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& PRELIMINARY DIGOOOOZSE.

kind of 'a miscellany, without much order, of
every thing that belongs to phildsophy in gengs
1‘a!. - We shall successively' review in it; the'd
principal properties of bodies; the inventions, !
whether useful dr amusing, to which these pro- &
perties have gjven birth ; yarious questions re- 4
lating to the system of the world, to meteoss 8
and the origin of springs, with. odfer omjects, %
which it-would“be too tedious to enuinerate, it
But before we enter* this vast field, if is necessary -
“that we should establish some general principles, &

which we shall do in the following account of =
what philosophers have called the four elements, §
viz, fire, air, water, and earth.

PRELIMINARY DISCOURSE,
On the Elements of Bodics.

I~ analyzing any material, when we haye &
-~ arrived at its last component parts, ‘and canno
_decompose them farther, we ought to regard
them as its elements. Now every one kuows?,‘g—‘
_that all or most bodies, submitted t0 analysis, '8
furnish a fixed matter; also something that is 1+ 1§
flamimable ; an invisible fluid, which manifests it- 1§
self only by its expangibility and its resistance; &
. and lastly another which heat Taises into yapours,
- and which afterward teunites under a visible
.form. These four component parts have been |
- named earth, fire, air, and water. These enter:
_into the composition of most bodies ; but cannot 8
themselves be decomposed. . They ought there:
' fore to be considered as the elenients of all other 2
bodies; which justifies the common denomina~ 8
tion, which has been established almost from ¢ia §
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A OF FIRE.'

superior to that of boiling water. Water Toses
its fluidity as soon as the heat or quantity of fire
has been diminished to a certain degree. Spirit
of wine, and even mercury, are congealed by
the progressive diminution of heat. There is a~
degree of cold, or privation of heat, —perhaps,
which would convert air into a fiuid like water,
and even into a solid body ; but we are at a pro-
digious distance from that term. .

Fire penetrates all bodies with more or less faci-
fity. 'This follows from the communication of
heat from a hot to a cold body. It is with
greater or less, a moderate facility, and not with
extreme facility, that heat is communicated : for.
it is well known, that this communication is not
instantaneous: if the point of a pretty long
needle be presented to the flame of a taper, both
its ends do not become equally hot at the same
time.  One body receives this heat more readily
than another; or, as we may say, has a greater
affinity for heat. = °

The accumulation of the igneous fluid produces *
on our bodies that semsation which we call heat.
This requires no_proof;; but the sensation is only
relative.  As long as the palm of the hand, for
instance, is hotter than the body with which it |
i3 1n contact, the latter seems to us cold ; but it |
will, on the contrary, seem warm, if the hand be
colder, or contains less of the igneous fluid; or
if that fluid tends to pass gradually, as it does,
from that body into the hand. Every person
almost is acquainted with the following experi-
ment: heat onehand in a very high degree, and
cool the other almost to the temperature of ice;

Jf you then immerse both of them into tepid
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water, the one will experience a sensation of
cold, and the otheér of heat.

This accumulation, carried to @ considerable de-
gree, produces inflammation, always accompanied
with light. Tt results from sonfe experiments
madPJw Buffon, that iron exposed, without
being in contact, to the action of another body
in a state of mﬂamm’ltmn. becomes itselt’ in-
flamed and red. But an ignited body 1s nothing
else than a body in’ which the igneous fluid 1s
“accumulated to such a degree as to, become
Iuminous. All light indeed is not accompamed
with heat; but all heat; carried to a certain
degree, produces light. ~

Hasﬁre weight ? It appears to us that ‘there
can be no doub that fire is heav vy : it is matter,
since it acts upon matter; and therefore it must
possess weight.  But the question is, to know
whether tlns weight is perceptible, and can be
indicated by the instruments which we employ.
S’Gravesande and Muschenbroeck made some
experiments on this subject ; but they found ne
difference between masses of ignited 1ron, or iron
penetrated with fire,” and the same masses when
cold. They however concluded from them, that
as ignited iron, which by its increasing in volume
ought to Weigh somewhat less in air,  weighed
the same in that state as when cold, this equa-
lity must have avisen from the addition of the
weight of the fire present in it. But their ex-
perlments were not made with the necessary
degree of care. '

Buffon, who, by means of the forges belong-
ing to hlm was enabled to make a much greater
s/humber of experiments, and on 2 larger scalc.






























OF WATER - 15
heedless to prove it. We shall therefore con-
fine ourselves to an explanation of this singular
effect. : : e

It is fully proved, by the formation of ice;
that the primitive .state. of water. was that of a
solid body. It is a solid fused by a degree of
heat far below that which, according to our
sensations, we- call zemperase; for it would be a
strange error to imagine, that what we eall zero .
of the thermometer, is the absence of all heat:
Since spirit of wine, and various other liquors,
remain fluid at degrees of cold much greater
than that which freezes water, it is evident that
the degree called zero, which is marked o, is
merely a relative term, the commencement of
the division. - i :

Water then is only a liquified solid, which
- keeps itself in a liquid state at a degree of heat
very little more than that marked o, on our
common thermometers, and which in that of
Fahrenheit is marked 32. The reason of this we
shall explain when we come to speak of ther=,
mometers. : : ;

Let us now take a short view of water in its
solid state. = When heated to a certain degree; -
the matter of fire, with whieh it is then impreg-
nated, raises up, and separates from each other
the molecul® of which it is composed ; for as
“these moleculz do no longer touch each other
by so. large surfaces, ‘though still within the .
limits of adhesion, they easily run one over the
other.  Thus we have ice brought to a state of
fusion, as lead is by 2 heat of 226 degrees. The
matter of fire escapes to diffuse. itself in equili-_
brium in other, bodies, which bave less,. for it i
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"two concayve hemispheres to each other, so that
the edges may be in perfect contact. = Screw
‘upon the end of the tube H of the pneumatic
machine, the end of that which communicates
with the inside of the globe; and eshaust it of air
as much as possible, by forty, fifty, or more
strokes of the piston. Then shut the communi-
cation between the inside of the globe and the
external air, by turning the stop-cock, and re-
move the globe from the machine. If you then
suspend the globe by one of the rings, and
attach a considerable weight to the other, you
will find that the weight will not be able to se-
parate the two hemispheres. If the globe
indeed be two feet in diameter, and well ex=
hausted of air, the force with which the edges
are pressed together, will be equal to about
6500 pounds. ' :
This is what is called the celebrated experi-
ment of Magdeburgh, because first made by
Otto Guerik, a burgomaster of that town. He
applied to the globe several pairs of horses, some
dragging in one direction and some in another,
without their being able to separate the two he-
mispheres : and in this there is nothing astonish-
ing, for though six horses draw a waggon, load-
ed with a weight equal to several thousand pounds,
it is well known that, one with ano ther, they
do mot exert a continued effort greater than
about 180 pounds, and, dragging by jerks,
their exertion does not exceed perhaps 4 or 500
pounds. The effort of six horses therefore, is
equal to no more than 3000 pounds. = We shall
even suppose it to be 4 or 5000 pounds; but if
the six horses draw in diffcrent directions, they




























































WATER CJH{&N(;ED.@&)(MQNE' ; 49

£yl action on the fluid contained in, the upper
cavdlye ik : :

IIL. This fountain might be constructed in a
manuer still simpler. Provide a bottle, such as
A B, pl. 2 fig. 11, and introduce into it, through
the cork, a tube € D, the lower orifice of which
reaches nearly to the bottom, while the upper
one terminates in a narrow aperture. . The com-
munication between the external air and, that in
the bottle ought to be completely intercepted at
~A. Let us now suppose that this bottle 1s three-
fourths filled with water; if you breathe with all
. your force into the tube through the orifice C,
the air in the space A EF will be condensed to
such a degree, as to press on the surface of the
water E F, which will make it issue with impe-
. tuosity through the orifice C, and even force it
to rise to a considerable height. When the play
of the machine has ceased, if any water remains
in it, to make it recommence its play, nothing
will be necessary but to blow into it again. -

 PROBLEM XIIL

T construct a vessel, into which if water be poured,
the same quantity of wine shall‘issue from it.

Tux solution of this problem is a consequence,

or rather a simple variation' of the preceding.
. Let us suppose that the small tube I'K, pl. 2
fie. 10, is suppressed, and that the cavity A O
is filled with wine ; if a small cock R be insert-
‘ed into the machine mnear the bottom N O, itis
evident that when water is poured into the cup
PAED, the air, being forced into the upper
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a bird with its bill immersed in it ; and thréugh the
body of the bird passes a bent syphon Q P, the
“aperture of which P is much lower than the
aperture Q. Such is the constreuction of this
machine, the use of which is as follows. ,
Fill the two upper cavities with water through
two holes, made for the purpose in the sides of
the vessel, and which must be afterwards shut.
It may be easily scen that the water in the ca-
vity AG ought not to rise above the orifice K
of the pipe K I.  If the cock adapted to the
pipe L M be then opened, the water of the
upper cavity H F will flow into the lower ca- -
vity, where it will compress the air, and make
it pass through the pipe K I into the cavity A G
in this cavity it will compress the ‘air which is
above it, and the air, pressing upon it, will force
it to spout up through the pipe N O, from whence
-1t will fall down into the bason. -
But at the same time that the water flows from
the cavity B.G into the lower one, the air will
become rarefied in the upper part of that cavity :
hence, as the weight- of the atmosphere will act
on the water, already poured into the bason
through the orifice O of the ascending pipe
N O, the water will flow throuch the bent pipe
QS P, into the same cavity BG; and this mo-
tion, when' once established, will continue as
long as there is any water in the cavity A G.
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water, comntained in the upper cavity, will force
it to rise through-the orifice I of the pipe T K,
and to spout up through the ‘aperture K. =~
To render the effect more sensible and certain,
it will be proper to put a small quantity of water
into the lower cavity; for when this water begins
to boil, the elastic vapour produced by it, passing
into the upper cayity, will exert a muach greater
pressure on the water, and force it to rise to a
- more considerable height. )
Care however must be taken, if the steam of
boiling water be employed, not to heat the ma- .
chine too much, otherwise the violent expansion
of the water might burst it. - <

PROBLEDM XVI.

