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OUTLINES, &ec.

INTRODUCTION.

TILITY of NATURAL PHILOSOPH..
The pleafure it affords to the mind. Philo~

fophy favorable to true religion. The Utility of its
various branches pointed out ; particularly, Optics,
Aftronomy, Hydreftatics, Chemiftry, Ele&ricity,
. Magnetifm, and the philofophy of living matter.

Neceflity of a knowledge of Natural Philofophy to
. thofe who ftudy medicine. A view of the caufes
which have retarded the progrefs of Philofophy.
Obfervatiens on Newton’s rules for philofophizing.
Of the nature and extent of human knowledge.

Demontftration. Analogy. Of the nature of caufe
and effect,

SECT, L



4 OUTLINES OF A

SECT I

D:\?Iflbﬂ Of thc: matn:rml Wﬂl'ld Mpc ~y d
philofophy. Chemiftry. Phé gy hanic

Of matter---its properfles, viz. extenfion and
divifibility, impenetrability, inertia, attraction, mo-
tion and reft. Our ideas of impenetrability lefs cer-
tain than we have fufpected. Itis highly probable
that the tangible particles of matter are mot in
conta@, but are connected by mechanical forces,
which, like gravity, act at a diftance. Theory of
Father Bofcovich.

Attrattion—of cohefion---of gravitation. Mag-
netic and electric attraction and repulfion. Attrac-
tion of cohefion particularly cenfidered. Various

infances of this force. Dr. Hamilton’s theory of

the adtion of capillary tubes confidered ;--objeétions
to it. ) This force extends to a very fmall diftance
.between the particles of bodies. Chemical attraétion
or affinity illuftrated by experiments.

Of motion and its affections, viz. velocity and
‘momentum. Laws of motion.  Attra&ion of gra-
.vitation,---increafes inverfely as the fquare of the
.diftance. Of the defcent of bedies,--~uniformly
.accelerated by the force of gravity. The {pace
defcribed by falling bodies is as the {quare of the
time, from the beginning of the fall. The force of

gra 1:31}*
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COURSE OF LECTURES. 5

gravity not the fame in all parts of the earth. Cen-
trifugal force of bodies,---greateft at the equator.

Gravitation not confined to the earth, but extends
to the planets,

Of the mechanical powers, viz. the lever, wheel
and axle, pully, inclined plane, wedge, fcrew.  No
real gain in force by mechanical contrivances, the
power being only applied more c_ﬂnvcniently;“fﬂr
what is gained in power is loft in time. Perpetual
motion---impofible. Of the center of gravity ;

line of direction. Rolling bodies. The double
- cone and cylinder.  Of pendulums ; their vibration
in a cycloid. Of projectiles. Theory of Gunnery,
of little ufe for directing the prattice. Obfervations
on wheel carriages,

SECT. I

OE. ELECTRICITY.

Hiftory of Eletricity. Attraction and repul-
fion. Spark. Of condultors and electrics. Of the
ele@rical machine. Ph®nomena of el@rified con-
ductors. Pofitive and negative eletricity. Many
of thofe eletric phenomena which are generally
thought to depend on repulfion do really depend on
attraction. Directions for ufing the eleCtrical ma-

chine



6 OUTLINES OF A

chine. Imparted or communicated ele@ricity. In-
‘fu”_l'at'ibﬁ of bodies. Theory of eleétricity. Hypo-
thefis of Dr. Franklin. Charged eleétrics. Leyden
_ phial; accumulation of eleétricity in it. Electric
thock. Ele&rical battery. The force of the thock
in glafs of the fame thicknefs, proportional to the
quantity of coated furface. Experiments for deter-
‘mining the velocity of the ele¢tric fluid-inconclufive.
- Nature of the électric fluid,---not the fame with
heat,=--moft probably a fluid fui generis. Drawing
fparks---depends on the air being charged. Lumi-
nous points and pencils of light. Star. Though
the fpark appears a long extended line, yet it is
probable that the electric fluid proceeds in a feperate
and nearly globular body. Of electrometers. Of
the electrophorus; theory of it; its force recovered

bj; itfelf.
| EXPERIMENTS.

1 The electrified cork ball electrometer. 2.
The animated feather. 3. Attraction and repulfion
of light bodies, with the dancing figures. 4. The
electrical flath, between two metallic plates. ~ §. In~
flammable fpirits and other combuftible bodies fired
by electricity. 6. The aurora borealis imitated.
~. The card pierced by electricity. 8. Gunpowder
fired. ¢. A jar difcharged filently. 10. The Elee-

tric



COURSE OF LECTURES. 7

t.ic fly 11.The electrified cotton. 12. The Elec?
trified capillary fyphon. 13. The {pider, feemingly
animated by electricity. 14. The illuminated. tube
and plate. 15. The magic picture. 16. Melted
wax electrified. 17. The electrical piftol. 18: Lu-
minous {park. IQ. Electric bells.

Of electricity without evident friction--inftanc-

ed in evaporation, combuftion, melted fulphur, filk
fteckings, tourmalin.

NATURAL ELECTRICITY.

The torpedo ; its {urprifing properties depend
upon electricity : Mr. Wal(h’s theory of it. The-
ory of thunder and lightning. Identity of lightning
and electricity proved by Dr. Franklin. Sig. Volta’s
theory of the manner in which clouds become elec-
trified. Of the found produced by lightning. Sheet
lightning generally inoffenfive: zig-z2g more dan-
gerous: that which appears in the form of balls
moft fo. Seeming omniprefence of lightning.
Method of afcertaining the diftance of thunder.
Protection from the dangerous effects of lightning.
Conductors---pointed.and blunt. Of perfonal fecu-
rity. Many other atmofpherical phenomena depend
upon electricity; fuch as aurora borealis, fhooting

ftars, balls of fire, ignus fatuus, water fpouts, and
frequently earthquakes.

