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Or NATURAL PHILOSOPHY. 

I. 

ALL the fubjecrs of human knowledge 
are comprehended under the general 

uames of body and mind_. 

Animals confifr of both; and from their 
motions and the motions and changes produ~ 
ced by them, among the bodies around them, 
it is manifeft, that there is a connecrion, how~ 
ever infcrutable, between body and mind. 
They mutually affeCl: each other. 

Motions and changes are perpetually go
ing on, in the material world, independent 
of the interpofition of :mimals. Thefc are 
perceiveg as effecrs, neceffiuily implying eau~ 
fes by which they are produced.-Thc c ufi" 
:are named th~· unknown.-Weiglit.-. -Heat. 
-Elecrricity. 

Thefe caufes are obferved to operate rcgu~ 
1arly. 

'Vhatever are perceived· of the bodies which 
compofc tlie material world: their fituations, 

A otions, 
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motions, chanb , • re cafled natural appearances 
or ph<'Cnomena; their caufes, natural caufes; 
the n1lcs which thefe caufcs .obferv.e, in the 
e .. ·crtion of their efficacy, laws of nature. 

When, contemplating the works of na
ture, we remark the adjufiment and fubfer· 
:d-ency of things: the tendency of fo1ne to. 
fupport or defiroy others; we percei\'e mani
feil: dciigns and deftinations, _ and are irrefiH:i
bly led to refer natural caufes to the power, and 
the laws of nature to the will of intelligence, 
fuperior to human. Power.-Will. -Nature: 
,e.Hicient, and final caufes.-Natural Hiftory . 
..-Natural Thcology.-Natural Philofophy. 

The Scope of Natural Philofophy is, 
1 . To afcertain the laws of nature. 2. To 
explain the pha:nomena of nature. .3. And 
to direcr the application of the knowledge of 
thefe to the improvement and invention of 
arts, for the accommodation of life; and 
t.o the advancement of other fciences. 

II. 
l\1an begins to acquire the knowledge of 

nature, when he begins to exifi.-1. He enters 
the world poffeffed of inftinCl:ive arts, and 
capable of perception, of intuitive knowledge, 
and of reafoning.-2. Prompted by neceffity, 

he 
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he en creates his knowledge; that }u:; power 

may_ be enlarged. 3. Pron pted by acciden

tal motives, he ach'ances in knmYledgc~ and 

in power.·-Arts and Sciences. 

The connection between caufe an l effect, 

tho' not perceived, is afcertained by the la,'S 

of percGption, and by experience and reafon

ing. 

A rifing fcale of conneCtions may be tra· 

ccd. I. Artificial words, or figns, and their 

meaning. 2. InftinB:ive exprei1ions of fen· 

timent, and their meaning. Or natural figns, 

and things fignified.- Natural Language. 

3· Perceptions, and the fcnfible quaE-des cf 

external objects. 4· ~lotions of bodies and 

the affections of matter. 5. M.my phceno

mena are perceived as effeCts, whofe caufes 

are not fuggefred, 

Laws of nature are inveftigated from a few 
phznomena carefully examined : from the 

laws, as principles of philofophy, other phre· 
norn.ena are explain~d.-Arts are o ·ten im

proved, fometimes derived from fcience, 

. Ill. 
There is but one genuine method of teach· 

ing fc;ience, which mufi be formed on the 
A 2 model 
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moJel of the natural progrefs of the mind in 
it's acquifitions of knowledge.-Analyfis.
Synthefis. 

Of the D I V I S I 0 N and A R R A N G E
M ENT of the SUBJECT. 

I. 
HEN an extenfive fubjeet of fcience is 

to be examined, the limited capacity 
mman apprchenfion tcquires n li i • tion 

<,f attcntio • ' he n.ttcndo i often with• 
c~ 2-·::n from fome things, and limited to o .. 
thers, which are infeparable. This limitation 
i3 called AbftraCl:ion; and jg prattifed by all 
men. AbftraCl: terms are frequent in com· 
mon language, abundant in the language of 
every fcience. 

Some Philofophers have exceeded in ab
ftraCl: fpeculation. Others, contempbting 
natural objeCl:s intire, as they exift, have too 
much negleCl:ed ~bftraCl:ion. 

Thefe are two extremes, which :lhould both 
be avoided.-There is no middle courfe.
The remedy lies in alternating thefe two. 