To measure the degree of ‘the heat of . the aimo-
sphere, and of other fluids.  History of ther-
momerers, and the method of constructing them.

- Oy of the most ingenious inyentions, Dby
which the revividl of sound philosophy was dis-
tinguished in the beginning of the 17th century,
was that of the instrument known under the
name of the thermometer, so called because it
serves to measure the temperature of bodies, and
particularly that of the atmosphere, and of other
fluids, into which it ean be immersed.  This in-
vention is generally ascribed to the Academy del
Cimento, which flourished at Florence under
the protection of the grand-dukes of the house of
Medici, and which was._the first in Europe that
-applied to experimental philosophy. It isasserted
also, that Cornelius Drebbel of Alemaer in north




























































OF MERCURSyn-a 75

burst the ball of the thermometer. Thisisan .

effect of the new arrangement of the parts which
_ takes place, with a force almost irresistible, at the

moment when they are all in contact. .

But there is reason to think, that in mercury .

.the contrary is the case; that is fo say, when,

cooled to such a degree that its component parti-
cles are almost in contact, they suddenly arrange
themselves in a certain. form by their mutual at-

traction, and this form is apparently such, that [

in this disposition they must occupy less volume,
as those of water occupy more.

But, however this may be, it is confirmed by
the experiment of Mr. Braun, that mercury is
- only a metal keptin a state of fusion by a degree
_of heat much less than that which freezes water,

and a multitude of other liquors, We must even

remove it from the class of semi-metals, and rank :

it among the number of real metals.

We find also, in this experiment, the reason .
why mercury is the most volatile of the metals. -

Since the degree of heat necessary to keep it in
fusion, is.so far below that which melts ice, it

needs excite' no astonishment that at the zooth
degree of Reaumur’s thermometer it begins to be |

volatilised ; for this degree is about the s5ooth
above that which keeps it in a state of fusion:
in regard to it this degree is almost the same as
the 6ooth would be to lead, or the 1200th to
copper &c.

II. Another remark is, that the degree of wa-
ter beginning to freeze is indeed ‘fixed ; but the
case is not entirely the same with that of boiling

water. It has been found that the more water.

15 charged with the weight of the atmosphere,
VOL. IV, G :

e
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ON MOUNTAINS. e

It must first be observed, that when people as-
cend to the height of some thousands of yards
~above the surface of the earth, it is wrong for
_them to conclude that the rays of the sun ought
to have more activity there than at the surface.
This difference would be insensible even if they
should ascend to a height equal to the earth’s semi-
diameter, or some thousands of miles, for the sun
being at the distance of 22000 semi-diameters of
the earth, and as the heat of the sun’s rays in-
creases in the inverse ratio of the squares of the
distances, the direct heat of the sun at the height
of a semi-diameter of the earth will be to that
experienced at the s#wface, as the square of 21999
to the square of 21098 ; a ratio which will be
found to be that of 10999 to 10998 or of 11000
to 10999; so that the heat would be only one
11000th part less at the surface than at the
distance of the earth’s semni-diameter above it, a
difference quite insensible. What then can be
the difference at the height of four or five thou-
sand feet above the surface of the earth? cer-
tainly nothing, and therefore no attention ought
to be paid to it.
" But there are very sensible physical causes, in
consequence of which bodies are less susceptible
of heat, and while on those elevated parts of the
earth retain it a shorter time than when théy are
nearer the surface. It is certain that the heat
~which we experience at the surface of the earth
is not merely the effect of the direct heat'of the
sun, but of several causes uniteds YIB! i
These causes are, 1st. the mass of the heated
bodies, which retain longer the heat they have
received, according as they are denser and 'more
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‘The question then is, to find what would be
the periodical time of this revolution; for by
knowing this time, we could easily find the ve-
locity of the small planet, or that with which
the bullet set out ; because nothing would be ne-

cessary but to divide the space passed over, .

which in this case is nearly the circumference
of the earth, by the time employed in passing
over it.

"The solution of this problem may be easily de-

duced from the celebrated rule of Kepler; for if

we suppose our small planet in motion, it must,
~ compared with the moon, perform its revolu-
tions in such a manner, that the squares of the
periodical times shall be as the cubes of the di-
stances. But the mean distance of the moon
from the earth is 6o semi-diameters, and that of
the small planet will be equal to the earth’s ra-
dius, or 1 semi-diameter. We shall consequently
have this ratio, as the cube of 60 or 216000, 1s
to 1, so is the square of the periodical time of
the moon, to the square of the periodical time of
the small planet. But the periodical time of the
moon is 247 days 8 hours, or 656 hours, the
square of which is 430336; if we then say, as
216000 is to 1, so is 430336 to a fourth term;
~we shall have for this fourth term, £3333°, orin
decimals 1°9923 ; the square root of which 141,
. will express the number of hours employed by the
small planet in its revolution. But 1°41 in hours
© and minutes is equal to 1b24™36%. ‘The small
planet, therefore, would perform its reyolution
m that time ;. which, supposing a great circle of
the earth to be 24000 miles,gives nearly 282 miles
Per minute, or 47 miles per second.
VOL, kVs; + H
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AND PLANENSOD? 93
zlose to its surface, could be attracted by it. We
shall find, by a similar caleulation, that it could
not circulate around the earth; for we have
already seen that a body, to circulate round our

- globe near its surface, would require a velocity
of almost 300 miles per minute:* But this is far
below the velocity which a comet passing very
near the earth would necessarily have; for if a
body should be projected from the summit of a
mountain, towards the East or West, with the
- velocity of 160c miles per minute, it would re-
cede from the earth without ever returning to
it, that velocity being much greater than is ne-
cessary to malke it describe around the carth any
ellipsis whatever, or even a parabola.

Here then the earth, and no doubt Mars, is
excluded from the privilege of ever being able
to obtain a satellite in that manner, and this will
hold good much more in regard to Venus and
Mercury. But is this the case with Jupiter and
Saturnr We shall examine this question also, by
employing the same kind of calculations.

- 'The velocity of Jupiter’s revolution around the |
sun, is 494 miles per minute; consequently the
wvelocity of every comet advancing to, or reced-
ing from the sun, when at the same distance as
Jupiter from that luminary, will be about 700
miles, in the same time. It is found that the
velocity of the first satellite of Jupiter, in its
orbit, is 37366 miles per hour, or 622 per
minute: the velocity then of every comet which
should pass Jupiter at the distance of his first sa-
tellite, would necessarily be rather more consider-
able, being about a seventh purt more. Hence
it follows, that neither the first satellite por any
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. chserving a comet, viz, that of 1680, accom-
panied with an immense tail, began to conjec-
ture that if’ any of the planets should happen to
meet with this tail, it might by its attraction

“condense its vapours, and be inundated by it.
He supposed farther, that the detuge had been
produced by the same cause; and added, thata
comet, such as that above mentioned, if it ap-
proached near the sun in returning, might ac-
quire a degree of heat several thousand times
greater than that of red hot'iron; and conse-
quently might consume our earth. He was of
opinion also, that the general conflagration, -
which is one daggto destroy the globe we in-

_habit, will be o oned in this manner.

'+ 'These ideas, in which there is more of singu-
larity than truth, are a sufficient proof of what
we have already observed in regard to Whiston’s
disposition. It is impossible to say what might
be the case, if a comet, heated to such a violent
degree, should pass very near us. It is probable,
considering the rapidity with which it would

- move, when at its least distance from the earth,
that we should not be much incommoded by it.
In regard to the danger of being inundated by

- the vapours of its tail, it is entirely void of
foundation ; for it may be easily demonstrated,
that these vapours, which float in a medium as
thin as ether, must themselves be exceedingly
rarefied. . There is some reason to believe that
all this immense tail, reduced to a fluid, such as
water, would. scarcely furnish enough for an

' abundant shower. In short, the comet alluded to,

_returns only about every 575 years; consequently
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104 A POUND OF CORK HEAVIER

has a greater absolute weight than a pound of
gold ; because, though the weight of the former
be diminished by the weight of a greater quantity
of air than the latter, they still remain equal.
"This reasoning is confirmed by experience ; for

- ~ S

if a pound of gold or of lead, and a pound of cork,
suspended from a good balance, be brought into
equilibrium, and 1f the whole be then covered
with the receiver of an air-pump; when the air
is exhausted, the cork will be immediately seen to
preponderate. In this case, indeed, the weight of
the cork is increased by the weight of an equal
volame of air; and that of the gold is also in-
creased by the weight of a volume of air equal to
itself. But the former is much greater;  conse-
quently the equilibrium must be destroyed, and
the cork must preponderate. Having thus ex-
_plained the first paradox, we shall now proceed
to the second. ;

- In summer the air is dilated by the heat, and
its density being thus lessened, the necessary
result is, that the same volume of air is lighter;
consequently each of the bodies, brought into
equilibrium, loses less of its weight than when
the air is denser. But this effect is not produced
in the same proportion: the pound of cork, for
example, in common air loses "4 grains of its
weight, and therefore has an absolute weight of
1 pound 4 grains; while the pound of gold,
losing only half a grain, weighs in reality 1
pound and half a grain. In air, dilated so far as
to weigh a balf less, a volume of air equal to the
volume of cork, will weigh only 2 grains; and
the volume of air equal to that of the gold will
weigh no more than a quarter of a grain ; hence
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will be readily conceived, when it is recollected
that if a barometer be carried to the top of a moun-
tain, the quicksilver stands at a less height than
at the bottom. 1st. Because it has a less column
of air above it. 2d. Because this air has less
density, as it is freed from the wejght of a part
of the air which it supported at the bottom of
the mountain. Such is the foundation of the
rules which have been invented for applying the
height at which the mercury in the barometer
stands to the purpose of measuring the height of
mountains. But to give a very exact rule in re-
gard to this operation, is attended with no small
| difficulty ; for the height of themercury in the ba-
rometer depends on a complication of so many
physical causes, thatit is exceedingly troublesome
to reconcile them, and to subject them to calcula-
tion. M. de Lucof Geneva, whohas considered this
subject with the greatest care, by combining all
these causes and circumstances, seems to have
~ discovered a method which, if not absolutely
perfect, is certainly more correct than any before
given., .

