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An account of the following trails by Mon- 

sieur des Maize aux, being part of a de-' 
dication prefixed to thefe and fome other 
pieces of Mr. Locke’s, when they were 
firft publilhed in the year 1720. 
THESE Elements of Natural 

Philofophy, Mr. Locke had 
compofed, or rather didated for the 
life of a young gentleman, whofe 
education he had very much at. 
heart. It is an abftradl or fummary 
of whatever is moft material in natu- 
ral philofophy j which Mr. Locke 

! did afterwards explain more at large 
^ to that young gentleman. The fame 
I is pra<5tifed in the universities, where, 
5 you know, it is cuftomary for the 
!' profdfors to dictate fuch abridge- 

ments, to ferve for the fubject and 
rule of their lectures. And therefore 

1 this fmalltradtisfarfrom being what 
I Mr. Locke would have made it, had. 
, he written upon that matter profef- 

• fedly, and defighed to make it a com- 
, pleat work. 
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However , as the generality of men 

expe6l every thing Ihould be perfect 
that proceed from fuch a writer as 
Mr. Locke, and do not enter into 
the occafions or defigns which he 
propofed to himfelf in writing; I 
own that fome perfons, very good 
judges, whom I have taken the li- 
berty to confult about the impreffi- 
on of fome pieces in this collection, 
were of opinion that this little trea- 
tife had better been left out, for fear 
every reader fhould not make the 
proper allowances, and lead: the me- I 
mory of Mr. Locke Ihould fuffer by 
it. I yielded to their opinion; and 
was refolved to lay that piece afide. I 
But being informed that there were 
feveral other copies of it abroad,; 
which it was impoffible to fupprefs j 
or hinder from falling, one time or 
other, into the hands of the printers,: 
maimed and disfigured, as is too of-jj 
ten the cafe on fuch occafions, I wasl 
obliged to take other meafures : and| 
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I the more esifily determined to pub- 
lifh it, becaufe I could give it more 
complete, more corredi:, and in bet- 
ter order, than can poffibly be pre- 
tended to by the copies above-men- 
tioned. 

After all, I may take upon me 
to fay that, in its kind, this piece is 
no way to be defpifed. We wanted 
fuch a work in Englilh: and it would 
not have been an eafy matter to 
find any other perfon who could 
have comprehended fo many things 
in fo few words, and in fo clear 
and diftindt a manner. Great ufe 
may be made of it in the inftruc- 
tion of young gentlemen, as it was 
originally defigned by Mr. Locke. 
And perfons even of riper years may 
improve by it: either by recalling 
ideas that had dipt out of their me- 
mory ; or by informing themfelves 
of feveral things, which were un- 
known to them. 

To this treatife arc fubjoined. 
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feme thoughts concerning reading and 
jhidy for a gentleman. Mr. Locke 
having one day in converfation dif- 
courfed upon the method that a 
young gentleman fhoidd take in his 
reading and ftudy; one of the com- 
pany was fo well pleafed with it, that 
he defired him to diftate to him the 
fubltance of what he had been fpeak- 
ing: which Mr. Locke immediately 
did. This is one of the ulual con- 
verfation s of Mr. Locke; reduced 
into writing: from whence you may 
judge, Sir, how agreeable and advan- 
tageous it was, to converfe with that 
great man. 

Mr. Locke not only points out 
the fciences that a gentleman ought 
to ftudy, whether as a private man, 
or one in a public capacity; but like- 
wife directs to fuch books as treat 
of thofe fciences, and which in his 
opinion are the propereft forthat end. 
As you have acquired, Sir, in Ita’y, 
the moft refined tafte for the poli- 
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ter arts, and have added that ftudy to 
thofe Mr. Locke here recommends 
to a gentleman; you will perhaps 
wonder that he fays nothing of 
painting,fculpture, architecture, and 
other arts of this kind, which make 
an accomplilh’d gentleman. But I 
defire you would confider, that there 
are but few perlbns in polfeflion of 
the means necelfary for attaining this 
fort cf knowledge; and that Mr. 
Locke is fpeaking here of what may 
fuit the circumftances of the gene- 
rality of people. Befides, he was 
very far from imagining that an ex- 
temporary advice, which he was giv- 
ing by his fire-fide, would ever be 
expofed to common view. How- 
ever, I prefume to think, that after 
you have perufed it, you wbll be of 
opinion it was not unworthy to be 
made public. 
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ELEMENTS 
Q F 

NATURAL 
PHILOSOPHY. 

CHAP. I. 
OF MATTER AND MOTION. 

MATTER is an extended fo- 
lid fubftance; which being 

comprehended under diftindl iur- 
faces, makes fo many particular dif- 
tinft bodies. 

Motion is fo well known by the 1 fight and touch, that to ufe words 
to give a clearer idea of it, would be 
in vain. 

Matter, or body, is indifferent 
to motion or reft. 

There is as much force required 
to put a body, which is in motion, 

1 at reft; as there is to fet a body, 
I which is at reft, into motion. 

No parcel of matter can give it 
felf either motion or reft; and there--- 
fore a body at reft will remain To 
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eternally, except feme external caufe 
puts it in motion; and a body in 
motion will move eternally, unlefs. 
lome external caufe ftops it. 

A Body in motion will always 
move on in a {trait line, unlefs it be 
turn’d out of it by fome external 
caufe j becaufe a body can no more 
alter the determination of its motion 
than it can begin it, alter or flop 
its motion it felf. 

The fwiftnefs of motion, is mea- 
fured by diftance of place, and length 
of time wherein it is performed. For 
inftance, if AandB, bodies of equal 
or different bignefs, move each of 
them an inch in the fame time; 
their motions are equally fwift: but 
if A moves two inches, in the time 
whilft B is moving one inch; the 
motion of A is twice as fwift as that 
of B. 

The quantity of motion, is mea- 
fured by the fwiftnefs of the motion, 
and the quantityof the matter moved, | 
taken together. For inftance, if A, 
a body equal to 3, moves as fwift 
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as B; then it hath an equal quantity 
of motion. If A hath twice as much 
matter as B, and moves equally as 
fwiftj it hath double the quantity 
of motion; and fo in proportion. 

It appears, as far as human ob- 
feiyation reaches, to be a fettled law 
of nature, that “ all bodies have a 
“ tendency, attraction, orgravitati- 
“ on towards one another.” 

The fame force applied to two 
different bodies, produces always the 
fame quantity of motion in each of 
them. For inftance, let a boat, which 
with its loading i$ one tun, be tied 

\ at a diftance, to another veffel, which 
with its lading is twenty-fix tuns; 

: if the rope that ties them together 
be pulled, either in the lefs or bigger 

■ of thefe veffels, the lefs of the two, 
in their approach one to another, 

i ■will move twenty-fix foot, while the 
other moves but one foot. 

Wherefore the quantity of mat- 
ter in the earth being twenty-lix 
times more, than in the moon; the 

. motion in the moon towards the 
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earth, by the common force of at- 
traction, by which they are impel- 
led towards one another, will be 
twenty-fix times as fall as in the 
earth j that is, the moon will move 
twenty fix-miles towards the earth, 
for every mile the earth moves to- 
wards the moon. 

Hence it is, that in this natural 
tendency of bodies towards one a- 
nother, that in the lelfer is confider’d 
as gravitation; and that in the big- 
ger as attraction j becaule the mo- 
tion of the lelfer body (by reafonof 
its much greater fwiftnefs) is alone 
taken notice of. 

This attraction is the ftrongeft, 
the nearer the attracting bodies are 
to each other; and in different dif- 
tances of the fame bodies, is reci- 
procally in the duplicate proportion 
of thofe diltances. For inftance, if 
two bodies, at -a given diltance, at- 
tract each other with a certain force, 
at half the diftance, they will attraCt 
each other with four times that 
force; at one third, of the diltance, 
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with nine times that force j and fo 
on. 

Two.bodies, at a diflance, will 
put one another into motion by the 
force of attraction j which is unex- 
plicable by us, tho’ made evident to 
us by experience, and fo to be taken 
as a principle in natural philofo- 
phy. 

Supposing then the earth the foie 
body in the univerfe,and at reft; if 
God fhould create the moon, at the 
fame diftance that it is now from 
the earth; the earth, and the moon 
would prefently begin to move one 
towards another in a ftrait line by 
this motion of attraction or gravi- 
tation. 

If a body, that by the attraction 
of another would move in a ftrait 
line towards it, receives a new mo- 
tion any ways oblique to the firft ; 
it will no longer move in a ftrait line 
according to either of thofe directi- 
ons ; but in a curve, that will par- 
take of both: and this curve will 

, differ, according to the nature and 
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quantity, of the forces that concurr’d 
to produce it; as, for inftance, in 
many cafes it will be Inch a curve as 
ends where it begun, or recurs into 
it felf; that is makes up a circle, or 
an ellipfis, or oval very little differing 
from a circle. 