II. Nature 
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II. 
Nature is an extenfive fubjcct, variouily 

divi:fible. 1. Genera; fpecies ; individual. 

2. Ends; means. Supreme ; fubordinate. 

3. Caufe; effect. 

The rule of divifion is to be derived from 

the purpofe. The three ways, fpecified, of 

dividing narure, are fuited to the purpofes of 

1. Natural Hiftory. 2. Natural Theology. 

3· Natural Philofophy. 

Ill. 
Effects only appear. Caufes are fuggefted, 

with various degrees of evidence, as the know

ledge of them is nece:flary, ufeful, convenient. 

-1. Intuitive conviction. 2. Conjecture. 

3· Confirmation by experiment.-Experimen· 

tal P hilofophy. 

The phxnomena of nature proceed frcm 
I. The independent properties of bodies. 

2. Affections of matter. 3. The fenfible 

qualities of objeCts. 4. Higher caufes. 

The i~dependent properties of a body are 

thofe found in it when examined by irfelf. 

Such are cxteniiou, divifibiliry, impenetrabi

lity. 
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A_ffeE!ions of matter are thofe qualities a

fcribed to bodies, by which they are faid to 
move, and to produce changes on each other: 
thofe powerful agents in nature: thofe effi· 
cient caufcs, to which, tho, unknown, we give 

namcs.--Cohefion. --Magnetifm.

EleCtricity. 

Senjible qualities are thofe by which ob
jeCts are related to us, and affeCt: our fenfes. 
Independent properties, and affeCt:ions of mat· 

ter are fenfible qualities, which are perceived, 

or fuggefted by our fenfations. But thofe to 
:which the meaning of the tenn is here re· 
ftriCt:ed arc only implied in our fenfations: 
what they are not being fuggefted, but left as 
matter of inveftigation.-Heat.-Tafi:e. 

Iiigher, or more general caufes, are thofe 
to ¥hich fome of the others may be referred, 

as effeCts. 

When our attention is limited to the in

depende 1t properties, all is frill, inactive, life

lefs. --2. \Vhen extended likewife over the af
fections of matter, the material world become!J 
a bufy, animated fcene; fuggefting power, in
tcllibence, defign, fuperio.r beings.-3. Man 
is interefted in this fcene. He is conneCted 

vith the material world by organs of fenfe ; 
bv 
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by means of which he perceives external ob
jects and their qualities. 

Senfib1c qualities are not the immediate 

caufes of perception. Several other caufes 

are interpofed, like fo many links of a chain. 

-Pe-rception.- Senfation.- lmpreffion.

Condition of the orgau.-Motion.-Sen:fible 

quality.-Sometimes a JJ1edium. 

In different infl:ances of perception, the at

tention ii limited to difr~rent links of the 

chain, while others are overlook'd. In ex· 

am.ining the independent properties, we ab
.ftraCt from the intermediate links. 

IV. 
Natural fubftances are diverfified by a va· 

riety of affeCtions, and feniible qualities, and 

their modifications. Whereas the indepen

dent properties are common to all the parts 

of the material world. When, therefore, 

we fhall have examined thefe, we fhall be ad

va~d in the knowled~e of the whole. 

Of 
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Of tlie I N D E P E N D E N T P R Q. ·I 

P E R T I E S of B 0 D I E S. 

I. 

1. EX TENSION: in which are implyed 
.J. ·2.. Figure. And 3· Divifibility.

Space. 

4. Impenetrability.-Denfity .- ~tantity 

of matter.- 5. Inertia. -Not neceffarily con
ned::ed with the other four .-Proportioned to 

the qtuntity of matter .-Prefumed univerfal, 

from general inducrion.-6. Weight. 'Vhe

ther an independent property, or affection, 
will appear in it's proper place. 

Matter is an abftraCl: term •. 

II. 
Extenfion is the fubjeCl: of Geometry. 

Nnmber of 1rithmctick. 

Both of Algebra. 

Some fkill in thefe abftraCl: fciences, is ne

ce:fEtry a» prepar,uor to the ftudy of other 

branches of Natural Philofophy. For, being 
the 
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the mofi general, they are involved in the o

thers, and often referred to. And from them 

is borrowed a method of expreffing meafura

ble quantities of every kind: a fcientific 

branch of language. 

IlL 
Meafurable quantities, of every kind, are 

expreffed by' numbers, fymbols, lines. 