MEDICAL
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- MEDICAL, ELECTRICITY.
Method of adminiftering it. In what difeafes

- &

. - to be ufed. Animal Electricity. = Principal facts.

Experiments with zinc and tinfoil.

"
e

- SECT. III.

OF MAGNETISM.

The fubject little known. Hiftory of the
loadftone. Magnetifim was thought to be confined
to iron and fteel, but it now appears that nickel
when purified from iron, becomes ‘more magnetic.
Artificial magnets preferable to natural ones.  Lead-
ing facts. 1. A magnet arranges itfelfin a deter-
minate pofition. Poles. 2. A bar of iron which
has ftood a long time in a horizontal pofition
becomes magnetic. Mariner’s compafs. Different
degrees of magnetifm difcovered by experiment.
The diffimilar poles of two magnets attract each
other, and their fimilar poles repel each other.
Strength of a magnet greateft at the poles,--~proved
by its fupporting the greateft weights from thence;
by an experiment with iron filings ;--by the dipping
needle. Courfe of the fluid thewn by experiments.
Dip of mariner’s needle. Magneti{fm communicated
to iron. Directions for making artificial ‘magnets:
Magnetifm fooneft acquired and loft by foft fteel;

moft flowly by hard. Magnetifm exerted through
all
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all fubftances except iron. Magnetic attraction and
repulfion decreafes as the diftance increafes. Reafon
of the dip of the needle. Variation of the compafs
—not conftant. Variation different in different

latitudes.
-

At London the variation before the vear 1657,
was ealt. In that year there was no variation. In
the year 1665, 1 deg. 22 min. weft. A. D. 1683,
4deg. jomin. W. A.D. 1700, 8 deg. W. A. D.
1744, 14 deg. 5o min. W. A. D. 1776, 21 deg.
47 min. W.

At Paris, before A. D. 1666, the variation was
eaft. in that year there wasnone. A.D. 1670, 1
deg. 30 min. W. A. D. 1700, 8 deg. 12 min. W.
A. D. 1776, 19 deg. 45 min. W.

Diurnal variation. Needle difturbed by the
aurora borealis. Dr. Halley’s theory of the variati-
on of the compafs. Theory of Epinus. Walker’s
theory. Theory of diurnal variation. Pomifcuous:
experiments.  Similarity of electricity and magnet-.
ifm pointed out. The magnetic as well as the elec=
tric fluid prefers a fhorter conductor to a longer,--~
proved by a curious experiment. Animal magneti{m.

L
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condenfed as well as rarifed. Condenfiny fyring=,
Fountain by condenfed air;--plavs with a number of
beautiful jets. Experiments with the air gun. = A=
nalyfis of atmofpheric air '

Chemical properties of different airs ; particularly
fixed air, or carbonic acid gas, oxygen gas, or de-
phlogifticated air ; ‘hydrogen gas. or inflammable air,
&c. Nature of refpiration. Effect of vegetables in
purifying the atmoiphere owing to their decompofing
water. View of modern chemiftry : its application
to medicine and agriculture. Theory of the winds :
Dr. Halley’s unfatisfactory : that lately publithed by
Dr. Darwin accounts very well formo™ cf the phe-
nomena. Undulation of the air, Sound. Mulfical
found. Theory of mufic,

—_—

SECT cr
Hydroflatics and Hydraulics.

The preflure of fluids proved to be as their
depth, without regard to its dire tion. The h/dro-
ftatic parodox, or the preffure of a fluid proved to
be as its altitude, without any regard to its quantity.
A folid immerfed in a fluid lofes a certain part of its
weight. The theory of the hydroftatic balance,
or the method of finling the fpecific g-avity of
diferent folids, whataver m 1y be theiwr form. —=y=
drometer. Method of difcovering the fpecific gra-
vity of fluids, flrength of (pirits, &, 'Lhe
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CATOPTRICS.----Theory of mirrors, plane,
convex and concave.

VISION.----Defcription of the eye: progrefs
of the light through the eye: formation of the
pi¢ture at the bottom: connection of this with
vifion. Seat of vifion. Defeéts of vifion. Long
and fhort fight. Squinting.---their remedies.
Single and double vifion. Vifien by means of glafs

fes. Apparent magnitude. Field of vifion, Bright-
nefs.

OPTICAL INSTRUMENTS.---Camera ob-
fcura. Microfcopes, fingle and compound. Burn-
ing glaffes. Telefcopes ;---refracting, aftronomical,
day; Dollond’s. opera glafs. Reflecting telefcopes,

Gregorian, Newtonian.

SOLAR MICROSCOPE.---- Variety of {mall
objets magnified by it; fuch as farina, animalcule
in fluids, mites, the pores of wood, pith, &c.---the
image of a flea, when magnified by this inftrument,
will generally meafure ten or twelve feet. The
face and {pots of the fun (if any) exhibited. The

circulation of blood in fmall animals ; and the cryf-
tallization of falts thewn.

The nature of vifion is illuftrated by a beautiful
artificial eye, exactly refembling the natural one; and

by models of long, fhort, and good fighted eyes.
The
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