CHAP II. , 
OF TIIE UNIVERSE. 

O any one, who looks about 
'him in the world, there are 

obvious federal diftm£t maffes of 
matter, feperate from one. another; 
fome whereof have difcernable mo- 
tions. Thefe are the fun, the fixt 
Ifars, the comets, and the planets, 
amongft which this earth, which w& 
inhabit, is one. All thefe are vifible 
to our naked eyes. 

Besides thefe, telefcopes have dif- 
covered feveral fixt ftars, invifible to 
the naked eyej and feveral other 
bodies moving about fome of the 
planets j all which w.ere invifible and 
unknown, before the ufe ofprofpec- 
tive glaffes were found. 
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The vaft diftances between thefe 

great bodies, are call’d intermundane 
Ipaces; in which tho’ there may be 
fome fluid matter, yet it is fo thin 
and fubtile; and there is fo little of 
tha in refpedf of the great maffes 
that move in thofe fpaces, that it is 
as much as nothing. 

These mafles of matter are, ei- 
ther luminous, or opaque, or dark. 

Luminous bodies, are fuch as 
give light of themfelves; and fuch 
are the fun, and the fixt ftars. 

Dark or opaque bodies, are fuch 
as emit no light of themfelves,though 
they are capable of reflefting of it, 
when it is cafl: upon them from other 
bodies; and fuch are the planets. 

There are fome opaque bodies, 
as for inftance the comets, which 
befides the light, thatthey may have 
from the fun, feem to fhine with a 
light that is nothing elle but an ac- 
cenfion, which they receive from the 
fun, in their near approaches to it, 
in their refpedtive revolutions. 

The fixt ftars are call’d fixt, be- 
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caufe they always keep the fame dif- 
tance one from another. 

The fun, at the fame diftance 
from us that the fixt ftars are, would 
have the appearance of one of the 
iixt ftars. 

CHAP III. 
OF OUR SOLAR SYSTEM. 

OU R folar fyftem confifts of the 
fun; and the planets, and co- 

mets moving about it. 
The planets are bodies, which ap- 

pear to us like ftars j not that they 
are luminous bodies, that is, have 
light in themfelves; but they fhine 
by refle&ing the light of the fun. 

They are call’d planets from a 
Greek word, which fignifies wan- 
dering ; becaufe they change their 
places, an^l do not always keep the 
fame diftance with one another, nor 
with the fixt ftars, as the fixt ftars 
do. 

The planets are either primary, 
or fe.condary. 

Tijere are, ftx primary planets. 
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viz. Mercury, Venus, the Earth, 
Mars, Jupiter, and Saturn. 
' All thefe move round the fun, 
which is, as it were, the center of 
their motions. 

The fecondary planets move 
round about other planets. Be- 
fides the moon, which moves about 
the earth four moons move about 
Jupiter, and five about Saturn, 
which are call’d their fatellites. 

The middle diftances of the pri- 
mary planets from the fun, are as 
follows: 
^rcury 1 isdiftant f 32>00°.°°0Uatute miles ll™ . from the ^>000,000 , each 8 The Earth y ^,,8,000,000, ^ 

| center | I23.000»0^ | and
s 

ir»r j 
The orbits of the planets, and 

their refpe&ive diftances from the 
fun, and from one another, toge- 
ther with the orbit of a comet, may 
be feen in the figure of the folarfyf- 
tem hereunto annexed. 

The periodical times of each pla- 
net’s revolution about the fun, are 
as follows: C 
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Mercury 1 Revolves a- f o 88 o o 
Venus I about the j o 225 o o 
The Earth 1 365 5 49 

The planets move round about 
the fun from weft to eaft in the zo- 
diac : or, to fpeak plainer, are al- 
ways found amongft fome of the 
ftars of thofe conftellations, which 
make the twelve figns of the zodiac. 

The motion of the planets about 
the fun, is not perfedtly circular, 
but rather elliptical. 

The reafon of their motions in 
curve lines, is the attraction of the 
fun, or their gravitations towards 
the fun, (call it which you pleafe); and 
an oblique or fide-long impulfe or 
motion. 

These two motions or tendencies 
the one always endeavouring to car- 
ry them in a ftiait line from the 
circle they move in, and the other 
endeavouring to draw them in a 
ftrait line to the fun, makes that 
curve line they revolve in. 

Mars 
Jupiter 
Saturn J 

1 r 322 o 
1 11 319 o 
I29 138 o 

o 
o 
o 
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The motion of the comets about 

the fun, is in a very long bender o- 
val: whereof one of the focus’s is 
the center of the fun, and the other 
very much beyond the fphere of 
Saturn. 

The moon moves about the earth, 
as the earth doth about the fun. So 
that it hath the center of its motion 
in the earth; as the earth hath the 
center of its revolution in the fun, 
about v/hich it moves. 

The moon makes its fynodical 
motion about the earth, in 29 days, 
12 hours, and about 44 minutes. 

It is full moon, when the earth 
being between the fun and the moon 
we fee all the enlightened part of 
the moon: new moon, when the 
moon being between us and the fun, 
its enlighten’d part is turned from 
us : and half moon, when the moon 
being in the quadratures, as the af- 
tronomers call it, we fee but half 
the enlighten’d part. 

An eclipfe of the moon is, when 
the earth, being between the fun and 
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the moon, hinders the light of the 
fun from falling upon and being re- 
fkdted by the moon. If the light of 
the fun is kept off from the whole 
body of the moon, it is a total eclipfe; 
if from a part only, it is a partial 
one. 

An eclipfe of the fun is, when the 
moon, being between the fun and 
the earth, hinders the light of the 
fun from coming to us. If the moon 
hides from us the whole body of the 
fun, it is a total eclipfe j if not, a 
partial one. 

Our folar fyftem is diftant from 
the fixt ftars 20,000,000,000 femi- 
diameters of the earth: or, as Mr. 
Huygens expreffes this diflance, in 
his cofmotheoros (1); the fixt ftars 
are fo remote from the earth, that, 
if a bullet fhould come from one of 
the fixt ftars with as fwift a motion 
as it hath when it is fhotout of the 
mouth of a cannon; it would be 
(1) Chriftiani Hugenii KOS MOOEfTOS, 
live He terris creleftibus earumque ornatu, con- 
jed;ur«, &c. p. m. 137. 
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700,000 years in coming to the 
earth. 

This vaftdiftance fomuch abates 
the attraction of thofe remote bodies 
that its operation upon thofe of our 
fyftem, is not at ail fenfible, nor 
would draw away or hinder the re- 
turn of any of our folar comets; tho’ 
fome of them fhould go fo far from 
the fun, as not to make the revolu- 
tion about itinlefsthan 1000 years. 

It is more fuitable to the wifdom, 
power and greatnefs of God, to think 
that the fixt ftars are all of them luns, 
with fyjftems of inhabitable planets 
moving about them, to whofe in- 
habitants he difplays the marks of 
his goodnefs as well as to us; rather 
than to imagine that thofe very re- 
mote bodies fo little ufeful to us, 
were made only for our fake. 

CHAP IV. 
OF THE EARTH, CONSIDER’D AS A 

PLANET. 
THE earth by its revolution 

about the fun in 365 days. 
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5 hours, 49 minutes, makes that 
ipace of time we call a year. 

The line, which the center of the 
earth defcribes inks annual revolu- 
tion about the lun, is call’d the e- 
cliptic. 

The annual motion of the earth 
about the fun, is in the order of the 
fignsof the zodiac; that is, fpeaking1 

vulgarly, from weft to eaft. 
Besides this annual revolution of : 

the earth about the fun, in the e- 
clipticj the earth turns round upon 
its own axis in 24 hours. 

The turning of the earth upon 
its own axis every 24 hours, wbilft 
it moves round the fun in a year, 
we may conceive by the running of I 
a bowl on a bowling-green; in which 
not only the center of the bowl hath 
a progrefiive motion on the green ; 
but the bowl in its going forward* j 
from one part of the green to ano- 
ther, turns round about its owiij 
axis. 

The turning of the .earth on its! 
own axis, makes the difterence of 
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day and night; it being day in thole 
parts of the earth, which are turn’d 
towards the fun; and night, inthofe 
parts which are in the fhade, or turn- 
ed from the fun. 

The annual revolution of the 
earth in the ecliptic, is the caufe of 
the different feafons, and of the fe- 
veral lengths of days and nights, in 

| every part of the world, in the courfe 
of the year. 

The reafon of it, is the earth’s f going round its own axis in the e- 
: cliptic, but at the fame time keeping 
'/every where its axis equally inclin- 
'ed to the plane of the ecliptic, and 
[parallel to it felf. For the plane of 
the ecliptic inclining to the plane of 
the equator, 23 degrees and an half, 
makes that the earth, moving round 
in the ecliptic, birth fometimes one 
of its poles, and fometimes theother 

. nearer the fun. 
If the diameter of the fun be to 

the diameter of the earth, as 48 to 
, 1, as by fome it is accounted; then 
t the dilk of the fun, fpeaking numera 
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rotundo, is above 2000 times bigger 
than the diik of the earth j and the 
globe of the fun above 100,000 
times bigger than the globe of the 
earth. 