A quantity which varies at the fame rate 

with each of other two, is called a compound 

9uantity, Suth are expreifed by prod'Utls, 
rectansl ,, 

The relation of quantities, which vary at 

the fame rate, is expreifed by ( ==) equality. 

Such are often jufily fubftituted in reafon• 
ing. 

A quantity which varies direCl:ly as one,. 

and inverfely as another, is expreifcd by a 
fraCtion. 

Of 
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0 F THE 

' AFFECTIONS of MATTER in general; 

0 R 0 F 

P R E S H I N G P 0 W E R S~ 

I. 
HE ihength of animals, weight, and the 
air~~ ions of matter, agree in thefe tw~ 

things. That they prefs bodies to move ; 
and that they proceed from the power of im· 
material agents •. - They are, therefore, called 
prcffing powers, or fimply powers.-Attrac· 
tiQn.-Repu!Jion, 

II. 
The effeas of J?OWers are 1. To ba... 

lance each other. 2.. To move bodies. 

Of 
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{)f the B A L A N C E of P 0 WE R S. 

I. 

I N the firft place, laws are to be invef!igated 
from the phrenomena, by analyiis. . 

II. 
Preffure and refiftance are, to us, the 

fame ; for frequently undifi:inguilhable. 
Therefore equivalent, equal and oppoiite,·
AClion.-Re-aflion. 

Power is transferable to different points, 
by ropes and rods. 

Ill. 
Refi is a proof of equality of preffure. 

Pret-Turc is a compound quantity; analy
f~d into intenfity and quantity of power. 

IV. 
Three powers proportioned, and parallel 

tp the fidet'of any parallelogram will balance. 

r.!'~p ~~ .~-n ~ 
When a flower is obliquely refitted, it i~ 

refolved into two. One in direCt oppofition, 

and another perpendicular~ to the refiftance. 

· CHA-
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M E C H A N ·I C S~ 

P A R T I. 

I. 

N the fecond place, pha!nomena are to 

be explained from the inveftigated laws. 

II. 
Of the center of gravity.-Center of Mo· 

t ion.-Inclined plane. 

III. 
Power.--Weight.--Machine. 

The power and weight are not, properly, 
in oppofition; but are two powers confpiring 

' againfi: a third, which is oppofed to their joint 
effort. ' 

Of fimple machines. 1. The Lever. 
2. Others reduced to the lever.-Wheel and 
pinion .-Pulley .-Barrel and handfpokes. 
- Axis in peritrochio. - 3. The Inclined 
plane. -4. Others reduced to the inclined 

plane.-Screw.-Wedge •. 
Of 

'1: .. 
~·· 
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IV. 
Of compound Machines. 

V. 
In the thjrd place, fcience is to be applied 

to the improvement of art. 

The doCl:rine of the balance of powers is 
of ufe, in afcertaining the ftrength, which 
ought to be given to every kind of fupports~ 
Pillars; piers; anhes; beams; members of 
machines, 
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Df M 0 T I 0 N. 

I. 
1\., OTION.--Space.-Time.-
1 V Velocity : uniform ; accelerated; i"C:· 

tarded.--Their meafures, and exprefilons. 

~bfol"\}te and ,relative.-A.pparent and 

real.-

~antity of motion.-Force: inherent; 
impreft.--Impulfe .. -Rdiftance.-Aaion.-: 
Re-aCl:ion. 

I I. 
Of the laws of motion~ 

III. 
Of the harmony between the laws of me· 

tion, and thofe of balancing powers. 

HAENO~ 



PH A E N 0 M E N A explained from the: 

LAWS of MOTION. 

I. 
{ ) F the congrefs of bodies. 

II. 
Of the defcent, and. afcent of heavy DO-· 

dies, in ve1·tical lines. 

nr. 
Of the defcent and afcent of heavy bodles 

on inclined planes. 
IV. 

Of pendulums. 
V. 

Of projecriles. 

VI. 
Of central forces. 

B z Of 
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f the AFFECTIONS of M .A TTEI\ 
in particular. 

REssrNG powers agree in that they all 
alike obey the general Jaws of balance, 

. nd of motion. But they are diftinguifhed 
by being ieparately fubjeCrtd~ ea~h to it's own 
1 --ni . 1: 1. 



Of C R A V I T A T I 0 N. 

P A R T I. 

I. 

T HE lines in which bodies prefs down

ward, by their weight, ( vertic::tl, or

plumb-lines,) are inclined to each other.
Hence may be inferred, 

That the earth is a globe. And 

That gravitation is an affection of matter. 