To proceed with exactness in this operation, it
is necessary to have a good portable barometer,
well freed from air; and a good thermometer,
which we shall suppose to be that of Reaumur,
though M. de Luc, to facilitate the calculation,
proposes a particular kind of division. If great
correctness be required, it will be necessary also
that an observer should examine the progress of
‘the barometer at the bottom of the mountain, or

" in one of the nearest towns, the height of which
above the level of the sea is known.
When you have reached the summit of the
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and placed in such a manner, that the part I K
shall be much longer than I H, be made fast to
~ the extremity of the.cord H: the slightest
change in the moisture of the air, will be ma-
nifested by. the point K of the index. ‘
V. An hygrometer may be coustructed also in
the following manuer. "Extend a cord, five or
six feet in length, between the pegs A and B, pl.
4 fig. 28, and suspend from the middle of it C,
a weight P, by a thread P C. If an index DF,
turning on the pivot E, and having the part & If
much fonger than D E, be adapted to the thread
PC, as seen at D; as thecord ACB will be
shortened by moisture and lengthened by drought,
the weight P, ‘as well as the point D, will rise or
fall, and consequently make the index pass over
a certain portion of the arc G H, the divisions
on which will indicate the degree of moisture ¢r
dryness. =
VI. Put into the scale of a balance any salt
that attracts the moisture of the air,” and nto
the other a weight, in exact equilibrium with it.
During damp weather, the scaie containing the
salt will sink down, and thereby indicate that
. the state of the atmosphere'is moist. An index,
to point out the different degrees of drought or
moisture, may be easily adapted to it.
. Thisinstrument, however, is worse than any of
the rest; for salt, immersed in moist air, be-
comes charged with a great deal of humidity ;
but loses it very slowly when the air becomes
dry: fixed alkali of tartar even imbibes moisture,
till it falls in deliquium 3 that is to say, till it 1s
reduced to a liquid or fluid state.
VII. Music also may be employed to indicate
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end of the copper tube, destined to fill it, having
first put a little fish glue between them. To
unite these parts better together, the neck of the
ivor{r cylinder ought to be suryounded by a
virol of copper.

A glass tube of about 30 inches in Iength, and
of such a size as to fit into the same cavity, is
also introduced mto it, as seen fig. 29 mno. 3,
which represents the instrument c01npletely
constructed. 5

It is then filled with mercury, in such a man-
ner that it shall rise to about the middle of the
glass tube, and the ivory reservoir is immersed
in water ready to freeze, taking care to maintain
it at that temperature for several hours ; for the
ivory will require ten or twelve before it absorbs
all the moisture it is capable of receiving. As
‘soon as this reservoir is immersed in the water,
the mercury is seen to rise, at firstvery quick, and
then more slowly, until it at length remains
stationary towards the bottom of the tube. This
place, which ought to be some inches above the
insertion of the ,glass tube into the copper one,
must be marked o, which signifies the zero of
dryness, or the greatest humidity. This point,
as we have said, must be some inches higher
than the copper tube : for it has been remarked,
that if the instrument be immersed in hot water,
the mercury falls still lower, and this interval
below zero is left for the purpose of marking
these divisions.

We must here acknowledge, that we do not
properly understand how M. de Luc proceeds in
order to render his instrument comparative;
something, in our opinion, still remaims to be
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requice it may be granted, that at each instant.
aneous emanation of light from the sun, this
luminary projects in every possible direction all
the particles of light at its surface. )

We require it may be granted also, that this
emanation is ot absolutely continued, but com-
posed of a multitude of instantaneous emanations
or jets, which succeed each other with prodigious
* yapidity : we shall suppose that there are 10,000
in asecond. As the retina of the eye preserves
for about £ of a second the impression it receives,
it is evident that thgﬁ:pression made by the sun
will be absolutely contimued in regard to us.

We shall suppose also, what is almost proved, "
that the diameter of a particle of light is scarcely
the 1000000000000th part of an inch.

According to these suppositions, it is evident
that the sun, at each emanation, deprives himself
of a luminous pelliclé the thickness of which is.
as before stated; consequently, in the course of
a second, it will be the 10oocooooth part of an
inch, and in 1oo0coc000 seconds this Juminary
therefore will have lost an inch in thickness. But
100000000 seconds are nearly three years: in
threc years, then, the sun will have lost only an
inch in thickness. :

Hence it appears, that in the course of gooo
years, this loss will amount to 1000 inches, or
832 feet in depth; and during the 6oco years,
which we suppose the sun to have existed, it will
be 1662. Hence it follows, that before the sun
can lose one second only of his apparent diameter,
forty millions of years must elapse; for the di-
minution of a second in the apparent diameter of
the sun corresponds to 36000p yards: if in the
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course of 6000 years, the diminution is only about
54 yards in depth, it will be found, by the rule
of proportion, that it will require 40 millions of
years to make it extend to the depth of 360000
yards in thickness, or one second of apparent dia-
meter. v

We need therefore entertain no fear of the
sun becoming extinct. - Our children and grand
children, at least, are secured from being wit-
nesses of that fatal event. '
« We shall here add, that we have not taken the
benefit of all the advantages we might have em-
ployed ; for we might have extended this period
much farther; and Dr. Horsley indeed finds a
much greater interval between the present mo-
ment and the final consumptien of the sun. But
we have confined ourselves to those suppositions
which are most admissible. :

.

PROBLEM LX.

To produce, amidst the greatest heat, a considerable
degree of cold, and even to freeze water. On ar-
tificial congelations, &c.

It is a very singular phenomenon, and highly
worthy of admiration, that a cold far exceeding
that of winter can be produced even in the middle
of summer; and what adds to the singularity is,

that this production of cold does not take place
* unless the ingredients employed become liquid.
Sometimes even by re-acting on each other they
produce a strong effervescence. We shall first
take a cursory view of the different means of pro-
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Saltpetre, employed in the same quantity, will
produce a cold only 3 or 4 degrees below freezing.
Itis a mistake therefore, as Reaumur observes, to
imagine that saltpetre preduces a greater effect
than marine salt.  Saltpetre is employed only
because it is cheaper; and besides,» when artificial
cold is applied to domestic purposes, it is not ne-
cessary that it should be considerable.

Instead of saltpetre, Alicant soda, or the ashes
of green wood, which contain an equivalent salt,
might be employed : the same effect would be
obtained, and at a much less expence.

III. A cold much greater, however, than any
of the preceding, may be produced in the fol-
lowing manner. Take snow and well concen-
trated spirit of nitre, both cooled to the degree of
ice; pour the spirit of nitre on the snow, and a
cold 17 degrees below that of congelation: will be

‘immediately excited. - e i
- If you are desirous of producing 2 cold still
more_ considerable, surround the snow and spirit
of nitre with ice and marine salt; which will.
produce a cold 12 or 13 degrees below zero ; if

_you then employ the snow and spirit of nitre
cooled in this manner, a cold equal to 24 degrees
Dbelow zero will be the result. This cold is much

 greater than that produced by Fahrenheit s for it
did. not exceed 8 degrees of his thermometer be-
low zero, which amounts to. 17 Z degreesiof Reau~
mur; below the same term. Rl 2 BT

But this is nothing in comparison of what the
philosopliers of Petersburgh’ performed, towards
the end of the year 1759, Assisted by a cold of
30 degrees and more, they cooled snow and spirit
of nitre below that temperature, and by these

VOL. IV. Q :
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thé remaining liquor is so much cooled, as’to ap- -
-proach the degrec of congelation. ;

We shall now offer a few observations on the
cause of these singular effects, beginning with
the means explained in the first three articles.

When ice and marine salt, or spirit of nitre
and snow very-much cooled, are mixed together,
it ‘is observed that cold is mot produced unless
these substances be dissolved.. From: this cir-
cumstance there is reason to conjecture, that the
mixture absorbs the igneous fluid diffused through-
out the surrounding bodies, or those surrounded
by the mixture, which amounts to the same thing.
The melting mixture produces, in this case, the
same effect as a dry sponge applied to a moiss
body : as long as it is merely confined around it,
no change will take place in it; but as soon as
the sponge is at liberty to extend itself to its full
volume, it will absorh a considerable part of the
moisture contained in that body. It must be
confessed, that we do not see the mechanism by
which the frigorific mixture produces the same
effect; but we may consider the above comnpari-
son as capable of giving some idea of it.

* In regard to the reason why an evaporable
liquor cools the bodies from which it evaporates,
it appears that the most probable reason is' the
‘affinity which that liquor has to fire; so that
gach of its moleculz, in flying off, carries with it
some of those of the fire!contained in that body.
But how comes it that these molecula: of the eva-
porable liquor do not combine rather with the fire:
~which the air can fufnish t anid, with which
that element seems to-have’ less adhesion' than to
solid bodies, since it cools more readily? . This

@
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acid ; for it sunk the thermometer froni 32° to
20°; that is in all 52° Tn this expériment 4
parts diluted acid were used. ; \

Crystallized nitrous anumoniae, reduced to very
fine powder, sunk the thermonfeter, during its
| solution in’ rain water, from 56° to 8°; when
‘evaporated gently to dryness, and finely powder--
ed, it sunk the thermometer to 49°. Nr. Walker
has frequently produced ice by a solution in
water of this salt alone, when the thermometer
stood at 70° If an equal weight of mineral al-
kali, finely powdered, be added to the mixture,
the temperature will be lowered 10 or 11° more.

As it is evident that artificial frigorific mixtures
‘may be applied to domestic purposes, in hot cli-
mates, especially where the inhabitants can scarce-
ly distinguish summer from winter, by the sense
of feeling, it may not be amiss to give a few hints
respecting the easiest method of usmg them.

In most cases, the following cheap one may be
sufficient: Take any quantity of streng vitriolic
acid, diluted with an equal weight of water, and
cooled to ‘the temperature of the air, and add to
it an equal weight of Glauber’s salt, in powder.
This is the proportion when the temperature, set
out with, is 50°; and will sink the thermometer
to 5°; if the temperature be higher than 50° the
“quantity of salt must be proportionally increased.