The diftance of the earth’s orbit 
from the fun, is above 20,000 femi- 
diameters of the earth. 

If a cannon bullet fhould come | 
from the fun, with the fame velo- 
city it hath, when it is fhot out of 
the mouth of a cannon, it would be 
25 years in coming to the earth. 

CHAP V. 
OF THE AIR AND ATMOSPHERE. 
WE have already confider’d the 

earth as a planet, or one of 
the great mafles of matter moving 
about the fun j we fliall now con- 
fider it as it is made up of its feve-; 
ral parts, abftra£ting from its diur- 
nal and annual motions. 

The exterior part of this ourha- 
bitable world is the air or atmof- 
phere; alight, thin, fluid, orfpringy; 
body, that incompafles thefolid earth 
on all Tides. 
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The height of the atmofphere a- 

bove the furface of the folid earth, 
is not certainly known ; but that it 
doth reach but to a very fmall part 

• of the diftance betwixt the earth and 
the moon, may be concluded from 
the refra&ion of the rays coming 
from the fun, moon, and other lu- 
minous bodies. 

Though conliderihg that the air 
we are in, being near 1000 times 

: lightec than water; and that the 
' higher it is, the lefs it is comprefs’d 

by the fuperior incumbent air, and 
l fo confequently being a fpringy bo- 

' dy, the thinner it is; and confider- 
j ing alfo that a pillar of air of any 
‘ diameter is equal in weight to a pil- 
I lar of quickfilver of the fame dia- 

meter of between 29 and 30 inches 
height; we may infer that the top 
of the atmofphere is not very near 
the furface of the folid earth. 

It may be concluded, that the 
‘ utmoft extent of the dtmofphere 

'tfi reaches upwards from the furface of 
‘ the folid earth that we walk on, to 

D 
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a good diftance above us; fird, if 
we confider that a column of air of 
any given diameter is equiponderant 
to a column of quickfilver of be- 
tween 29 and 30 inches height. Now 
quickfilver being near 14 times hea- 
vier than water, if air was as heavy 
as water, the atmofphere would be 
about 14 times higher than the co- 
lumn of quickfilver /. e. about 34foot. 

Secondly, ifwe confider, that air 
is 1000 times lighter than water, 
then a pillar of air equal in weight 
to a pillar of quickfiiver of 30 inch- 
es high willbebSoo foot} whereby 
we come to know that the air or at- 
mofphere is 6800, t. e. near feven 
miles high. 

Thirdly, ifwe confider that the 
air is a fpringy body, and that 
which is neareft the earth is com- 
prelfed by the weight of all the at- 
mofphere that is above it, and reds 
perpendicularly upon it} we fliall 
find that the air here, near the fur- 
face of the earth, is much denfer 
and thicker than it is in the upper 
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parts. For example, if upon a fleece 
of wool you lay another, the under 
one will be a little compreffed by the 
weight of that which lies upon it; 
and fo both of them by a third, and 
fo on; fo that if 10,000 were pil’d 
one upon another, the under one 
would, by the weight of all the reft, 
be very much compnefs’d and all the 
parts of it be brought abundantly 
clofer together, than when there was 
no other upon it; and the next to 
that a little lefs compreffed, the third 
a little lefs than the fecond, and fo 
on till it came to the uppermoft, 
which would be in its full expanfion 
and not comprefled at all. Juft fo it 
is in the air; the higher you go in it, 
the lefs it is comprefled, and confe- 
quently the lefs denfe it is; and fo 
the upper part being exceedingly 
thinner than the lower part, which 
we breathe in; (which is that that 
is 1000 times lighter than, water); 
the top of the atmofphere is proba- 
bly much higher than the diftance 
above aflign’d. 
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That the air near the furfaceof 

the earth will mightily expand itfelf 
when the preffure of the incumbent 
atmofphere is taken off, may be a- 
bundantly feen in the experiments 
made by Mr. Boyle in his pneuma- 
tic engine. In his phyfico-mechani- 
cal experiments concerning the air, 
he declares'(i)it probable that the 
atmofphere may be feveral hundred 
miles high; which is eafy to be ad- 
mitted, when we confider what he 
proves in another part of the fame 
treatife, viz. that the air here about 
the furface of the earth, when the 
preffure is taken from it, will dilate 
itfelf above 152 times. 

ThT atmofphere is the fcene of 
the meteors; and therein is collected 
the matter of rain, hail, fnow, thun- 
der, and lightning; and a great ma- 
ny other things obfervable in the air. 

(1) New experiments phyfico-mechani'cal, 
touching .the fpring of the air, and its effects; j 
(made for the mod: part in a new pneumatical j 
engine) written .... by the honourable ; 
R o k e rt Boyle, Efq ; Experiment xxxvi. ! 
p. 155. Oxford, 1662, in 410. 
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C H A P VI. 

OF METEORS IN GENERAL. 
BEfides the fpringy particles of 

pure air, the atmofphere is 
made up of feveral fteams or minute 
particles of feveral forts, rifing from 
the earth and the waters, and float- 
ing in the air, which is a fluid body, 
and though much finer and thinner 
may be confider’d in refpedl of it,s 
fluidity to be like water, and fo ca- 
pable, like other liquors, of having 
heterogeneous particles floating in 
it. 

T he mofl: remarkable of them are 
firft, the particles of water raifed 
into the atmofphere, chiefly by the 
heat of the fun, out of the fea and 
other waters, and the furface of the 
earth 3 from whence it falls in dew, 
rain, hail and fnow. 

Out of the vapours rifing from 
moifture, the clouds are principally 
made. 

Clouds do not confifl: wholly of 
watry parts j for befides the aqueous 
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vapours that are raifed into the air, 
there are alfo fulphureous and faline 
particles, that are raifed up, and in 
the clouds mixed with the aqueous 
particles, the effects whereof are 
fometimes very fenfible j as particu- 
larly in lightning, and thunder when 
the fulphureous and nitrous partic- 
les firing, break out with that vio-1 

lence of light and noife, which is 
©bfervable in thunder, and very much 
refembles gunqpowder. 

That there are nitrous particles 
raifed into the air, is evident from 
the nourifhment which rain gives to 
vegetables more than any other wa- 
ter; and alfo by the colle£tion of 
niter or falt-peter in heaps of earth, 
out of which it has been extracted, 
if they be expofed to the air, fo as 
to be kept from rain; not to men- 
tion otheF efforts wherein the nit- 
rous fpirit in the air fhews it felf. 

Clouds are the greateft and moft 
confiderable of all the meteors, as 
furnifhing matter and plenty to the 
earth. They confift of very fmall 
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drops of water j and are elevated a 
good diftance above the furface of 
the earth; for a cloud is nothing 
but a mill flying high in the air, as 
a mift is nothing but a cloud here 
below. 

How vapours are raifed into the 
air in invifible fleams- by the heat of 
the fun out of the fea, and moift 
parts of the earth, is eafily under- 
flood ; and there is a viflble inflance 

j of it in ordinary diftillations. But 
i how thefe fleams are collected into' 
• drops, which bring back the water 
• again, is not fo eafy to determine. 

To thofe, that will carefully ob- 
ferve, perhaps it will appear proba- 
ble, that it is by that, which the 
chymifts call precipitation j to which* 
it anfwers in all its parts. 

The air may be look’d on as a 
dear and pellucid menftruum, in 
which the infenfible particles of dif- 
folved matter float up and down, 
without being difcerned, or troubling 
the pellucidity of the air; when on 
a hidden, as if it were by a precipU 
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tation, they gather into the very 
fmall, but vifible mifty drops that 
make clouds. 

This may be obferved fometimes 
in a very clear Iky; when, there not 
appearing any cloud, or any thing 
opaque, in the whole horizon, one 
may fee on a hidden clouds gather 
and all the hemifphere overcaft; 
which cannot be from the rihng of 
new aqueous vapours at that time; 
but from the precipitation of the 
moifture that invifible particles float- 
ed in the air into very fmall, but 
very vifible drops, which by a like 
eaufe being united into greater drops, 
they become too heavy to be fuftain- 
ed in the air; and fo fall down in 
rain. 

Hail, feems to be the drops of 
rain frozen in the falling. 

Snow, is the fmall particles of 
water frozen before they unite into 
drops. 

The regular figures, which branch 
out in flakes of fnow, feem to fliew 
that there.are home particles of fait- 



PHILOSOPHY. 25 
mixed with the water, which makes 
them unite in certain angles. 

