. Price­

Sh--pencr, bound and adorned with Cuts, 

19. The hfant '!tttor; oran eary Spelling 
·Book fo;· little Matl.ers nnd Miifes. Made 
pleafing, with variety of Stories and Fables. 
Embellifhcd with Cuts. Price Sixpe1ta 
bound. 

20. Be J.1ferry and Wife; or the Cream 

of the J,jl and Marrow of Maxims, for 

the Conduct of Life. Publi!hed for the Ufe 
of all little good Boys and Girls, by r. 
'Trap ez,•._1it, Efq. adorned with, Cuts. Pric~ 
Si.?.jJnzce bound. 

---fVould you be agreeable in Com• 
pany, and 11~/ zd to Society, carry .fome merry 

Jejls in your f.1ind, and bonejl J.V.laxims in 

your Heart. GROTIUS, 

21. Fa!J.'is in Yer.fa, for. the Improvement. 

of the Young and'- the Old, by Abraham 
.£.fap, Efq. to which are added, FABLES 
in f7er:/e and Pro(r, ,vith the Converfation 

of Birds and Beahs, at their feveral Meet­

ings, Rours, and Affemblie·s. By Wog.Zog., 
the great Gianr. Illuilrated with a variety 

of curious Cuts, and an Account of the Lives­

of ~h.e A\ltbors. Price Si.,1.pence bound. 
M 2 22. The 
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22. The Holy Bible abridged: or, The 

Hillory of the Old and New Tefl-ament; 
i_llufl:rated with Notes, and adorned with 
~Hts, for the Ufe of Children. Price 6 c/.. 
bound.-Sujfer li-ttle Children to come unto 
me, and.forbid than not. St. L1,1ke. 

23. A Collection of Pretty Poems, for the 
J\mufement of Children Three Feet high. 
By Thomas 9.agg, E_fq. Adorned with above 
$ixtf Cuts. _ Price Sixpence bound. 

24. A New Hijlo1y of E.ngland, from the 
l.,;ivafion ())f Julius C?efar to the Reign of 
King George II. Adorned- with the Cuts 
of all the Kings and Qgeens who have 
r~i,g.ned fin'Ce th_e Norman Conquefr. Price 
Si'xpence bound.-Tbe Memo1y of Things 
pajl ought not to be extingui./be,d by Length of 
'Time, nor great ·and memorable ARions re-
main dejlitute of Glory. Herodotus. 

2 5 .• The Valentine' s G zjt : or, The whole 
Hiftory of Palentine's Day ; cont~ining the 
1.Vay to preferve T7·uth, H onour, and In­
tegrity 1.mihake_m. Very neceffa1y in a trading 
Nation. Price Sixpence bound. · 

z6. The Little Female Orator.s: or, 
Nine ;Evenings Entertainment; · with Ob­
fervations. Embelli{hcd w_ith Cuts . Pric~ 

' fi;T;pe11,ce. 

2.7. L ette:rs 



:fo St. Pa'ltfs Church rard. 1 H 
y2 7. Letters between Majler :l'ommy and 

}ilifi Nancy Good-will. Containing the 
Hifl:ory of their Holyday Amu.fement$. 
With Cuts. Price Sixpence. 

28. The Pretty Book for Children : or., 
An Eafy Guide to the Englifh Tongue ·; 
defigned .for -t,he Inflrucl:ion of thore who 
cannot read, as well as for the Entertain• 

· ment of 1thofe that can. Price 6d. b0un<l • 
. 29. -A Pretty Book ~f Piflure-s for -little 

Mailers and Miffes: or, Cf'ommy 'Irip's 
Hifiory of Birds and Beafis; with a familiar 
Defcription of each in V.erfe and Profeo 
To which is added, the Hi-!l:ory of little 
'Tom 'trip himfelf, of his Dog Joq,v/er, and 
of Woglog, 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 John the Giant 
,Killer, Efg. Adorned with Cuts. Price 
Si,;,,:-pence. 

3 r. The wonderful Life and furprizing 
Adventures of that renowned Hero Robi11fon. 
Crufoe, who lived twenty eight Years in nn 
uninhabited Ifland, which he afterward~ 
colanized. Embcllifi1ed with Cuts. Price: 
{J'i xpencc. 
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32. Si;.:pennyworth of Wit: or, Little­

Stories for little Folks of all Denominations .. 
Adorned with Cuts. 

33. Al_phabet Royal ou Guide eommode 
et agreeable clans 1' Art de Lire. Le Prix 
feulcrnent 6d. 
. 34. The Royal Pfalte1·, or King David's Meditations: to which is added at the 
Bottom of each P age, Rational Meditation; 
on moral and divine Subjects, infrructive 
and entertainiAg to both young and old ; 
and at the Beginning of each Pfal,m a fhort 
E.xpl:mation thereof. Adapted to the Ufe 
of Schools as well as private Families. Price Niaepence bound. 