~ The obvious and best method of ascertaining
the quantity of any salt, necessary to produce the
' greatest effect by solution, In any liquid, at any
given temperature, is Lo add the salt gradually,
till the thermometer-ceases to sink, stirring the
- mixture all the time. If a more intense cold be
required, double aqua-fortis, as it is called, may

gAY
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tures, with the aid of snow or pounded ice, mer- -
cury even may be frozen into a solid mass. M.
Walker. immersed a half pint glass tumbler con-
taining equal’ parts of vitriolic acid, the specific
gravity of whigh was 1- 5596, and strong fuming
nitrous acid, in mixtures of nitrous acid and
snow, until the mixed acids in the tumbler were
reduced to —30°; he then gradually added .
snow, which had been also previously cooled in
a frigorific .mixture to —15°, to the mixture in
the tumbler, stirring the whole, and found,
after some minutes, that the mercury in a ther-
mometer immersed in the fluid had become
congealed or frozen. S e N
Quicksilver may be congealed by adding
newly fallen snow to strong fuming nitrous
acid, previously cooled to between —25° and
=30 which may be easily and speedily effected
by immersing the vessel containing the acid in &
mixture of snow and nitrous acid, :
But the most powerful frigorific mixture yet
discovered, is produced by equal parts of muriate -
of lime and snow, An account of a very re-
markable experiment of this kind is given n
Tillock’s - Philosophical Magazine Vol III, It
was performed by Messts. Pepys and Allen. Intg
a mixture of equal parts of muriate of lime at
33°% and snow at 32° a bladder containing no
less thah 56 pounds of mercury was immersed, .
after the mixture had liquified by stirring, and
when its temperature was found to be—42°; as
soon as the cold mixture had deprived the mer-
cury of somuch of its heat that its own temper-
ature was raised from —42° to - 5°, the mer-
cury was taken from it, and put into another

A
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fresh mixture, the same in every respect as the
first, AT :

o In the mean time, the muriate of lime was
kept cooling, by immersing the ifss’el which
contained it into a mixture of the same ingredi-
ents: 5 pounds of the muriate were, by these
means, reduced to —15°; a mixture being made
of this muriate and snow, at the temperature of
32°, in the course of three minutes, it gave a
temperature of —62° or 94° below the freezing
point of water. j i :

. The mercury reduced to —30° by immersion
in the second mixture, and suspended in a net,
was put into the new made misture, and the
whole was covered with a cloth to impede the
passage of heat from the surrounding atmo-
sphere, After an hour and 40 minutes, the 56

‘pounds of mercury were found solid and fixed.
The temperature of the mixture, at this time,

" was —46°; that is 162 higher than when the
mercury was put into it. ot

Several of those who were present at this ex-
periment having, without attending to the con-
sequences, taken pieces of the frozen mercury
into their hands, experienced a painful sensa-
tion, which they could compare to nothing but
that produced by a hurn or a scald, or by a
wound inflicted with a rough edged instrument.
The parts of the hand which were in contact
with ‘the metal lost all sensation, and became
white, and to appearance dead; a phenomenon,

- which alarmed the sufferers not a little: however,
soon- throwing away the pieces from them, as
they would have done hot coals, the injury -
scarcely penetrated the skin; and in a little
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vessel be empty, and if the water be sufferedsto
run in by the pipe E, it will fill the vess¢l to
the height’ G, in two hours, for examples bug
" .when it- reaches the bending G, the syphon
FGI will be filled, and the water ﬂ,zﬂv‘fng into
_it, in the course of somewhat more than half an
| hour *, it will empty, not only the water collect-
ed as far as G H, but that also which the pipe
E may have furnished during that time; be-
cause this discharging pipe FG H will exhaust
much more rapidly, than that which furnishes,
wiz, DE. The surface of the water, always de-
scending, will at length fall to the level of the
orifice ¥, and the air introducing itself, the play
of the syphon will be interrupted : the water will
then begin to rise again to the bending of the
syphon at G, so that the play of the syphon will
‘recommence, and this will be the case as long as
the pipe E can furnish water.

REMARK. |

It is necessary to observe, that the syphon will
not perform its effect, unless it be a capillary
tube”as far as the bending; for if its diameter,
at this place, be 5 or 6 lines, the water, when it
reaches to a little above the bending, will flow
off without filling the whole pipe, as seen fig. 31, -
No. 2, and ‘the pipe would run off a quantity of
water equal only to that furnished by the pipe
E. ' This observation was made, and with great

* This time will'be exactly 40 minutes; for it is the ¢
‘sum of a sub-quadruple progression, the first term of
which is 30 minutes, the second 7%, &c. "+

- D
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) 1
resul%%;would be a fountain tniform and con-
tinued €or several hours of the day, and which
would afierwards become larger and decrease al-
ternately fur-an hour.

PROBLEM LXV.

Construction of a fountain which shall cease to
Sow when water 1s poured into it ; and shall not
begin to flow again till some time after.

For this purpose, we must suppose a very close
reservoir, half filled with water, as A B C D, pl. 6,
fig. 32, baving a discharging pipe E, some lines
only in diameter. This reservoir forms part of
another vessel HBFD, in which it is placed ;
and a portion of the vessel HG F remains empty : -
1K is a pipe which proceeds from the top of the
interior reservoir, nearly to the bottom of the
vessel F D ; the upper part of the vessel is fut-
nished with a rim, so as to resemble a cup, and
the part H G, is pierced with a number of small
holes ; some moss, with coarse sand, or even
grass, must be put into this cup, but in such a
manmner, that the air may have access through
the bottom H G, into the cavity HC. i

These things being supposed ; let the small re-
servoir be half filled with water, which will flow
out through the discharging pipe E ; if water be
then poured into ‘the cup at the top, it will fall
into the lateral reservoir H C, and close the aper-
ture K of the pipe KI. 'This aperture being
closed, the air contained in that part above the
interior reservoir, can no longer expand itself :
the water flowing through E will fall at first
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slowly, and at length stop. But if a small pipe
be inserted in the corner F, to afford a. assage
to the water which has fallen into the/feservoir
HC, when this water is discharged, that at E
will again begin to flow. :

If water be poured incessantly info the cup
HG, and if its escape at F be concealed, this
machine will excite great astonishment, as it
will seem to flow only when no more water is
poured into it. :

This machine might be constructed in the
figure of a rock, with a fountain issuing from
the bottom of it; and the upper part' might re-
present a meadow, or forest, &c. On pouring
water over it from a watering pot, to represent
rain, the small fountain would be seen to stop,
and to continue in that state as long as water
was poured over it. The use to which this idea
might be applied will be seen hereafter. '

PROBLEM LXVI.

To construct a_fountain which, after flowing some
time, shall then sink down to a certain pont ;
then rise again ; and so on alternately.

Trouven we have not found any thing satis-
factory on this subject, it is nevertheless possi-
ble; for we shall mention hereafter some in-
stances of fountains, the basons of which exhibit
this. phenomenon. We shall therefore content
ourselves for the present with having proposed
the problem to our readers.
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reconciled with sound philosophy; but we shail
shew that this may be explained withoyt much
difficulty. & £

The author of the Description of the Gla-
cieres of Switzerland, speaks of a similar spring,
at Engstler, in the canton of Berne : it is subject
to a double’intermittence, that is to say, an an-
nual and a daily: it does not begin to flow till
towards the month of May ; and the simple pea-
sants, in the neighbourhood, firmly believe that
the Deity sends them this spring every year for
the use of their cattle, which about that period
they drive to the mountains. Besides, like those
of which we have already spoken, it is during
the night that it flows in the greatest abund-
ance.

The annual reappearance of this fountain, on
the approach of spring, may be easily explained :
for it is only towards this period that the mass
of the earth, being sufficiently heated, begins to

' melt the ice from below. It is at this period,
therefore, that the fountain in question can flow.
We make use of the expression from below ; for
it 1s in this manner that these enormous masses
of ice are melted. No doubt indeed can be en-
tertained of it, when it is observed that they con-
tinually give birth to large currents of water,
even while their upper surface exhibits the strata
of the preceding year scarcely altered. Buthow
comes 1t that the greater part of thgse fountains
furnish the largest quantity of water in the x}l»ght
time? This phgnomenon deserves to be explained.

It arises, in our opinion, from the alternation
of heat and cold, occasioned by the presence and
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which suffers it to run off. ='The following are
the phenomena observed in this foantain; 4

The bason being supposed to be half fall, as is
the case when a large quantity of water has been
drawn from it, the water rises to the edge of the
last step, and runs off by the channel for some
minutes. This discharge is followed by a bub-
‘bling, sometimes so strong as to be heard at a
considerable distance. = This is a sign of the
speedy falling of the water. It immediately be-
gins, indeed, to fall a few inches below the level
of the channel; but this height is variable. It
is then stationary for some time; but afterwards
rises ; and continues in this manner alternately.
Each flux of this kind employs about seven or
eight minutes. Sometimes however it seems
to sport with the curious, ‘and remains half an
hour, or even a whole hour, without repeating
the same play. - : :

The description of a fountain, nearly similar
to the preceding, may be seen in the Philosophi-
cal Transactions, No. 202 and 424 ; and in Des-
aguliers’s course, vol. 11.: it is situated at one
of the extremities of the small town of Brixham,
near Torbay, in Devonshire : the people in the
neighbourhood call it Lay-Well. It is on the
declivity of a small hill, and distant from the
shore a full mile; so that it can have no com-
munication with the sea. The bason, according
to #hc latest description, is eight feet in length,
and four feet and a half in breadth. A current
continually flows into the bason, and the water
escapes at the other extremity, through an aper-
tuve, three feet broad, and of a proportionable
depth. '
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near the high road leading from Pontarligr to
Touillon, at the extremity of a small meadow,
and at the bottom of some mountains which han g
- over it; it flows from two different plices, into
two basons, on account of the roundness of which
it has acquired the name of lu Fontaine ronde.
The upper bason, which is larger than the other,

1s about seven paces in length, and six in breadth; .

and in the middle of it there is a stone cut in a
sloping form, which serves to render the motion
of its reciprocation sensible. -

When the flux is about to commence, a bub-

bling is heard within the fountain, and the water
1s immediately seen toissue on all sides, produc-
ing a great many air bubbles : it rises a full foot.

During the reflux, the water falls nearly the
same time, and by the sgme gradations. The
total duration of the flux and reflux, is about
half a quarter of an hour, including about two
minutes of rest.