II. 
The figure of the earth 1s confirmed by 

the explanation of phxnomena. 1. A ihip, 
failing in any one direCtion furrounds it. 

2. To the people on board, the higher parts 

of tall objeCts, to which they approach, come 
firft in fight; and the lower parts of thofc, 

from which they recede, are firft intercepted 

from their _ view. 3. If the courfe be eaft, 
the rifing, and fetting of the heavenly bodies, 

are accelerated; if weft, retarded. 
_______ B ~ HYSI-
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~ H Y SIC A L AS T R 0 N 0 lVI Y. 

:P A R T I. 

I. 
F the diurnal motions. 

IL 
Of the annual motions. 

III. 
Of the folar fyftem. 

IV. 
Of the unive1·fal fyftem. 

Of 
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· Of G R A V I T A T I 0 N. 

P A R T !I. 

T HE moon gravitates to the earth.
Hence it is inferred, That 

The intenfity of gravitation is greater, in 
proportion as the fquare of the diftance is 
lefs. And hence the Copernican fyftem is 
elhblifhed. 

PHYSI~ 
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P H Y S I C A L A S T R 0 N 0 M Y. 

P A R T II. 

GRAVITATION is the power, that retains 
the primary planets, circulating in or· 

bits round the fun ; and the fecondary 
round their primary. 

Of comets. 

Of the fixt ftars.-And univerfal fy· 
ftem. 



Of G R A V I T A T I 0 N. 

P A R T III. 

GRAVITA '!'ION to the center of a fphere 
arifes from gtavitatiort towards each 

particld of it • 

.All the particles of n~atte1• gravitate mutu• 
ally, with forces varying with the diftances, 

The law of this variation is deduced from 

fy the law of gravitation t.o the center of a fphere. 

-And is the fame. 

~ Of 
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P A R T I. 

COHESION may be confidered, in the :firft: 

..J p!ace, only as a power refifi:irrg acy 

force applied to feparate the parts of bodies; 

or to move them feparately. 

'Fhe difference of bodies, arifing from the 

difference of :fl:rength, or intenfity with which. 

their parts cohere, is a. difference in degree 

only. Bodies are otherwife greatly diver:fi

fied by different modifications of cohefiouA 

This variety arifes from the d'egrees and 

combinations of 1. Hardnefs. 2. Elafticity .. 

3. Fluidity. 4. Softnefs. 

Of 
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.Of E L A .S T I C I T Y. 

Of F L U I D I T Y .. 

()f the P R E S S U R E of F L U I D S, 

0 R · 
tl ~-~ 
:10,:~. H Y .D R. 0 S T A T I C S. 

~ ()f , ~the M 0 T I 0 N of F L U I D S~ 

0 R 

H Y D R A U L I C S. 

- 0( 



f E L A S T I C F L U I D S. 

0 R 

P N E U M A T I C S. 

Of S 0 F T N E S S. 

Of the C H A N G E S of M 0 T I 0 N 

from refifting MED I A. 

Of F R I C T I 0 N. 

~ECHA~ 
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1\'I E C I-I A N I C S ~ 

P A R T II. 

0 F the refiftances arifing from the mo~ 

tion of machines.-- Perpetual mo-

tion. 

Of the proportion b~twixt the power and 

W "Ncight, requifite to produce the greateft ef

feet by machines.-llfaximum. 

c l\I E CH A-
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P A R T III. 

I. 
Q F practical fkill in machinery. 

II. 
Of examination of machines, 

III. 
Of contrivance of machines. 

IV. 
Qf the cultivation of mechanic genius. 

C 0 HE-
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C 0 H E S I 0 N. 

P A R T II. 

Of ELECTIVE ATTRACTIONS. 

~I 

Of M A G N E T I S M. 

HI· 
c 2, Of 
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Of E L E C T R I C I T Y. 

I. 
HYPOTHESIS. 1. The phre.nomena of 

electricity are produced by the affections 
of a particular fluid. 2. The particles of 
which attt:v.:t: each other at .,,cry fmall diftan· 
r ··. 11 t. • !1: 1 ::t , ~ --1 •• t:.r ~ lfl.! • 1 nd 
s. T!1is lluid has va~·i9\lS affinities to othet 
fubftances. 

II. 
Of the eleCtive attraCtions, or affinities of 

the electric fluid. 