35. An Eajj•Guitle to the Englijh Lan-gutrgP, in two Parts. Part I. Contains, 
1. Tables cf VT Qrds from one to nine Sylla­
bles, with Leffons properly adapted to each 
Table; alfo [elect l\faxims, calcubted to 
imprint upon the tender Minds of Youth 
the Principles of \Vifdom, while they are 
yet but learning the Rudiments of Speech • 
.2. Of Words of the fame Sound, but dif­
fering in Senf&. 3. Of Contractions for the 
readier Difpatch of Bufi;1cfs. 4. Forms of 
Addrefs to Perfons of diftinguiG1cd Ran:, as well as to tb.ofc in common Lifr. Part IL 

co~1tains, 
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~ontains, r. A plain and familiar Gr~un­

mar, by way of Q.Eefl:ion and Anfwer, for 

the Ufr,. not only of the Engli{h Scholar, 

but of t·hofe who intend to learn the La1in 

Tongue ; as it will give them difiinB: No­

tions of the different Parts of Speech, and 

the Agreement of Words ; and thereby 

greatly faciiitate their Progrefs. 2. Sen­

tences and Maxims, felecled from the vVrit­

iogs and Obfervations of Philofophers, and 

other wife M.en ; proper to exercife and 

improve the Memory. 3~ Selecl Fable,,, 

w ith proper PiBures, defigned as ar{ Amure:. 

ni ent to young Beginners, and to caution 

them agai11fl: c1.urning and. deceitful Perfons. 

4. Forms of Prayer, proper for Children, 

on every · Occafion. Price One Shilling. 

bound. 
36. A fet of Fifty-fix. Squares, ar.d Direc­

t ions fo r pbyi-ng wit-h them, fo cont,rived 

:is to learn Children to read in a little Time,. 

and to y ield them as much Entertainment 

as any of t heir Play Games urually do. Hy 

which M eans , a great deal of Time com- · 

rnon ly id led away by Children, \vill be pro­

fitably as well as p lentifully applied; upon 

the P lah of the great Mr. Locke. Price 

One Shilling. · 

J7· The 



t :36 Books printed for 7'. 9ar1tan, 
3 7. The Lilliputian Magazine: or, The Young Gentleman and Lady's Golden Library. Being an Attempt to mend the vVorld, to render the Society of Man more amiable, and .to efl:abliih the Plainnefs, · ;3implicity, Wifdom, and Virtue of the Golden Age, fo much celebrated by the Poets and Hifl:orians. Adorned with Cuts. Price One Shillinx bound. 

38. A Collection of Pretty Poems., for the Amufement of Chi1dren Six Feet high, in­terfperfed witb a feries of Letters from Cou"!' fin Sam to Coufin &ue, on the Subjects of C riticifm, Poetry, and Politics, with Notes Variorum. Calculated with· a Defign to do _good ; ahd adorned with a Variety of Copper"!' plate Cuts by the befr M afl:ers. .Price bounq One Shilling. 
39. Sbort Hijlories for the Improvement of the Mind. Extracted chiefly from the Works of the celebrated Jofeph ./Jddifon, E1q. Sir Richard Steele, Mr. Rollin, and other eminent V\T riters ; with fuitable R efiec7ions by the Editor. Price One Shilling. 

40. The Mufcum for young Gentlemen and Ladies ; or, a Com pleat Tutor for little .Mafrers and Mi.fi'es. .Price One Shillin~ ound. 
4 1. The 
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. ,41. The New r:_['dfament, adapted to the 

·Capacities of Children; or, the Four Gojpels 

harmonized and adorned with Copper-Plate 
Cuts. To which is prefixed a Preface, 

fetting forth the Nature and Neceility of the 
vVork. Price One Shilling. 

42. The Hijlory of the Life, Actions, 
Sufferings, and Death of our Bleifed Saviour 

JPfus Chrijl. To which is added the Life 
of the bleifed Virgin Mary. Adorned with 
Copper-plate Cuts. Price OneShilling·bound. 

43. An Hi/Jory of the Lives, Actions., 
Travel-s, Sufferings, and Death of the A­
po/lies ancl Evangehjls. Adorned with Cop­
per-plate Cuts. Price One Shilling bound. 

44. An Hi}lory of the Lives, Travels~ 
Sufferings and Deaths of the Fathers of the 

Cri}lian Church for the firfi Four Centuries. 

Adorned with Copper-plate Cuts. Price 
One Shilling bound. 

45. A plain and concife Expofition of the 
Book of Common Prayer ·; with an Accourrt 

of the Feajls and Fe(livals. To which are 

prefixed, the Lives of the Compilers of the 

Common Prayer. Adorned with Copper­
plate Cuts. Price One Shilling • ., 

46. The r:_r welfth-Day G~ft: or, the 

Gra~d Exhibition. Containing a curious 
C o.llectiol! 