The fountain becomes almost dry at each re-
flux, and at the end of it is heard a sort of mur-
muring noise, which announces its cessation.

The small town of Colmars, in Provence, pre-

~sents also a fountain of the same kind. It is
situated in the neighbourhood of the town, and
is remarkable for the frequency of its flux.
When it is ready to flow, a slight murmur is
heard ; it afterwards increases for half a minute;
and then throws up a jet of water as thick as the
arm : it then decreases for five or six minutes,

A

and stops a short time, after which it again be- *

gins to flow. In this manner the duration of its
flowing and intermittence together is about seven
or eight minutes; so that it flows and stops about
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chain of rocks, which advance almost to» the
banks of the river Lers, between Fougas antl Bel-
lestat, in the diocese of Mirepoix. Ata cpusider-
able height above the bed of the river is a ca-
vern, 20 or 3o feet in length, 40 in breadth, and
3o in height. - On the right side of this cavern
is the fountain in question, in a triangular aper-
ture of the rock, the base of which is about §
feet in breadth. It is through this aperture that
the water issues, when the flux takes place.
What characterises its intermission, in a very
singular manner, is, that it is intermittent only
during the time of drought; that is to say, in
the months of June, July, August, and Septem-
ber: it then flows for 36 or 37 minutes, rising 4
or 5 inches above the base of the triangular aper-
ture, after which it ceases to flow for 32 or 33
minutes. . If it happens to rain, the time of in-
termission is shortened, and when it has rained
three or four days in succession, it becomes an-
nihilated ; so that the fountain then continues,
though with a periodical increase : but at length,
when the rain haslasted a considerable time, the
flux is continued and uniform, and remains in
this state throughout the winter, until the return
of dry weather, when the fountain again becomes
periodical and intermittent, by the same grada-
tlons inverted. 2 /!

- The reason of the greater part of the pheno-
mena here described, may be deduced from the -
principles explained in the preceding problems.
For this purpose, nothing is necessary but to cons
ceive a cavity of greater or less extent, formed
by the sinking down of a bank of clay, an,(l
which serves as a reservoir to a collection of

R
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neous water, which receives little or no augmént-
ation from exterior water; and that, on the con-
_ tramy, the spring of Fontestorbe is fed by water
arising from rain and melted snow.

We shall add only a few words more, respect-
ing some fountains of this kind, mentioned in
. various authors. Such is that in the environs of

Paderborn, called Bullerborn, which flows, it is

said, for twelve hours, and rests during the same
period : that of Haute-Combe, in Savoy, near
the lake of Bourget, which flows and stops twice
1n an hour: that of Buxton, in the county of
Derby, mentioned by Childrey in his Curiosités
d’ Angleterre, which flows only every quarter of
an hour : one near the lake Como, celebrated in
the time of Pliny the younger, which rises and
falls periodically, three times a day: &c.
III. We shallnow describe phenomena of an-
other kind, mamely, those exhibited by certain
wells or springs, which rise and fall at certain pe-
riods; Wwhile no place is known by which the
water is discharged. There is a well near Brest .
subject to this periodical falling and rising, the
explanation of which has afforded considerable
occupation to philosophers. The description we
-shall give of it, is extracted from the Journal de
Trevoux, O¢tober 1728 : it was written by Fa-
ther Aubert, a jesuit, who appears to have been
a very cerrect and. well informed philosopher.
This well is situated at the distance of two
leagues from DBrest, on the border of an arm of
the sea, which advances as far as Landernau. It
is 75 feet from the edge of the sea at high water,
and nearly double that distance at low water. It
'~ is 20 feet in depth, and its bottom is lower than
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the stirface of the sea at high water, but higher
than the same surface at low water.

It would not be astonishing, or rather would
be altogether in the natural order of things, if
the well should sink down at low water, and rise
at high water; but the case is quite contrary, as
will be seen by the following detailed account of
the phenomena observed. ;

The water of the well is lowest, that is to say
isonly 11 or 12 inches above its bottom, when
the sea is at its highest. It remaius in that state
about an hour, reckoning from the time of high
water; 1t then increases for about two hours and
a half, during the time the sea is ebbing ; after
which it remains stationary for about two hours.
It then begins to decrease for about half an hour
before the time of low water, and this- continues
for the first four hours of the sea’s flowing: In
the last place, it remains in the same state of
falling for about three hours, that is during the
last two hours of the sea’s rising, and the first
hour of its cbbing ; after which it again begins
to rise, as before mentioned. "It was observed
during the great drought, in the year 1724, that
this well was' for some hours dry, while the sea
flowed, and that it became full as the sea ebbed.
We do not know whether this well be still in ex~
istence. What adds to the singularity of the phe-
nomenon is, that the neighbouring wells, Whi?h
might be supposed to experience the same vicis-
situdes, are subject to nothing of the kind."

According to Desaguliers, a small lake called
Greenhithe, between London' and Gravesend,
exhibits the same phenomena : and this author
adds, that he heard at Lambourn, in Berkshire, .
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most .extraordinary singularities of nature. Seg
on thig subject @ work by M. Weichard Valvasor,
a learntd man of that country, entitled Glorig-
ducatus Carniole, &ec. 1688, 4to. This author
enters into details which entitle him to credit ;
and besides this, 1t 15 a fact well known, and
mentioned by various intelligent travellers.

M. Valvasor deduces, with great probability,
the phenomena of this lake from subterranean .
cavities, which communicate with it, by the
apertures already mentioned, and which are full
of water supplied by the rain. When the rain
ceases for a considerable time, so that the water
is evacuated to a certain point] a play of syphons
takes place, by which means the whole lake is
emptied. But for the details of this explanation
~ we must refer to the work before mentioned, or
to the acts of Leipsic for the year 1688.

PROBLEM LXVII.

Of the speaking trumpet, and ear trumpet : Ez-
Planation of them : Construction of the inchant
ed head. x

As the sight is assisted by telescopes and mi
croscopes, so similar instruments have been con-
trived for assisting the faculty of hearing. One
of these, called the speaking trumpet, is em-
ployed for conveying sound to a great distance :
the other, called the ear trumpet, serves to mag-
nify to the ear the least whisper. e, e

Among the moderns, Sir Thomas Moreland
bestowed the most labour in endeavouning to
improve this method of enlarging and c;:.onvey’:
ing sound, and on this subject he published 2

P
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direction of its edge, it 1s evident that’it is
carried by two kinds of motion compounded to- |
gether, one horizontal, which is quicker, and
the other vertical, which is much slower. The
stone when it reaches the surface of the water,
impels it by the effect of the latter only, and
depresses a little the column of water which it
meets ; this produces a resistance which weakens
the vertical movement, but without destroying
it; so that it continues to dip, depressing other
columns ; hence there result new resistances,
which at length annihilate this motion, so far as
it is vertical. The stone has then reached the
greatest depth to which it can attain, and must
necessarily describe a small curve, the convexity
of which is opposite to the bottom of the water,
as seen pl. 6, fig. 34 ; but, at.the same time, its
motion so far as it is horizontal has lost little or

nothing. On the other hand, the column, de-
pressed by the shock of the stone, re-acts against
it, being pushed by the neighbouring columns ;
and hence there arises a vertical motion commu-
nicated to the stone, which is combined with
the remaining part of its horizontal motion.
The result then must be an oblique motion,.
tending upwards ; which causes the stone to re-
‘bound above the water, making it describe a
very much flattened. small parabola; it then
again strikes the water obliquely, which pro-
duces a second rcbounding; then a third, a
fourth, and so on, always decreasing in ex-
tent ‘and height, till the motion is entirely an-
nihilated. G T ‘
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If we now make E H equal to EL, and draw
L I perpendicular to the horizon, and H 1 per-
pendicular to E H, we shall have two new’forces;
one of which, I H, will act in the direction E D,
and tend to throw down the kite : but this force
is annthilated, as well as the former M L, by the
power in €, which draws according to the
acute .anglet A E'C. " The other, EI, is that
which tends to make the kite rise in & vertical
direction, .

Hence, if the force ET be greater than the
weight of the kite, it will be raised into the air ;
and if we suppose that the extremity of the cord
is fixed in C, it will turn around the point C as.
it rises; but by turning in this manner it must
necessarily happen, that the wind will fall with
more obliquity on its surface A B ; so that there
will at length be an equilibrium. The kite then
will rise no farther, unless the cord is let out; in
which case it will rise parallel to itself, and as
in ascending it will meet with freer airand a
stronger wind, it will still turn a little around the
angle C; or the angle C will become greater,

and approach more and more to a right angle.
~ Such is the mechanism by which the paper kite
rises into the air. It may be readily seen, that
if the velocity of the wind, with the surface and
weight of the kite, be known, as well as tl}e con-
stant value of the angle AEC, the height to
which it will rise may be determined.- §

A question, whicl here naturally presents it-
self, is, what ought to be the value of the ang]e_
AET, in order that the small machine may rise
with the greatest facility? We shall not give the
analysis of this question, but shall only say, that
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]
REMARK. .

By observing the before-mentioned rules, va-
rious figures may be given to this small ma-
chine ; such as that of an eagle, or a vulture,
&c.  We remember to'have once seen a kite
which resembled a man. It was made of linen-
cloth cut, and painted for the purpose, and
stretched on a light frame, so constructed as to.

' represent the outline of the human figure. It
stood upright, and was dressed in a sort of
jacket.  Its arms were disposed like handles on
each side of its body, and its head being covered
with a cap, terminating in an angle, favoured
the ascent of the machine, which was twelve
feet in height; but to render it casier to be
transported, it could be folded double by means
of hinges adapted to the frame. The person
who directed this kind of kite, was able to raise
it, though the weather was very calm, to the
height of nearly oo feet ; and, when once raised,
‘he maintained it in the air by giving only a
slight motion to the string. The figure, by these
means, acquired a kind of libration like that of
a man skaiting on the ice. The illusion ovca-
sioned by this spectacle, which might seem fit,
- only for amusing school-boys, did not fail to

- attract a great number of curious spectators.