The rain-bow, is reckon’d one of 
the moft remarkable meteors,though 
really it be no meteor at all 5 but the 
refleftion of the fun-beams from the 
fmalleft drops of a cloud or mill, 
which are placed in a certain angle 
made by the concurrence of two 
lines, the one drawn from the fun, 
and the other from the eye to thefe 
little drops in the cloud, which re- 
fledt the lun-beams; fo that two 
people looking upon a rain-bow at 
the fame time, do not fee exactly the 

‘ fame rain-bow. 
CHAP. VII. 

OF SPRINGS, RIVERS, AND THE SEA. 
PART of the water, that falls 

down from the clouds, runs 
away upon the furface of the earth 
into channels, which convey it to 
the fea; and part of it is imbib’d in 
the fpungy fhell of the earth, from 
whence finking lower by degrees, it 
falls down into fubterranean chan- 

E 
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jicls, and fo under ground paffes un- 
to the fea; or ?lfe meeting with beds 
of rock or clay, it is hjndred from 
finking lower, and fo breaks ot^t in 
fprings, which are mofi: commonly 
an the fides, or at the button) of 
hilly ground. 

Spkings mc^kp little rivulets rthojfp 
uniting make brooks; and thpfh 
coming together make rivers, which 
empty themfelves into the fea* 

The fea is a great collection of 
waters in the deep valleys of the 
earth. If the earth were all plain, 
and had not thofe deep hollows, the 
earth would be all cover’d with wa- 
ter; becaufe the water, being lighter 
than the earth, would be above the 
earth, as the air is above the water. 

The molt remarkable thing in 
the fea, is that motion of the water; 
pall’d tides, It is a rifing and fall-, 
ing of the water of the fea, Thet 
caufe of this is the attraction of the 
moon, whereby the part of the wa-i 
ter in the great ocean which is neardj 
eft the moon, being moft ftrongtyjl 
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aftrafted, is raifed higher than the 
reft; and the part oppofite to it, on 
the contrary fide, being feaft attract-. 
ed, h alfb higher than the reft. And 
thefe two oppoftte rifes of the far- 
faee of the water in the great ocean; 
following the motion of the moon. 
from eaft to weft, and ftriking a- 
gainft the large coafts of the con- 
tinents that lie in its way j from 
thence rebounds back again, and fa 
makes floods and ebbs in narrow 
teas, and rivers remote from the great 

£. ocean. Herein we alfo fee the rea- ! fon of the times of the tides, and 
"why they fo conftantly follow the 
Gouffe of the moon. 

CHAP. VIH. 
OF SEVERAL SORTS OF EARTH, 
STONESy METALS!, MINERALS, AND 

OTHER FOSSILS. 
THIS- fblid globe we live upon 

is call’d the earth, tho’ itcon- 
ftains in it a great variety of bodies, 
(ifeveral whereof are not properly 
learth j which word taken in* a more 
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limited fenfe, fignifies fuch parts of 
this glob?, as are capable, being ex- 
pofed to the air, to give rooting and 
nourifhment to plants, fo that they 
may ftand and grow in it. With 
fuch earth as this, the greateftpart 
of the furface of this globe is cover- 
ed; and it is as it were the ftore- 
houfe from whence all the living' 
creatures of our world, have origin- 
ally their provifions; for from thence 
all the plants have their fuftenance, 
and fome few animals, and from 
thefe all the other animals. 

Of earth, taken in this fenfe, there 
are feveral forts, v. g. common mould 
or garden-earth,clay of feveral kinds, 
fandy foils. 

Besides thefe there is medicinal 
earth; as that which is called Terra 
Lemnia, Bolus Armena, and divers 
others. 

After the feveral earths, we may 
confider the parts of the furface of j 
this globe, which is barren; and fuch 
for the moft part are fand, gravel, 
chalk, and rocks, which produce no-t 
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thing, where they have no earth 
mixt among them. Barren fands are 
of divers kinds j and confift of feve- 
ral little irregular ftones without 
any earth, and of fuch there are great 
defarts to be feen in feveral parts of 
the world. 

Besides thefe, which are moft 
remarkable on the lurface of the 
earth, there are found deeper in 
this globemany other bodies, which 
becaufe we difcover by digging into 
the bowels of the earth, are call’d 
by one common name Foflils; under 
which are comprehended metals, 
minerals or half metals, ftones of 
divers kinds, and fundry bodies that 
have the texture between earth and 
ftone. 

To begin with thofe foflils which 
come neareft the earth; under this 
head we may reckon the feveral forts 
of oker, chalk, that which they call 
black lead, and other bodies of this 

h; kind, which are harder than earth, 
’ but have not the confiftency and 

hardnefs of perfect ftone. 
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Next to thefe may be conridery<l 

ftones of ait forts; whereof there is 
atmoft an infinite variety. Some of 
the mofit remarkable, either foi 
beauty or the, are thefe: marble of 
all kinds, porphyry, granit, free-* 
ftone, &c. flints, agats, cornelians-, 
pebbles, tinder which kind come the 
precious ftones, which are but peb- 
bles of an exceffive bardnefs, and 
when they are cut and polifli’d, they 
have an extraordinary hi Are. The 
mofl noted and efieemed are, dia- 
monds, rubies-, amethifls, emeralds, 
topazes, opats. 

Be sines thefe, wemoift not omit 
thofe, which* tho’ of not! fo much 
beauty, yet are of greater ufe, viz* 
loadftones, whetftones of all kinds 
Kmeftones, calamint or lapis cala- 
minaris; and abundance of others. 

Besides thefe, there are found in 
the earth feveral'- forts of falts, as 
eating or common fait, vitriol, fait 
gemma, and others. 
- The mineral's, or femi-metala, 
that are dug out of the bowels of 
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earth, lire antimony, cin'nabcr, 

zink, &c. to which may be added 
brimftone. 

But the' bodies of moft ufe, that 
are fought for out of the depths of 
the earth, arcthemetals.; which are 
diftinguiftied from other bodies by 
their weight, fufibiiity, and malle- 
ablenefs, of which there are thefe 
forts, gold, lilver, copper, tin, lead^ 
and, the moft valuable of them all, 
iron; to which one may join that 
anomulous body, quickhlver or mer- 
cury. 

He, that defires to be more par- 
ticularly inform’d concerning the 
qualities and properties of thefe fub- 
terraneous bodies, may confult na- 
tural hiftorians and chymifts. 

What lies deeper towards the 
center of the earth we know not* 
but a very little beneath the furface 
of this globe 3 and whatever we ■■ etch 
from under ground is only what is 
lodg’d in the Ihell of the earth. 

All ftones, metals, and minerals, 
are real vegetables j that is, grow 
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organically from proper feeds, as 
well as plants. 

CHAP. IX. 
OF VEGETABLES OR PLANTS. 

NEXT to the earth it felf, we 
may confider t.hofe that are 

maintain’d on its furface; which tho’ 
they are faftned to it, yet are very, 
diftinft from it: and thofe are the 
whole tribe of vegetables or plants. 
Thefe may be divided into three forts, ; 
herbs, fhrubs, and trees. 

Herbs are thofe plants, whofe 
ftalks are foft, and have nothing 
woody in them, as grafs, fowthiftle, 
and hemlock. Shrubs and trees have 
all wood in them: but with this dif- 
ference, that fhrubs grow not to the 
height of trees, and ufually fpread 
into branches near the furface of 
the earth; whereas trees generally 
fhoot up in one great ftem or body, 
and then, at a good diftance from 
the earth, fpread into branches: 
thus, goofeberries, and currants, are 
fhrubs; oaks, and cherries, are trees. 
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In plants the moft confiderable 

parts are thefe, the root, the ftalk, 
the leaves, the flower, and the feed. 
There are very few of them that 
have not all thefe parts, tho' fome 
few there are that have no ftalk; 
others that have no leaves; and o- 
thers, that have no flowers; but 
without feed or robt I think there 
are none. 

In vegetables, there are two things 
chiefly to be confider’d, their nou- 
riftiment, and propagation. 

Their nourifhment is thus : the 
fmall and tender fibres of the root?, 
being fpread under ground, imbibe 
from the moift earth juice fit for 
their nourilhment: this is convey’d, 
by the ftalk up into the branches’, 
and leaves, through little, and ill 
fome plants, imperceptible tubes, 
and from thence by the bark re- 
turns again to the root: fo that 
there is in vegetables, as well as in 
animals, a circulation of the vital 
liquor. By what impulfe it is mo- 
ved, is fome what hard to difcovej;. 

F 
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It Teems to be from the difference 
of clay and night, and other chan- 
ges in the heat of the air: for the 
heat dilating, and the cold contraft- 
ing thofe little tubes; fuppofing 
there be valves in them, it is eafy 
to be conceived how the circtjlation 
js performed in plants, where it is 
not required to be fo rapid and 
quick as in animals. 