III. 
Of the motions of electricity. 

IV. 
Electricity is perceived· by every fenfe~ 

V. 
Of tl e pl xnomena explicable from the 

doCl:rine of electricity. 

VI. 
Of the ufes of the knowledge of eleCl:ri· 

city. 
Of 
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Of SENSIBLE Q_U A L IT I E S. 

1\ '1 ANY links are overlook'd in, almoft, 
i V every inftance of perception. And 
the attention is limited to one or another, as 
interefiing. 

The attention is limited fometimes to one, 
fometimes to another, in the fame inftance. 
-Hence the ambiguity of many words. 

From thofe circumftances of objeCl:s, which 
are perceived, we learn to infer others, which 
are not perceived. -Hence perceptions are di
ftingui£hed into original and acquired.-Ha· 
bits. -· Habits of inattention. 

Organs of fenfe.-Nerves.-Senforimn. 

~ Different qualities are explored by the fame 
r fenfe. And the fame quality by different 

fenfcs. 

c 3 or 
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Of T 0 U C H. 

HE properties, afreCtions, and conditions 
of objeCts, which qualify them to 

make impreffions on the organ of touch, are 
magnitude, figure, impenetrability, vis infita, 
motion.-JUinimum ftnfibile. 

Of T A S T E, S !vi E L L, and fome other 

SENSES. 

ODIES are qualified to excite the fenfa
·' tions by their eleCtive attractions. Which 

are not explored, but inferred. 

Pleafu.re.-Pain.-Appetite.-Involunta

ry motion. 

Of 
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Of H E A T and C 0 L D. 

I. 

T HE word, Heat, fometimes fignifies a fen
fation, fometimes a quality. The qua

lity is not perceived, but it is a fubject of in
veitigation. 

Heat is loft, and acquired by communica~ 

tion. 

~antity,-Intenfity,--Degrees, of heat. 

Degrees are meafured by the expanfion of 

1netals, and of fluids.·-Thermometers. 

II. 
The fenfations, heat, and cold are excited, 

when the quality heat is communicated tq, r 

from the organ. Heat when to, cold when 

from. 

Ill. 
Heat is generated by friction, and by inte· 

ftine motions.-Animal heat. 
IV. Of 
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IV. 
Of the effeCts of heat. 

V. 
Of the phrenomena produced by heat. 

VI. 
Of the ·arts depending on the management 

•f heat. 

Of HEARING. 

I. 
t T\J H A T qualifies objeCts to excite the 
\i ·· fenfation of found, is a fubject: of in

veftigation. ·· Suggefted to be action.-And a 
medium is inferred. 

II. 
Of the medium of found. 

Ill. 
Of the affeCtions and modifications of 

found. 

IV. 

Of language.-And mufic. 
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Of S E E I N G. 

em( I. 

THE qualities perceived by fight are tnag• 
nhlt..ic;, hs'H~e , ~oh:n.u>, 

Of the places of fenfible ohjeC'ts. 

A medium is inferred ; and many of the 

laws of light are inveftigated, by all men. 

[Id: II. 
oik· Of the propagation of light in right lines. 

·A&ll 

Ray.- PenciL-Beam.- Luminous.
Shining.-Illuminated. 

Radiation .-·R efleCt:ion. 

Ill. 
llli f: Of the refleCt:ion of light . 

IV. 
Of the refraCl:ion of light. 

V. Of 
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V. 
Of vifion. 

VI. 
Of colours .. 

VII. 
Of the infleCl:ion o1 light. 

VIII. 
Ph 110m nl\ xplaincd. 

IX. 
Of optical arts1 and in!huments .. 

X. 
Of light.-Heat.-Fire. 

Of· 
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Of HIGHER CAUSES.~ 

W HEN particular efficient caufes, and 

laws of nature, deduced from the 
.ph::enomena, are traced further; they are 
found to flow from others, more general and 
fewer, as in tracing the branches of a tree, 
from the twigs towards the trunk. But uni
ty is not re~ched in tracing efficient caufes a
lone. 

A like branching of final caufes is traced 
jn the connection of things into fyftems, and 
their fubordinations. 

Final and efficient caufes, confidered toge
ther, are found to be united in the power and 
will of intelligent beings: the perception of 
-rldign executed, furniihing evidence of the 
~xiftence, power, and other attributes of a 
deiigne1:. 



P~rtial contemplation of nature lntJrOducelil 

tke belief of many Gods. 

'The unity of nature proves the 

God. 

I N l 