" PROBLEM' LXX,

. Of the Divining Rod; and opinion which we
B ought to form of it
We ‘shall speak here of the divining rod,
merely because this illusion, or philosophical



TOW:

Ve
















DIVININGOBORSS 265
Ll Ll ! WaxEs R e sl ; " e
“¥rance, who was endowed, it is said, with ‘the
wonderful property of .seeing springs’ in the
bowels of the earth, and even at a great depth :
he could trace out theit course, and tell nearly
at what depth they were. Every day announced
some new fact, which attested this worderful
faculty; and books were written, in which the
authors endeavoured to explain how it was possible
that his eyes could penetrate to the bowels of
 the earth ; for to render this faculty still more
wonderful, it was believed that he really saw
subterranean .objects in ‘the full extent of the
term. But this impostor had not the same
honour as d’Aymar; he was: not invited to
Paris; he was suffered to perform his wonders
in the province where he was born; but he
soon lost his reputation there, as well as in the
neighbouring provinces. = The place where he
performed his greatest miracles, was Monteli-
mart; where the magistrates were led into con-
siderable expence, in consequence of their trust-

i ing to the word of -Parangue, who made them
Idig to considerable" dcpths to ﬁnd wqte_r, but
Without success.: The partisans of the impostor
said, that they wete too soon discouraged, and
that they would have certainly found water,
had they continued. This we believe; and if
prophecies be understood in this manner, they
cannot fail to be verified. SO ‘
We have heard of another ilmpqsto’r n .th?
same country, who pretended to discover con-
cealed water in a different manner.  He walked
over the places where water was supposed to
exist, and was always attacked by violent illness

YOL, IV: REOAI S o
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in a state of equilibrium, by means of a ik
thread, or rather on a point or pivot, so as to leave
it at full liberty to move: present to it a mag-
* net, at the distance of several inches, or even
several feet; then, if the magnet be endowed
with proper force, you will see one end of the
needle turn towards it, until it be as near to it as
possible, and then stop in that position; so that
if the situation of the magnet be changed, the
needle will continually follow it. ~ If the needle
float on water, which 1t may be easily made to do
by placing it on a small bittof cork, it will not
only turn one of its ends towards the magnet,
but it will approach till it come in contact with
ito SdpR i3 ot 2y 3 . o lwea ; .. & » 5 .
- Al these phenomena will take place, even if
there be between the magret and the needle a
plate of copper or glass, or a’board, or any other
body whatever, iron excepted ;.which proves that
“the magnetic virtue is not intercepted by any of
these bodies, butthedast.] 570 500y
~ If the magnetic virtue then is produced by
molecul agitated, or put in motion in any
mannér whatever, the tenuity of these moleculz
must be very great, or at least superior to that of
any other emanations with which we are ac-
quainted, such as odours ; since they freely tra-
verse all metals and even glass.  If they produce
1o effect through iron, it is, in all probability,
because they find such a facility of moving 1n
1t, or have such affinity with it, that they do not
Pass beyond it, but are thus intercepted. '
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shall therefore describe the method of arming &
magnet.

Furst give the magnet a figure nearly regular,
and square itssides where the two poles are
situated, so that these two sides may form two
parallel planes. Then make, of soft iron, for
steel is not so good, two pieces, such as that
scen fig. 38, the long and flat side of which may
be of the same length and breadth as the faces of
the magnet ‘where the poles are situated. = The
proper thickness however of this side, as well as
the projection of the foot, and its thickness, can
be found only by repeated trials. These two
pleces must embrace the magnet on the twe
faces where the poles are situated, the feet pass-
ing below as if to support it ; and they must be
fastened in that situation by transverse bands of
copper, surrounding the magnet, and compress-
ing the long branches of these pieces against
the faces of the poles.

Then provide a piece of soft iron, of the form
seen fig. 39, a little longer than the distance be-
tween the bands of iron applied to the poles of
the.magnet, and in thickness somewhat more
than the flat faces of the lower part of the feet
of the arming. In regard to the %eight, it must
be regulated by what may appear most con-'
venient. Pierce a hole in it towgrds the middle,
to receive a hook for the purpose of suspending
from it the weight to be supported by the mag-
net. Fig. 4o represents an armed magnet, which
- will be sufficient to give an idea of the whole
arrangement, without any farther explanation.

A magnet armed in this manner will support
s muclr greater weight, than one not armed. A
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stone, for example, of 2 or 3 ounces, will by
these means support 50 or 6o ounces of,iron ;
that is, 20 or 30 times its own weight.

Lemery says he saw a magnet, of the size of
a moderate apple, which supported 22 pounds.
Some have been seen, of 11 ounces, which could
support 28 pounds. The sum of soo0o livres
(above £.200 sterling) was asked for it. M. de
Condamine, of the Royal Academy of Sciences,
possessed one, given to him by Maupertuis, which
was capable, we believe, of supporting a weight
much greater than any other magnet known. We
do not remember its dimensions, or its weight,
neither of which was very considerable; but, if
we recollect right, he used to say that it could
support sixty pounds.

» II.

Researches have been made to discover, whether -
there be any other bodies, besides iron, susceptis
ble of being attracted by the magnet: from
which it appears indeed that there are not.  Yet
Muschenbroek says, that the magnet seemed to
eéxercise an action on.a stone which he calls
Lough-neagh. We are not acquainted with this
stone.  But it is probably some kind of iron ore,
in which that metal is very little mineralised.

In his Cours de Physique Experimentale, Chap.
VII, he gives an account of some trials, made -
on a great many different kinds of matter, to
ascertain whether they were susceptible of being
attracted by the magnet. He found that this
stone, without amy preparation, attracted the
- Whole or 4 great many of the particles in differ-
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then observed that the small bars of an iron win=
dow fn-an1e,. placed north and south, ‘which had
remained many: years in the same position, were
become magnetic. He relates also *; that the
wind haying bent an iron bar which supported
an ornament on the church of St. Augustine, at
Rimini, when the monks belonging to it were
desirous, ten years after, to straighten this bar,
they were mucp surprised to find that it possessed
all the properties of a good magnet. Muschen-
broek speaks cf a similar circumstance, in regard
to some pieces of iron taken from the tower of
Delft. = We read also in the Memoirs of the
Academy of Sciences, for the year 1731, that
there was at Marseilles a bell which moyved on
an iron axis, standing in an east and west direc-
tion, and resting with its two ends on stone ; that
the rust of these ends mixing with the dust rub-
_bed from the stone, and with the oil used to fa-
cilitate its motion, formed together a hard and
heavy mass, which when detached was found to
possess all the properties of the magnet. It is
believed that this bell had existed in that situ-
ation 400 years.

Gilbert observes. also, that if a bar of iron,
placed north and south, be brought to a red heat
ina forge, and be then beat on the anvil in the
same position, it will acquire the magnetic vir-
tue; and that if this virtue be not immediately
sensible, it will become so by repeating the ope-
vation. - But it is to be observed, that for this
purpose the length of the iron must.be 100 or
150 times its diameter. ~ The case is the same

~ % Book IIL. chap. 13.
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2

each other’s electricity, the one must be of a
nature contrary to the other, and entirely dif-
ferent. ;

Some able philosophers however, notwith-
standing these reasons, -persist in rejecting this
distinction ; but in our opinion they labour
under the influence of prejudice, or, being se-
duced by peculiar ideas, keep their eyes shut
against the light. We are inclined to think,
that if the abbé Nollet had not previously
formed his system on electricity, he would have
adopted the distinction of the two kinds.

However, as this is the proper place, we shall
here give an idea of Dr Franklin’s system in
regard to electricity. According to this cele-
brated philosopher, all bodies in their natural
state contain in their substance, or on their sur-
face, a certain quantity of a fluid, which is the
electric fluid. The air, which when dry is nota
conductor of ‘electricity, prevents its dispersion.
But the friction of certain bodies, glass for ex-
ample, collects on the surface of them a greater
quantity of the fluid; so that if the glass be in
contact, or very near to a body electric by com-
munication, such as a mass of iron, the fluid ac-
cumulated on the surface of the glass tends to
pass into the mass of iron, in order to preserve
an equilibrium. By these means this mass ac-
quires a greater quantity of the electnc.f‘lu]d,
and is then electrified positively. But if the
electric body, instead of acquiring by friction a
greater quantity of the electric fluid, loses some
of what it had, as is the case with sulphur, the
body in contact with it will lose a part of its
own natuxal electricity, and wil} then be electri-
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affluent fluid, may be explained by the effluent.
These are the differentimatters of Descartes, or
his subtle matter, which may be applied to every
thing. On the other hand, in the system of
Franklin, the effects are much better connected
with the causes, even supposing them hypotheti-
cal.  Why does a spark issue when a body, posi-
tively or negatively electrified, is brought near
to another which is in its natural state? The
answer is easy. ‘The electric fluid accumulated
on the one side, and extended in the form of an
atmosphere, as it were, on the surface of a body,
puts itself in equilibrium, when it comes in
contact with another electric dtmosphere less
condensed : the fluid divides itself equally be-
tween the two bodies; which cannot be done
without an exceedingly rapid movement that
produces light. But what is most remarkable in
the hypothesis of Franklin, and is.almost the
touchstone of truth, is, that even the bare de-
scription of the simplest experiment, to those who
have properly comprehended this hypothesis, is
sufticient to enable them immediately to guess
the result. The case is not the same with the
system of the abbé Nollet: none of the effects
about to be produced are foreseen, and if every
thing be explained, it is because no effect 13
connected with its cause. Had the phenomenon
been quite contrary, it might have been explain-
ed with the same ease: effluence could be em-
ployed instead of affluence, one is the remedy
. or supplement of the other. , i
We must however acknowledge, that there
are some facts difficult to be reconciled with
the motion of the electric fluid, which is a' neces-
sary consequence of Franklin’s system. :
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For éxample, when the finger is brought near
to a body, electrified either positively or nega-
tively, ‘why do we see a double spark proceed
from each of these bodies? It would appear that
it ought to proceed only from that which is en-
dowed with positive electricity.

In a certain experiment, in which a quire of
paper is pierced by the electric spark, why is the
rough edge of the hole turned in a direction
contrary to that in which it ought to be, if the
fluid accumulated on the surface of the electrified
body, were the only one that proceeded to the
body negatively electrified ? We shall omit several
others, which have been remarked by the parti-
sans of the abbé Nollet, and only observe that
there is still reason to suspend our opinion on
the mechanism of this phenomenon. ¢

EXPERIMENT XII.
The Leyden Flask, and Shock.