I 3 8 Books, printed for CJ'. Carnmr, 
Collecl:ion of Pieces in Profe and Verfe ( many of them Originals) which were deliyered' to a numerous and pol~te Audience, on the im­portant SubjeBs of Religion, Moraliry, Hif. tory, Philofophy, Po1icy, Prudence, and c;conomy; at the mo'.1: ,lOble the Margu:i-s of Sftjtar's, by a Society of young Gentlemen and Ladies,. and regifle;re<l at their Requefr,. by their old Friend Mt. Nerr,vbe1y. \Vith which are intermixed fome occafional Re• fleclions, and a N a,rrnrive,. containing th~ Characters and Behaviour of the feveral Per­fons concerned. Price One ·shilling bound. . 47· The - Important Pocket Book, or the Fa/entine's Ledger; for the Ufe, of thofe ~ho \.VoulJ live happily in this \Vorld and in the next. Price One Shilli11g~ 

48. The fVords- ef tht Wife. Dcfi.gned fo..­the Entertainment and lnfrrucl:ion of younger Ivlinds. 
'lhe fVi(e }hall inherit Glory: hut Shame }hall be the P romotion of Fools. Prov. Sol. f rice One Shilling fewed. 
49· An Ea.fy Spelling Dillionary, (em a new Plan) for the Uie of young Gentlemen, Ladie~, and For igners: 1n which each \,Vord is accented to prevent a , viciou s Pro• nunciation ; the fcveral Syllables are pointed by a fmall Figure in the Margin, and what-

eyer 
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eve-r Part of Speech it is, fpcdficd by a 
Le1ter immediately following each vVord. 
So contrived as to ta.ke up no more room in 

the Pocket than a common SnuC- '>ox, tho' 

,.a Companion infinitely more u(eful. Price 

bound One Si/ling.. 
50. Letters on the moil common :1s well 

as important Occafions in Lite ; By Cicri·o, 
Pliuy, Yoiture, Balzac, St.Ev.remoJJZd, Loclc, 
Lords Lanfdo'1.une, O~ford, Petrrborough , 
.and Bolingbroke, Sir f,f7dliam 'Te,.';Jtpk, .Sir 

William 'I rumlntll, D ,ryde!l, .Atterbury, Garth, 

Addifon, Steele, Pope, Gay, Scw{ft, Berhlf!_1 '., 
Ro'Lue, and other Writers of difi:inguifhed 

Meri·t ; with many Original Letters .:md 
Card3 -by the Editor: Who ~ns al-fo pre­
fixed, a Diflertation on the Epifiolary Sti~e; 
with proper Diretlions for ackireffing Perfons 
of Rank and Eminence. Price Is. 6d. 

5 I. A Voyage ro\<!nd the, World, in His 
Majeily's Ship the Dolphin, commanded by 
the Honourable Commodore BJ•ron; in 

which is -contain-ed, a faithful Account of 

the feveral Place-s, People, Plants, Animals, 

&c. feen on the Voyage, And, among 

other P ar.t:icufars, a minute and exalt De~ 

fr:ription of the Streights of Magellan, and 
of the gigantic People called Patagoni3ns. 

Together with an accurate Account of frvcn 
Hbmis 



1,40 Books printed" for CJ: Ca1·nan. 

l!lands lately difcovered in the South Seas-. 
By an Officer on Board the faid Ship. Price 
One Shilling fewed. 

52. A Compendious Hijlory of the Wo1·ld; 
from the Creation to the Diifolution of the 
Roman Republic., 2 vols. Price One Shilling 
and Sixpence bound. 

5 3. The Circle of the Sciences, in 7 vols-.. 
Price Serven Shillings. Containing, Vol. 1 .. 

Grammar.-Vol. 2. Arithmetic.-Vol. 3-. 
Rh i:: toric.-'-Vol. 4. Poetry .-Vol. 5. Logic. 
-'-Vol. 6., Geography.-Vol. 7. Chrono­
fogy.-

54. A' Compendious H iflory of England, 
from the Invafion by the Romans,. to the 
prefent Time. Adorned with a. Map of 
Great Britain and Ireland ; and embelliihed 
w ith 3-r Cuts of all the Kings and ~ eens 
who have reigned fince the Conquefr. P rice 
<J!wo Shillings bound . 

5.S-• An Account of the Conflitution and 
prefent State of Great B ritain ; together 
with a · View of its Trade, Policy, and 
Interefi: refpecling other N ations : :md of 
the Curiofities of G reat Britain and Ireland. 
Adorned with Copper-plate C uts, neatly 
engravedo, .Pr ice 'T~JJO Sbi/li11g_s and Si.xpena 
bound., 
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