Nature has provided for the 
propagation of the fpecies of plants 
feveral ways. The firft and general 
is by feed. Befides this, fbme plants 
are railed from any part of the root 
fet in the ground: others by new 
roots, that are propagated from the 
old ones, as in tulips: others by 
ofTfets; and in others, the branch- 
£S fet in the ground, will take root 
and grow: and lad: of all, grafting 
and inoculation, in certain forts, 
are known ways of propagation. 
All thefe- ways of encreafing plants, 
make one good part of the fkill of 
gardening; and from the books of! 
gardeners may be bed: learnt. 
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CHAP* X* 

OF ANIMALS* 
THERE is another fort of 

creatures belonging to this 
our earth, rather as inhabitants 
than parts of it. They differ in 
this from plants, that they are not 
fixed to any one place, but have a 
freedom of motion up and down, 
and befides have fenfe to guide them 
in their motions. 

Man, and brute, divide all the 
animals of this our globe. 

Brutes may be confider’d as 
either aerial, terreftrial, aquatic, of 
amphibious. I call thofe aerial, 
which have wings, wherewith they 
can fupport themfelves in the air. 
Terreftrial, are thofe whofe only 
place of reft is upon the earth. A- 
quatic, are thofe whofe conftant a- 
bode is upon the water. Thofe are 
called amphibious, which live freely 
in the air upon the earth 5 and yet 
are oblerved to live long upon the 
water, as if they were natural in- 
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liabitants of that element: tho’it 
be worth the examination to know, 
whether any of thofe creatures that 
live at their eafe, and by choice, a 
good while, or at any time upon 
the earth, can Hye a long time to- 
gether perfectly under water. 

Aerial animals may be fubdivi- 
ded into birds, and flies. 

[ Fishes, which are the chief part 
of aquatic animals, may be divided 
into fhell-fiflies, fcaly-fifhes, and I 
thofe that have neither apparent : 
fcales nor fliells. 

And the terreftrial animals may 1 
be divided into quadrupeds or beafts, | 
reptiles, which have many feet, and J 
ferpents, which have no feet at all. . 

Insects, which in their feverai jf 
changes, belong to feverai of the 
before mentioned diviflons, may be d 
confidered together as one great J 
tribe of animals. They are called £ 
infects, from a reparation in the o 
middle of their bodies, whereby y 
they are, as it were, cut into two o 
parts, which are joined together by y, 



PHILOSOPHY. 37 
a fmall ligature: as we fee in wafps, 
common flies, and the like. 

Besides all thefe, there are fome 
animals that are not perfedhly of 
thefe kinds, but placed, as it were, 
in the middle betwixt two of them, 
by fomething of bothj as bats, 
which have fomething of beafts, 
and birds in them. 

Some reptiles of the earth, and 
fome of the aquatics, want one or 
more of the lenfes, which are in 
perfedler animals j as worms, oy- 
fters, cockles, &c. 

Animals are nourifhed by food,- 
taken in at the mouth, digefted in 
the ftomach, and thence, by fit vef- 
fels, diftributed over the whole bo- 
dy, as is defcribed in books of ana- 
tomy. 

The greatefl: part of animals 
have five fenfes, viz. feeing, hear- 
ing, fmelling, tailing, and feeling.; 
Thefe, and the way of nourilhment 
of animals, we fhall more particu- 
larly confider; becaufe they are 
common to man with beafts. 
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The way of nourifhment of ani- 

mals, particularly of man, is by 
food taken in at the mouth, which 
being chewed there, is broken and 
mixed with the faliva, and thereby 
prepared for an eafier and better 
digeftion in the ftomach. 

When the ftomach has perfor- 
med its office upon the food, it pro- 
trudes it into the guts, by whofe 
periftaltic motion it is gently con- 
veyed along through the guts; and 
as it p&fTes, the chyle, which is the 
nutritive part, is feparated . from 
the excrementitious by the la&eal 
veins j and from thence conveyed 
into the blood, with which it circu- 
lates till it felf be conco<5ted into 
blood. The blood being by the 
vena cava brought into the right 
ventricle of the heart, by the con- 
traction of that mufcle, is driven 
thro’ the arteria pulmonaris into 
the lungs; where the conftantly-in- 
fpired air mixing with it, enlivens 
it; and from thence being convey- 
ed by the vena pulmonaris into the 
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left ventricle of the heart, the con- 
traction of the heart forces it out, 
and by the arteries diftributes it in- 
to all parts of the body; from 
whence it returns by the veins in- 
to the right ventricle of the heart 
to take the famecourfe again. This 
is called the circulation of the blood; 
by wlirch life and heat are commu- 
nicated to every part of the body. 

In the circulation of the blood, a 
good part of it goes up into the 
head, and by the brains are 1’epara- 
ted from it, or made out of it the 
animal fpirits, which, by the nerves', 
impart fenfe and motion to all parts 
of the body. 

The inftruments of motion are 
the mukles, the fibres whereof 
contra&ing themfelves, move the 
feveral parts of the body. 

This contra&ion of the mufcle$ 
is in fome of them by the direction 
of the mind, and in fome of them 
without it; which is the difference 
between voluntary, and involuntary 
motions, in the body. 
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CHAP. XL 

OF THE FIVE SENSES. 
OF SEEING. 

TH E organ of feeing is the eye; 
confifting of variety of parts 

wonderfully contrived, for the ad- 
mitting and refracting the rays of 
light; fo that thofe that come from 
.the fame point of the object, and 
fall upon different parts of the pu- 
pil% are brought to meet again at 
the bottom of the eye, whereby the 
whole obje£t is painted on the reti- 
na that is fpread there. 

That, which immediately affeCts 
the fight, and produces in us that 
fenfation, which we call feeing, is 
light. 

Light may be confidered either, 
firfl, as it radiates from luminous 
bodies direCtly to our eyes; and 
thus we fee luminous bodies them- 
felves, as the fun, or a flame, &c. 
or, fecondly, as it is reflected from i 
other bodies;, and thus we fee a 
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man, or a picture by the rays of 
light reflected from them to our 
eyes. 

Bodies, in refpeft of light, may 
he divided into three forts: firft> 
thofe that emit rays of light, as the 
fun and fixt ftars; fecondly, thofe 
that tranfmit the rays of light, as 
the air; thirdly, thofe that reflect 
the rays of light, as iron, earth, &c. 
the firft are called luminous; the 
fecond pellucid j and the third o- 
paque. 

The rays of light themfelves are 
not feen: but by them, the bodies, 
from which they originally come; 
as the fun, or a fixt {tar: or the 
bodies, from which they are refleft- 
ed; as a horfe or a tulip. When the 
moon fhines, we do not fee the rays 
which come from the fun to the 
moon; but by them we fee the 
moon from whence they are re- 
fledted. 

If the eye be placed in the medi- 
um through which the rays pafs to 
it, the medium is not feen at all: G 
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for inftance, we do not fee the air 
thro’ which the rays come to our 
eyes. But if a pellucid body, thro’ 
which the light comes, be at a dil- 
tance from our eye, we fee that bo- 
dy, as well as the bodies from 
whence the rays come, that pafs 
through them to come to our eyes. 
For inftance, we do not only fee 
bodies through a pair of fpedtacles, 
but we fee the glafs itfelf. The rea- 
fon whereof is, that pellucid bodies, 
being bodies, the furface of which 
refleift fome rays of light from their | 
folid parts j thefe furfaces, placed [j 
at a convenient diftance from the 
eye, may be feen by thofe refledted ' 
rays: as, at the fame time, other 
bodies beyond thofe pellucid ones 
may be feen by the tranfmitted rays. . 

Opaque bodies are of two forts, | ; 
fpecular, or not fpecular. Specular ;. 
bodies, or mirrors, are fuch opaque . 
bodies whofe furfaces are polifhed; 
whereby they reflecting the rays in ,. 
the fame order as they come from 
other bodies, Ihew us their images. 



PHILOSOPHY. 43 
The rays that are reflected from 

opaque bodies, always bring with 
them to the eye the idea of colour; 
and this colour is nothing elfe in 
the bodies, but a difpofition to re- 
flect to the eye more copiously one 
fort of rays, than another. For 
particular rays are originally en- 
dowed with particular colours: 
fome are red, others blue, others 
yellow, and others green, &c. 
- Every ray of light, as it comes 
from the fun, feems a bundle of all 
thefe feveral forts of rays: and as 
fome of them are more refrangible 
than others; that is, are more turn- 
ed out of their courfe, in palling 
from one medium to another; it 
follows, that after fuch refraction 
they will be feparated, and their di~ 
ftinCt colour obferved. Of thefe, 
the moft refrangible are violet, and 
the lead: red; and the intermediate 
ones, in order, are indigo, blue, 
green, yellow, and orange. This 
feparation is very entertaining, and 
will be obferved with pieafure in 
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holding a prifm in the beams’ of 
the fun. 