There is not perhaps in natural philosophy, a
phenomenon more astonishing than that which
we are about to describe.  Provide a flask of
very thin white glass, with a long neck, and fill
about two thirds of it with water, or metallic fil-
Ings, or raspings of lead. Close it with a cork
stopper, and introduce into it through the cork,
an iron wire, so as to be immersed with one end.
n the water or filings, while the other projects
some inches beyond the cork, and terminates in.
a blunt or crooked extremity. A

When the flask is thus prepared, lay bold of
it by the belly, and present the iron wire to the
conductor of the electrifying machine while In
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action. By these means the flask will be cbaréed.
While the wire is in contact with the conductor, if
you then endeavour to touch the latter, or the iron
wire, with - the other hand, you will experience
throughout your whole body a violent shock, which
will seem to affect more particularly, sometimes your
breast, sorpetimes your shoulders, and sometimes
your arm or wrist.

The same effect will be experienced if you retire,
holding the bottle by the belly with one hand, and
touch the iron wire with the other.

Nay, a chain may be formed of as many persons
as you choose, holding each other by the hand, and
without being insulated. The first person holds the
bottle in his hand, or only touches it, while the iron
wire Is in contact with the conductor ; and the last
touches the conductor : all those who form the chain
will experience the before-mentioned shock at the
same instant. When the flask is of considerable
size, and has been well charged, the shock is some-
times so violent, that those subjected to it suffer a
momentary loss of respiration. The celebrated
Muschenbroek, to'whom M. Cuneus exhibited this
phenomenon, which he had discovered by accident,
received, according to every appearance, a violent
shock, since in announcing it to the French philoso-
phers, he protested that he would not expose himself
to it a second time, for the whole kingdom of
Srance. It is however probable that he _afterwards
became bolder. As this singular experiment was
first performed at Leyden, it is generally called the
Leyden experiment, and the bottle, so prepared,_ 18
distinguished by the name of the Leyder flask or phial.

The French philosophers once formed a chain ‘
goo toises in length, by means of 200 persons, all |
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connected by iron wires ; and all these persons. ex-
perienced the shock at the same instant. Another
time they tried to transmit the shock along an iron
wire 2000 toises in length, and the experiment suc-
cceded, though the wire passed over the wet grass,
and newly ploughed land. In short, they compre-
hended in the chain the water in the grand bason of
the Tuilleries, which is nearly an acre in ektent, and
the shock was transmitted very well across it.

1
.

REMARKS,

1. As some inconvenience resulted from the

weight of the water or filings, put at first'into the
flask, the idea was afterwards conceived of covering
the inside of it with a metallic coating. This may
be done in several ways. The most simple is ta,
pour into the bottle strong gum water, and to
moisten with it the part intended to be coated. The
superfluous gum water is then poured out, and very
fine copper filings are put into the bottle : these
filings adhere to the gum water, and form an
internal coating, which must be in contact with the
iron wire, that the bottle may be charged.

The effect of the Leyden flask may be increased
also by covering a great part of the outside of it with
tin-foil. ; ' -

II. The flask may be charged in another manner,.
that is to say, externally. For this purpose, hold it
suspended in the one hand by the hook or irop wire
on the outside, and bring the inside into contact -
with the electrified conductor. If it be then touched
on the outside with the other hand, you will expe-
rience a shock, You may form, in like manner, 2
chain of several persons, the last of whom, or the
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one farthest distant from the person who holds the
iron wire, by touching the outside of it, will pyoduce
the same phenomenon throughout the whole chain.

Il Dr.Franklin observed the following very
singulaf circumstance, which takes place in per-
forming the Leyden experiment : if you are desirous
of charging the inside of the jar or flask, the outside
must communicate with some body which is a con-
ductor of electricity ; for if the flask be placed on
a cake of resin, it will be in vain to electrify, by the
conductor of the machine, the wire which touches
the water or metallic coating in the inside: the flask
will not become charged. Is it necessary, before it
can be charged, that in proportion as the electricity
is accumulated on one side, it should be diminished
on the other? This is the conclusion which Dr.
Franklin forms, and which appears indeed to be
agreeable to reason. But how is it that the electric
fluid is expelled from one side, while the other be-
comes more highly charged with it? This. appears
to us to be a considerable difficulty.

IV. The jar seems to be impermeable to electricity,
at least when cold, or when it has only the tempera-
ture of the atmosphere. Dr. Franklin once tried to
grind away the belly of a charged flask, which was
of the usual thickness. He ground down £ of its
thickness, without its being discharged, which would
have been the case if the fluid in the inside had com-
municated with that on the outside.. It is to be
wished that this philosopher had continued to dimi-
nish the thickness, until a discharge had taken

lace,
2 But when the glass is dilated and softened by a
heat which brings it nearly to a state of fusion, it
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the side of the other, a discharge will immediately
take place. :

~ If one of the flasks be charged by a globe of
sulphur. and the other by a globe of glass, if the
hook of the one be then made to approach the hook
of the other, or the side of the one the side of the
other, they will be discharged. .

VIII, If several persons, instead of holding each
other by the hands, present to each other the tips of
their fingers, at the distance of one or two lines, at
the moment when the last touches the conductor,
you will observe between all the fingers an electric
spark, and each will experience a shock.

IX. Iif the persons, instead of holding each
other by the hands, form a communication with
each other by holding glass tubes filled with water,
and stopped with a cork, through which passes an
iron wire immersed in the fluid, and which is in con-
tact with each person, at the moment when the last
person touches the conductor, or the wire immersed
in the flask, you will perceive a train of light in the
water in each tube, which will be wholly illuminated
by it.

" X. The chain being formed, if one or two or
more persons form a new one, connected on one
side with those who form the first chain, and on the
other side with another person of the same chain,
those of the iatter will experience nothing ; the
electric fluid seems to proceed from one end to the
other of the first chain, by the shortest route.
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€ v EXPERIMENT XIII.

- Another méthod of giving the shock, namely, by an
electric_pane of glass. o pierce a quire of paper by |
the electric spark.

Does the singular eftect observed in the preceding
experiment depend on the figure of the Leyden jar,
or merely on the nature of the glass ? "This question,
which naturally occurs, is answered by the following
experiment : it proves that the effect alluded to
depends entirely on the nature of the glass.

Take a pane of glass of any dimensions, and cover,
both sides of it with tin-foil, leaving on each side a
border of the glass uncovered; place the glass
horizontally on a non-electric supporter, and make
the chain of the conductor to fall on ifs surface.
If you then put the machine in motion, the glass
will become charged like the Leyden flask ; that is,
if resting one side of the discharger on the upper
surface, the-other be applied to the lower one, you
will extract a strong and powerful spark. If the
glass be large, it will be dangerous to touch one of
the surfaces with the one hand, and the other with
the other. ‘

If you are desirous to pierce a quire of paper with
the electric spark, you must proceed as follows.
Ixtend a piece of iron wire on a table, and place
over it the pane of glass, so that the end of the wire
shall touch the coating of the lower side: on the
upper coating place a quire of paper ; then electrify
the upper surface by means of the chain of the con-
ductor, which must be made to fall upon it. When
you think the electricity is very strong, bring one of
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several large cylindric jars, of 2 much greater length
 than breadth, must be employed.  Itis not necessary
however that their diameter should be very great,
because cylinders of a small diameter have, in pro-
portion to their solidity, a greater surface, and
surface is what is required to be increased. They
are lined on the inside with a coating of tin-foil,
which covers the bottom and sides to within two
inches of the brim. And they are coated, in the same
manner, on the outside ; after which, they are
arranged close to each other in a box, lined also in
the inside with tin-foil and copper-filings. The tin-
foil communicates with a wire ring projecting from
each jar, and to these rings is attached the chain,
by means of which a communication is established
between any body and the exterior part of the
battery. :

To establish a communication with the inside of
the jars, a piece of iron wire, twisted at the lower
end, and terminating at the upper end in a ring,
must be made to pass through the cork stopper of
each jar, so as to descend to the bottom of it.* A
metal rod, having a ball at each end, passes through

‘all the rings of the same row ;. and, to establish a
communication between the rods, the chain of the
conductor is made to rest on them : in consequence
of this arrangement, you may charge, if necessary,
only one or two rows of the jars, by making the
chain to rest on one rod only, or on two, &c.

Such is the construction of an electric battery,
the representation of which, supposin'g it to consist
of only nine jars, each 15 inches in height, 3 inches
in diameter, and containing 12 inches of coated
surface, which gives altogether 62 square feet, i
seen pl. 7, fig. 42. A similar battery of 64 jars
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would give 48 square feet, and yet form only a box
of two feet some inches square, and from 15 to 18
inches in height. The effect of such a battery’would
be prodigious. 3

The method of using this apparatus is as follows.
To charge the jars, make the chain, which proceeds
from the conductor of the machine, to rest on the
rods, and turn the glass globe or plate for some time.
Experience will shew how many turns of the machine
will be necessary for this purpose; if the jars are
over-charged, they will discharge themselves with a
loud report. = When they are in the proper state, if
you wish to discharge them, nothing is necessary
but to lay hold of the chain, which communicates
with the outside by means of the discharging rod,
and to bring the end of it into contact with the con-
ductor : a strong spark will be elicited, and the jars
will be discharged.

If a person, holding the end of the chain, should
touch with his finger, either the conductor of the
machine, or one of the rods which touch the inside
of the jars, he might be killed in consequence of
the terrible shock he would experience. If a flask
indeed, 5 or 6 inches in diameter, strongly charged,
give by its discharge a violent shock in the arm and
breast, we may form some notion of the effect
which would be produced by the discharge of 12, 15,
20, 30 or go square feet. Electricians therefore
ought to be very attentive to themselves, and to the
spectators, for fear of some fatal accident. ;
~ All philosophers who perform electrical experi-
ments, on a large scale, have at present a similar
apparatus, of greater or less size. It is by these
means that they fuse metals, which can be reduced
even to a calx ; that they communicate the mag-
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EXPERIMENT XVI.

Produstion of Magnetism by ElectFicity.