As all theie rays differ in refran* 
gibility, fo they djo in reflexibility, 
that is, in the property of being 
more eafily reflected from certain 
bodies, than from others: and hence 
arife, as hath been faid, all the co- 
lours of bodies, which are in a man- 
ner infinite, as an infinite number 
of compofitions, and proportions of 
the original colours, may be ima- 
gined. 

The whitenefs of the fun’s light, 
is compounded of all the original 
colours mixed in a due proportion. 

Whiteness, in bodies, is but a 
difpofition to refle6t all colours of 
fight, nearly in the proportion they 
are mixt in the original rays: as, 
on the contrary, blacknefs; is only a 
difpofitioh to abforb or Aide, with- 
out reflection, moft of the rays of 
every fort that fall on the bodies. 

Light is fucceflively propagated, 
with an almoft inconceivable iwift- 
nefs.: for it comes. from the fun to 
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this our earth in about tev'eh. or 
eight minutes of time, which diii- 
tance is about 70,000,000 Englifh 

: miles. 
Besides colour, we are fuppofed 

to fee figure; but in truth, that 
; which we perceive when we fee ft* 

gure, as perceivable by fight, is no* 
thing but the termination of colour. 

... • . OF- HEARING. f 
NEXT to feeing, hearing is th? 

moft extenfive of our fenfes. 
; The ear is the organ of hearing) 
; whofe curious ftructure is to 

learnt from anatomy^ 
That, which is conveyed into 

the brain by the ear, is called found; 
tho’ in truth, tUl.it corpe.to reach 
and affect the perceptive part, it be 
nothing but motion. 

The motion, which produces ii* 
us the perception of found, is a vi* 
bration of the air, caufed .by an ex-i 
ceeding fbort, but quick, tremulous 
motion of the body, from which it 
is propagated; and therefore .we 



46 ELEMENTS OF 
confider and denominate them as 
bodies founding. 

That found is the effeft of fuch 
a fhort, brilk, vibrating motion of 
bodies, from which it is propagated; 
may be known from what is obfer- 
ved and felt in the itrings of inftru- 
ments, and the trembling of bells, 
as long as we perceive any found 
come from them; for as foon as 
that vibration is Ifopt, or ceafes in 
them, the perception ceafes alfo. 

The propagation of found is very 
quick, but not approaching that of 
light. Sounds move about 1140 
Englilh feet, in a fecon I minute of 
time; and in feven or eight minutes 
of time, they move about one hun- 
dred Engliih miles. 

OF SMELLING. 
SMELLING, is another fenfe, 

that feems to be wrought on by 
bodies at a diftance; tho’ that which 
immediately affedts the organ, and 
produces in us the fenfation of any 
fmell, are effluvia’s, or invifible par- 
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tides, that, coming from bodies at 
a diftance, immediately affed: the 
olfadtory nerves. 

Smelling bodies feem perpetual- 
ly to fend forth effluvia’s or fteams, 
without fenfibly wafting at all. 
Thus a grain of mufk will fend 
forth oderiferous particles for fcores 
of years together, without its being 
fpent: whereby one would conclude 
that thefe particles are very fmallj 
and yet it is plain, ‘that they are 
much grofler than the rays of light, 
which have a free paflage thro’ giafs; 
and grofler alfo than the magnetick 
effluvia’s, which pafs freely thro’ 
all bodies, when thofe that produce 
fmell, will not pafs the thin mem- 
branes of a bladder, and many of 
them fcarce ordinary white paper. 

There is a great variety of fmells, 
tho’ we have but a few names for 
them; fweet, ftinking, fewer, rank, 
and mufty, are almoft all the deno- 
minations we have for odours; tho* 
the fmell of a violet, and of mulk, 
both called fweet, are as diftinct as 
any two fmells whatfoever. 
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OF TASTE. 

r-jp' A S T E, is the next fenfe to 
be .coniidered. 

' The organ of tafte, is the tongue 
hnd palate. 

Bodies that emit light, founds, 
and fmells, are feen, heard, and 
jfmelt at a di(|ance: but bodies are 
frot tafted, but By immediate appli- 
cation to the organ; for till our 
meat touch-our tongues or . palates, 
we tafte it not, how near foever it be. 

It may be obieryed of tafte, that 
tho’ there befti great variety of them, 
yet, as in fmells, they have only 
tome fejx general names, as fweet, 
bitter, fower, harfti, rank, and feme 
few others. 

of TOUCH* 
THE fifth and laftof our fen- 

fes is touch; a fenfe fpread 
over the whole body, tho’it bemoft 
eminently placed in the ends of the 

'Tthis fenfe the tangible quali- 
ties of bodies are difeerned; as hard, 
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foft, fmooth, rough, dry, wet, clam- 
my, and the like. 

But the moft conllderable of the 
qualities, that are perceived by this 
ienfe, are heat and cold. 

The due temperament of thole 
two oppofite qualities, is the great 
inftrument of nature, that Ihe makes 
ufe of, in moll, if not all, her pro- 
ductions. 

Heat, is a very brilk agitation 
of the infenlible parts of the objedt, 
which produces in us that fenfation, 
from whence we denominate the 
objedlhot: fo what in our fenfation 

n is heat; in the objedt is nothing 
but motion. This appears by the 
way whereby heat is produced, for 
we fee that the rubbing of a brafs-nail 
upon a board, will make it very hot; 
and the axle-trees of carts or coach- 
es are often hot, and fometimes to 
a degree, that it fets them on fire, 
by the rubbing of the wheel upon 
it. 

On the other fide, the utmoll: de- 
gree of cold is the cefiation of that 

H 
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motion of fhe infenfible particles, 
which to our touch is heat. 

Bodies are denominated hot and 
cold in proportion to the prefent 
temperament of that part of our bo- 
dy, to which they are applied; fo, that 
feels hot to one, which feems cold 
to another; nay, the fame body felt 
by the two hands of the fame man, 
may at the fame time appear hot to 
the one, and cold to the other; be- 
caufe the motion of the infenfible 
particles of it, may be more brilk 
than that of the particles of the 
other. 

Besides the obje&s before-men- 
tioned, which are peculiar to each 
of our fenfes, as light, and colour 
of the fight; found of hearing; o- 
dours of finelling; favours of tail- 
ing; and tangible qualities of the 
touch; there are two others that 
are common to all the fenfes; and 
thofe are pleafure and pain, which 
they may receive by and with their 
peculiar obje£ls. Thus too much 
light offends the eye; fome founds! 
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delight, and others grate the ear; 
heat in a certain degree is very plea- 
fant, which may be augmented to 
the greateft torment: and fo the reft. 

These five fenfes are common to 
beafts with men; nay in fome of 
them, fome brutes exceed mankind. 
But men are endowed with other 
faculties, which far excel any thing 
that is to be found in the other 
animals, in this our globe. 

Memory alfo, brutes may be 
fuppofed to have, as well as men. 

CHAP. XII. 
OF THE UNDERSTANDING OF MAN. 

HE underftanding of man 
does fo furpafs that of brutes. 

that fome are of opinion, brutes 
are mere machines, without any 
manner of perception at all. But 
letting this opinion alone, as ill 
grounded, we will proceed to the 
confideration of human underftand- 
ing, and the diftincft operations 
thereof. 
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The loweft degree of it confifts 

in perception, which we have be- 
fore in part taken notice of, in our 
difcourfe of the fenfes. Concern- 
ing which it may be convenient 
farther to obferve, that to conceive 
a right notion of perception, we 
muft confider the diftindt objedhs of 
it, which are fimple ideas; v. g. fuch 
as are thofe fignified by thefe words, 
fearlet, blue, fweet, bitter, heat, 
cold, &c. From the other objedts 
of our fenfes; to which we may add 
the internal operations of our own 
minds, as the objedls of our own 
refledtion, fuch as aie thinking, wil- 
ling, &c. 

Out of thefe fimple ideas are 
made, by putting them together, 
feveral compounded, or complex 
ideas; as thofe fignified by the 
word pebble, marygold, horfe. 

The next thing the underftand- 
ing doth in its progrefs to know- 
ledge, is to abftracf its ideas, by 
which abflradtion they are made ge- 
neral. 
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A general idea, is an idea in 

the mind, confidered there as fepa- 
rated from time and place; and fo 
capable to reprefent any particular 
being that is conformable to it. 
Knowledge, which is the higheft 
degree of the fpeculative faculties, 
conlifts in the perception of the 
trath of affirmative, or negative 
propofitions. 

This perception is either imme- 
diate, or mediate. Immediate per- 
ception of the agreement or difa- 
greement of two ideas, is when by 
comparing them together in our 1 minds, we fee, or as it were behold, 
their agreement or difagreement. 
This therefore is called intuitive 
knowledge. Thus we fee that red 
is not green 5 that the whole is big- 
ger than a part,; that two and two 

I are equal to four. 
The truth of thefe, and the like 

propofitions, we know by a bare fim- 
ple intuition of the ideas themfelves, 
without any more ado : and fuch 
propofitions are called felf-evident. 
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The mediate perception of the 

agreement or difagreement of two 
ideas, is when, by the intervention 
of one or more other ideas, their 
agreement or difagreement is fhewn. 
This is call’d demonftration, or ra- 
tional knowledge. For inftance, 
the inequality of the breadth of two 
windows, or two rivers, or any two ’ 
bodies that cannot be put together, 
may be known by the intervention 
of the fame meafure, applied to them 
both; and fo it is in our general 
ideas, whofe agreement or difagree- 
ment may be often fhewn by the 
intervention of fome other ideas, fo 
as to produce demonftrative know- 
ledge ; where the ideas in queftion , 
cannot be brought together, and im- 
mediately compared, fo as to pro- j 
duce intuitive knowledge. 

The underftanding doth not know 
only certain truth ; but alfo judges , 
of probability, which confifls in the 
likely agreement or difagreement of 
ideas. 
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The aflenting to any propofition 

as probable, is called opinion, or 
belief. 

We have hitherto confidered the 
great and vifible parts of the uni- 
verfe, and thofe great mafles of mat- 
ter, the ftars, planets, and particu- 
larly this our earth, together with 
the inanimate parts, and animate 
inhabitants of it; it may be now 
fit to confider what thefe fenfible 
bodies are made of, and that is, of 
unconceivable fmall bod ies, or atoms, 
out of whofe various combinations 
bigger molleculae are made; and fo 
by a greater and greater compofi- 
tion bigger bodies; and out of thefe 
the whole material world is confti- 
tuted. 

By the figure, bulk, texture, and 
motion, of thefe fmall and infenfi- 
ble corpufcles, all the phenomena 
of bodies may be explained. 

FINIS. 



SOME THOUGHTS 
CONCERNING 

HEADING and STUDY 
FOR A 

GENTLEMAN. 

RE A DIN G is for the improve- 
ment of the underftanding. 

The improvement of the under- 
ftanding, is for two ends: firft, for 
our own increafe of knowledge; fe- 
condly, to enable us to deliver and 
make out that knowledge to others. 

The latter of thefe, if it be not ji 
the chief end of lludy in a gentle- 
man; yet it is at leaft equal to the ; 
other, fince the greateft part of his j- 
bufmefs and ufefulnefs in the world, 
is by the influence of what he fays, 
or writes to others. 

The extent of our knowledge, 
cannot, exceed the extent of our , 
ideas. Therefore he, who would 
be univerfally knowing, mufl: ac- . 
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quaint himfelf with the obje&s of 
all fciences. But this is not necef- 
fary to a gentleman whofe proper 
calling is the ferviceof his country; 
and fo is moft properly concern’d 
in moral and political knowledge: 
and thus the ftudies which more im- 
mediately belong to his calling, are 
thofe which treat of virtues and vi- 
ces, of civil fociety, and the arts of 
government; and will take in alfo 
law and hiftory. 

It is enough for a gentleman to 
be furnifhed with the ideas belong- 
ing to his calling, which he will 
find in the books that treat of the 
matters above mentioned. 

But the next ftep towards the 
improvement of his underftanding, 
muft be, to obferve the connexion 
of thefe ideas in the propofitions, 
which thefe books hold forth, 
and pretend to teach as truths; 
which till a man -can judge, whe- 
ther they be truths or no, his un- 
derftanding is but little improved ; 
and he doth but think and talk af- 

I 



5$ THOUGHTS 
ter the books that he hath read, 
without having any knowledge 
thereby. And thus, men of much 
reading, are greatly learned; but 
may be little knowing. 

The third and laft ftep therefore, 
in improving the underftanding, is 
to find out upon what foundation 
any propofition, advanced, bottoms; 1 

and to obferve the connexion of 
the intermediate ideas by which it 
is joined to that foundation, upon 
which it is ere&ed, or that prin- 
ciple from which it is derived. This, 
in fiiort, is right reafoning; and by 
this way alone, true knowledge is 
to be got by reading, and ftudying. 

When a man, by ufe, hath got ; 
this faculty of obferving and judg- 
ing of the reafoning and coherence | 
of what he reads, and how it proves 
what it pretends to teach; he is 
then, and not till then, in the right !• 
way of improving his underftand- f, 
ing, and enlarging his knowledge 
|)y reading. 
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But that, as I have faid, being 

not all that a gentleman ftiould aim 
at in reading, he lliould farther take 
care, to improve himfelf in the art 
alfo of fpeaking; that fo he may be 
able to make the beft ufe of what 
he knows. 

The art of fpeaking well, confifts 
chiefly in two things, viz. perfpi- 
cuity, and right reafoning. 

Perspicuity, confifts intheufing 
of proper terms for the ideas or 
thoughts, which he would have 
pafs from his own mind into that 
of another man’s. It is this, that 
gives them an ealy entrance; and it 
is with delight, that men hearken, 
to thofe whom they eafily under- 
ftand: whereas, what is obfcurely 
faid, dying as it is fpoken, is ufually 
not only loft, but creates a prejudice 
in the hearer, as if he that fpoke 
knew not what he faid, or was a- 
fraid to have it underftood. 

The way to obtain this, is to 
read fuch books as are allowed to 
be writ with the greateft clearnefs 
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and propriety, in the language 

. that a man ufes. An author ex- 
cellent in this faculty, as well as 
feveral others, is Dr. Tillotfon, late: 
archbifhop of Canterbury, in all 
that is publifhed of his. I have 
chofe rather to propofe this pattern, 
for the attainment of the art of 
fpeaking clearly, than thofe who 
give rules about it; lince we are 
more apt to learn by example, than 
by direction. But if any one hath 
a mind to confult the mafters in 
the art of fpeaking and writing, he 
may find in Tully De oratore, and 
another treatife of his called, Ora- 
tor ; and in Quintilian’s Inftitutions; 
and Boileau’s Traite du fublime *; 
inftrudtions concerning this, and 
the other parts of fpeaking well. 

Besides perfpicuity, there muff 
be alfo right reafoning; without 
which perfpicuity ferves but to ex- 
pofe the fpeaker: and for the at- 
taining of this, I fliould propofe the I 
conftant reading of Chillingworth, 
* That trearife is a trandation from Longimis. 
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who by his example will teach both 
perfpicuity, and the way of right 
reafoning, better than any book 
that I know; and therefore will 
deferve to be read upon that ac- 
count over and over again; not to 
fay any thing of his argument. 

Besides thefe books in Englifh, 
Tully, Terence, Virgil, Livy, and 
Cselar’s Commentaries, -may be read 
to form one’s mind to a relifh of a 

; right way of fpeaking, and writing. 
The books I have hitherto men- 

tioned, have been in order only to M writing, and fpeaking well; not 
" but that they will deferve to be read 

upon other accounts. 
The ftudy of morality, I have 

above mentioned as that, that be- 
: comes a gentleman; not barely as 
[ a man, but in order to his bufinefs 

as a gentleman. Of this there are 
books enough writ both by ancient 
and modern philofophers: but the 

; morality of the Gofpel doth fo ex- 
ceed them all, that to give a man a 

I full knowledge of true morality, I 
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fhould fend him to no other book, 
but the New Teftament. But if he 
hath a mind to fee how far the hea- 
then world carried that fcience, and 
whereon they bottomed their ethics, 
he will be delightfully and profit- 
ably entertain’d in Tully’s treatifes 
De ofHciis. 

Politics, contains two parts, 
very different the one from the o- 
ther. The one, containing the ori- 
ginal of focieties, and the rife and 
extent of political power; the other, 
the art of governing men in fociety. 

The firft of thefe hath been fo 
bandied amongft us, for thefe fixty 
years backward, that one can hard- 
ly mifs books of this kind. Thofe 
which I think are moft talked of 
in Englifh, are the firft book of 
Mr. Hooker’s Ecclefiaftical Polity, 
and Mr. Algernon Sydney’s Difcour- 
les concerning government, printed 
in 1690*: and a treatife of civil 

* Thefe two treatifes- are written by Mr. 
Locke himfelf. 
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polity, printed in 1703 (1). To 
thefe one may add, PufFendorf De 
officio hominis et civis; and, De 
jure naturali et gentium: which 
laft is the heft book of that kind. 

As to the other part of politics, 
which concerns the art of govern- 
ment; that, I think, is beft to be 
learned by experience and hiftory, 
efpecially that of a man’s own 
country. And therefore, I think an 
Englifh gentleman fhould be well 
verfed in the hiftory of England, 
taking his rife as far back as there 
are any records of it; joining with 
it the laws that were made in the 
feveral ages, as he goes along in his 
hiftory; that he may obferve from 
thence the feveral turns of ftate, 
and how they have been produced. 
In Mr. Tyrrel’s hiftory of England, 
he will find all along thofe feveral 
authors, which have treated of our 
affairs, and which he may have re- 

(1) Civil polity, A treatife concerning the 
nature of government, &c. London 1703, in 
8vo. written by Peter Paxton. M. D. 
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courfe to, concerning any point 
which either his curiofity or judg- 
ment (hall lead him to enquire into. 

With the hiftory, he may alfo 
do well to read the antient lawyers; 
fuch as Bradton, Fleta, Henning- 
ham, Mirrour of juftice, my Lord 
Cook’s fecond inftitutes, and the 
Modus tenendi parliamentum; and 
others of that kind, which he may 
find quoted in the late controver- 
fies, between Mr. Petit, Mr. Tyrrel, 
Mr. Atwood, &c. with Dr. Brady; 
as alfo, I fuppofe, in Sedler’s trea- 
tife of rights of the kingdom, and 
cuftoms of our anceftors, whereof 
the firft edition is the beft; where- 
in he will find the antient confti- 
tution of the government of Eng- 
land. 

There are two volumes of ftate 
tradts, printed fince the revolution, 
in which there are many things re- 
lating to the government of Eng- 
land *. 

* We have now two collections of Hate 
tracts; one, in two volumes in folio, printed 
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As for general hiftory, Sir Walter 

Rawleigh, and Dr. Howel, are books 
to be had. He, who hath a mind 
to launch farther into that ocean, 
may confult Whear’s Methodus le- 
gendi hiftorias, of the laft edition j 
which will dirett him to the authors 
he is to read, and the method 
wherein he is to read them. 

To the' reading of hiftory; chro- 
nology, and geography are abfo- 
lutjely neceffary. 

In geography, we have two ge- 
neral ones in Englifti, Heylyn and 
Moll: which is the beft of them, I 
know not; having not been much 
converfant in either of them. But 
the laft, I ftiould think to be of 
in 1689 and 1692,. contains feveral treatifes 
relating to the government, from the year 
1660 to 1689: and the other, in three vo- lumes in folio, printed in 1705, 1706, and 
1707, is a collection of tracts, publifhed on occafion of the late revolution in 1688, and 
during the reign of K. William III. Thefe 
collections might have been made more com- 
plete and more convenient; efpecially the 
firft, which is extremely defective and un- 
correCt, K 



66 T H O U G H T S 
mbft ufe; becaufe of the new dif- 
.coteries that are made every day, j 
tending to the perfedlioh of that 
fcienc'e. Tho’, I believe, that the 
countries which Heylyn mentions, 
are better treated 6f by him, bating 
what new difcbveries fmce his time 
have been added. 

These tw1© books contain g6o- ■ 
graphy in general: but whether an j 
Engufli gentleman would think it 
worth his time to beftow mtich 
pains upon that; tho’ without it he s 
cannot well underftand a gazette ; » 
it is certain he cannot well be with- C 
out Cambden’s Britannia, which is p 
mtich enlarged in the laft Englilh |r 
edition. A good^oliedtion of maps z 
is alfo neceffary. 

To geography, books of travels 2 
may be added. In that kind, the;1 

colledtions made by our country—' 
men Hakluyt, and Purchas, areveryjf 
good. There is alfo a very good 
cohesion made by Thevenot in fo->( 
lio, in French ; and by RamuZio, 
in Italian; whether tranilateddnto ; 
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Englifh or no, I know not. There 
are alfo feveral good books of tra- 
vels of Englifh-ipen publifhed, as 
Sandys, Roe, Brown, Gage, and 
Dajnpier. 

There are alfo feveral voyages in 
French, which are very good, as 
Pyrard *, Bergeron -f > Sagard jj , 
Bernier &cc. whether all of them 
are tranflated into Englifh, I know 
not. 

There is at prefect a very good 
collection of voyages and travels, 
never before in Englilh, and fuch 

* Voyage de Francois Pyrard de Laval, 
contenant fa navigation aux indas Orieritales, 
Maldives, Moluques, Brefil. Paris 1619, 8vo. 
3d edit. 

t Relation des voyages en Tartarie, &c. le tout recueilli par Pierre Bergeron. Paris 
1634,8vo. 

|| Le grand voyage des Hurons, fitues en 
P Amerique, &c. par F. Gab. Sagard The- 
odat. Paris 1632, 8vo. 

J Memoirs de P Empire du Grand Mogol, 
,&c. par Francois Bernier. Paris 1670, & 
1671, 3 vol. in 12. 
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as arc out of print j now printing 
by Mr. Churchill*. 

There are befides thefe, avaft 
number of other travels; a fort of 
books that have a very good mix- 
ture of delight and ufefulnefs. To 
fet them down all, would take up 
too much time and room. Thofe 
I have mentioned are enough to be- 
gin with. 

As to chronology, I think Helvi- 
cus the beft for common ufe; which 
is not a book to be read, but to lye 
by, and be confulted upon occafion. 
He, that hath a mind to look far- 
ther into chronology, may get Tal- 
lent’s Tables, and Strauchius’s Bre- 
viarium Temporum: and may to 
thofe add Scaliger De Emendatione 
Temporum, and petavius; if he 
hath a mind to engage deeper in 
that ftudy. 

Those who are accounted to 
have writ beft particular parts of 
our Englifli hiftory, are Bacon, of 

* That colledtion of voyages and travels 
was publilhed anno 1704, in 4 vol, in folio. 
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Henry VII; and Herbert, of Henry 
VIII. Daniel alfo is commended; 
and Burnet’s hiftory of the refor- 
mation. 

Mariana’s hiftory of Spain, and 
Thuanus his hiftory of his own 
time, and Philip de Comines; are 
of great and deferved reputation. 

There are alfo feveral French 
and Englilh memoirs and collec- 
tions, fuch as La Rochefaucault, 
Melvil, Rufhworth, &c. which give 
a great light to thofe, who have a 
mind to look into what hath paft 
in Europe this laft age. 

To fit a gentleman for the con- 
duct of himfelf, whether as a pri- 
vate man, or as interefted in the 
government of his country, nothing 
can be more neceflary than the 
knowledge of men: which, tho’ it 
be to be had chiefly from expe- 
rience, and next to that, from a 
judicious reading of ihiftory; yet 

; there are books that of purpofe 
treat of human nature, which help 
to give an infight into it. Such are 
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thofe treating of the pafiions, and 
how they are moved; whereof Ari- 
ftotle in his fecond book of rheto- 
ric hath admirably difcourfed, and 
that in a little compafs. I think 
this rhetoric is tranllated into Eng- 
lifh: if not, it may be had in Greek 
and Latin together. 

La Bruyere’s chara&ers are alfo 
an admirable piece of painting: I 
■think it is alfo tranllated out of 
French into Englilh. 

Satyrical writings alfo, fuch as 
Juvenal, and Perlius, and above all 
Horace; tho’ they paint the defor- j 
mities of men, yet thereby they 
teach us to know them. 

There is another ufe of reading, 
which is for diverfion and delight. 
Such are poetical writings, elpecial- 
ly dramatic, if they be free from 
prophanefs, obfcenity, and what cor- 
rupts good manners: for fuch pitch 
fhould not be handled. 

Of all books of fidtion, I know 
none that equals Cervantes’s hillory 
«f Don Quixote in ufefulnefs, plea- 
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lantry, and a con ft ant decorum. 
And indeed no writings can be plea- 
fant which have not nature at the 
bottom, and are not drawn after 

’ her copy. 
There is another fort of books, 

.which 1 had almoft forgot, with 
[ which a gentleman’s ftudy ought to 

be well furnifhed, viz. Dictionaries 
of all kinds. For the Latin tongue, 
Littleton, Cooper, Caiepin, and Ro- 

\. bert Stephen’s Thefaurus Linguae f Latinae, and Voflii Etymologicum 
L Linguae Latinae. Skinner’s Lexicon 

Etymologicum is an excellent one 4 of that kind, for the Englifti tongue. 
Cowel’s Interpreter, is ufeful for the 
law terms. Spelman’s Gloflary, is a 
very ufeful and learned book. And 
Seldon’s Titles of Honour, a gentle- 

1 man fhould not be without. Bau- 
drand hath a very good Geographi- 
cal Di6tionary. And there are fe- 
veral hiftorical ones, which are of 
ufe; as Lloyd’s, Hoffman’s, Moreri’s. 
And Bayle’s incomparable Didtion- 
ary is fomething of the fame kind. He 
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that hath occafion to look into book^ 
written in Latin fince the decay of 
the Roman empire, and the purity 
of the Latin tongue, cannot be well 
without Du Cange’s Gloflarium Me- 
diae & Infimae Latinitati's. 

Among the books above fet down, 
I mentioned Voffius’s Etymologi- 
cum Linguae Latinae: all his works 
are lately printed in Holland in fix 
tomes. They are very fit books for 
a gentleman’s Library, as contain- 
ing very learned difcourfes concern- 
ing all the Sciences. 

FINIS. 
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