Provide a steel needle, like ‘that of a compass,
some inches in length, and place it between two
.plates of glass, so that its two ends, A and B, shall
project a little beyond them. :Then make one of
its ends A communicate with the conductor of the
_ electric machine, or any one of the transverse rods
of the electric battery ; charge the battery strongly,
and discharge it through the needle by means of the
discharging rod, bringing the end of the chain, which
communicates with the outside of the jars, to the
end B of the needle. All the electric fluid will pass
through the needle, entering by the end A and
issuing at B; and the needle will then be magnet-
ised in such a manner, that the end A will turn to
the north. TR ey, s oIl rissy

When a needle has been magnetised, if the ‘end
A be turned towards the north, performing a con-
trary operation, that is to say, making the electric
fluid pass from B to A, the needle will be un-mag-
netised ; and by repeating the same operation' it will

 be magnetised in a contrary sense; that is, in sich
a manner that the end B will turn to the north.

It may be readily conceived, that this will depend
on the quantity of the electric fluid. If it be less in
the second operation than in the first, some small
portion of magnetism’ may remain ; if it be much
more considerable, the poles may be changed by
the first shock. iy St A 3

e | 2 *
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EXPERIMENT &EWVII.

©

* T fuse metals by means of eleetwicity.

This experiment is one of the most curious that
arve performed by electricity. Take an iron wire
half a line in diameter, and suspend from it a
weight of about 6 pounds; then by means of a bat-
tery, consisting of from 16 to 25 jars, make the
electric fluid pass along it ; the wire will imme-
diately stretch itself, and sometimes will break. But
this could not be the case, were it not softened or
mollified in some part of its extent, )

Anather method. Take a piece of very thin gold
leaf; and having cut it into a slip of two inches in
length, and 2 line in breadth, put it between two
plates of glass, wery close to each other ; then place
these plates in such a manner as to form part of the
electric circle of a strong battery, consisting of 50
or 6o jars. The gold leaf will pass through the
state of fusion; and what proves it is, that se-
'v“?} of its parts will be incorporated with the glass
itself, (it
But, if yon place between the glasses and the
gold leaf two bits of card, and squeeze the plates -
of glass elosely together, the eleetric spark made to
pass, as above, through the gold leaf in the direc-
tion of its length, will reduce it, in a great measure,
into that kind of purple powder known, in chemis:
try, under the name of the precipitate of Cassius ; be-
cansethis preparation was first invented or simplified
by that chemist. The two cards will be dyed of
the fame colour, which may be heightened l;y res
Peat_i_ng the operation with new bits o gold leat.
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Silver leaf treated in the same manner, gives 3
powder of a beautiful yellow colour. -

Copper leaf gives a green powder. - ,

Tin foil gives a white powder.

Platina, treated in this manner, is reduced, after re..
peated shocks, to a blackish powder, which when
applied to porcelain produces a dark olive colour.

" In short, we are assured by different chemical
proofs, that these calces are exactly the same as those
produced by longer processes. ]

For these experiments we are indebted to M. Co-
mus, so celebrated for his industry and address, and
who united to the most extraordinary talents in this
- way, the most profound knowledge in different parts
of philosophy. A circumstantial and truly interest-
ing detail of them may be seen inthe Fournal de Phy-
sique for the year 1773.

EXPERIMENT XVIii.

Which proves the Identity of Lightening and the LElectrical
Yoty Spark. .

On a high insulated place, such as the summit of
-atower, fix in a vertical direction an iron rod, ter-
minating in a very sharp point. The higher this
point is in the atmosphere, the better will the expe-
riment succeed. This bar must+pe supported by some
base, to insulate it from every body capable of con-
ducting electricity.
_ Then wait till a storm takes place, and when a
thunder cloud passes over the rod, or near it, touch
it with an iron rod attached to a glass handle. You
will not fail to extract sparks from if, sometimes
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an inch from each other, in the inside. The lower

plece of wire must be immersed in the water in

which the vessel floats, and the upper one must ter-
" minate, without the tube, in a small knob,

Now, if a communication be established between
the exterior surface of an electric battery and the
lower wire, and if the end of the iron chain, which
is connected with the inside of the battery, be applied
to the end of the upper wire, the explosion of the
electric matter, passing from the end of one wire to
that of the other in the tube, will be such, even ifa
small part only of the chain be employed, that it
_will shatter the tube to pieces; and the bottom of
the vessel being pierced, it will sink. Sach is the
manner nearly in which the main-mast of a ship is’
shivered by lightening, so that the vessel is in danger
of being lost.

But if, instead of two wires, one only be made to
pass through the two pieces of cork and the water’
with which the tube is filled, and if the same com-
munication be established with' the electric battery,
the charge of sixty-four jars may be transmitted
through the tube, without doing it any injury.
Sometimes however the force of the electric matter,
or of this small flash of artificial lightening, will be so .
great, as to destroy the metallic wire. 4

This experiment was invented by Mr. Edward
Nairne, and might easily be adapted to represent, in a
manner moie agreeable to reality, the phenomena of
a‘'vessel struck by lightening ; but we have chosen
rather to describe it as given in the Philosopbical
Transactions for the year 1773. It clearly shews
how dangerous ‘the interruption of metallic con-

- ductors is, and how the smallest conductor, if pro-
perly continued, will carry off the electric fluid,

3






)

EXPERIM Engpasg

359

lead of the cross, which it strikes rather than other
bodies, which are worse conductors. :

We may thence explain also, why it has happened
that a man with a sword by his side has been struck
by lightening, without sustaining any hurt, and thac
the point of the sword has been found melted in the
scabbard : it is because the eleciric fluid preferred
* passing throygh the sword, enteging at the hilt and
ssuing at the extremity ; and as this extremity ter-
minates in a sharp point, it found it more compact,
and reduced it to a state of fusion.  This effect may
be imitated, by causing a large quanity of the
electric matter to pass through a sharp-pointed wire.

When lightening falls on a tree, 1f there be any
animals beneath, they rarely escape, especially if the
tree be of a resinous or oily nature. The reason of
this is, that wood is a bad conducior ; the lightening
therefore abandons it if there be a better conductor,
such as an animal, in the neighbourhood. Hence
it happens that the wallnut tree is reckoned to be
particularly dangerous : its oily sap rendersita worse
conductor of electricity than any other.

But, it is when lightening falls on a house that its
predilection for metallic bodies principally appears,
Almost all the accounts of the effects of lightening
agree, in representing the electric matter as pre-
_ ferring to run along the wires fixed to the bells, or
- the metallic edges of cornices, or looking-glasses, or
pictures, &c, exploding every time that this route,
which it finds most commodious, is interrupted. It
has been seen to pass, in this manner; through
several apartinents, and even through seyeral stories.
This route indeed is so well established by the obser-
vations which have been made, that there is every
reason to believe, that if these metallic conductors -
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fern'lentation, being a kind of intestine motion, this
motion, according to every appearance, put in action
the globulous matter in which light consists. But

unfortunately this matter, at present, is considered
as a chimera.

5 .
ADDITION BY THE FRENCH CENSOR.

There are some inaccuracies in what has been
before said in regard to the luminous insects, in the
1st, 2d, 3d, and 4th paragraphs of the second section.
The author seems to have trusted too much to his me-
mory, which has led him into error, and not to have
been acquainted with every thing written on the
subject. . We shall therefore supply this deficiency.

1st. The male of the glow worm is a winged
insect of the class of the coleoptera, or insects which
have sheaths to their' wings. It is net entirely
destitute of the property of being luminous. M.
Fougeroux says, that he often caught in the dark
some of these males, which were attracted by the.
light of the female, and he observed that they
emitted lizht themselves after copulation.

2d. The fire fly of Italy, commonly known under
the name of the /lucciola, is not a fly ; it is also an
insect with sheaths to its wings, and in form ap-
proaches near to the male of the glow worm. At
first one might be induced o believe that it is the
same insect, to which the climate has given the pro-
perty of shining in the dark, as is the case with that
of our country under certain circumstances. But
there are some differences, which will not allow -
of their being confounded; and what seems abso-
lutely to exclude this identity is, that in  places
where the /ucciolg is found, the common glow worm
is never seen, though it exists aiso in Italy.
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In fegard to the luminous insect of the warm
countries of America, I must remark, with the
author, that I am unacquainted with any correct
description of it. - 4 Al '

3d. What has been said, in regard to the lumin-
ous insect of Cayenne, is not entirely correct ; and
the account given of its being discovered requires to
be rectified. In the month of September, 1766, two
women, in the Faubourg Saint-Antoine, saw this
insect in the evening flying through the air, like 3
stream of light, and at length settle on a window.
They at first thought that it was one of those falling
stars so common during the summer nights ; but as
the light continued, they went to inform the oc-
cupiers of the house against which the animal
rested. Tt was caught, and given to M. Fougeroux,
in order that he might examine it. That it came
from Cayenne was only conjecture ; but by com-
paring it with the insects of that country, it appear-
ed to ‘be an inhabitant of the same or a neighbour-
ing climate. It was a coleoptera, known under the
name of mareschal, and of the class of those which,
when placed on their back, dart into the air like a
spring which unbends itself: on this account it has
been distinguished by the name of elater. This
insect is an inch and a half in length ; its light is
contained in two elongated protuberances, placed
on the posterior and lateral part of its corselet. It
emits light also in certain positions, by the separa-
tion ofits body from the corselet ; and in all proba-
bility by that of the rings of its body from each
other. This light i§ of a beautiful green colour,
and of such strength that if the insect be put into a .
paper cornet, one can see to read the smallest cha-
racters by it, at the distance of some inches. This

(
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insect is found also in Jamaica, and has been de-
scribed by Brown, under the denomination of e/azer
major’ fuscus phosphorieus. Another smaller kind
of phosphoric fly is found in Jamaica, and also in
Saint Domingo.
4th. What the author says of the cucuyo of Ame-
rica, that it emits light from its eyes and two parts
above the sheaths of its wings, is not correct. It
is possible that travellers, unacquainted with natural
history, whe have spoken of it, may not have exa-
mined it with attention.
sth. There are some other luminous insects,
which the author has not mentioned. . The lantern-
bearer or acudin, which Reaumur places in the class
of the pro-cigales, (cicada spumaria, ) or. a class which
approaches near to that of the cigales, (grasshopper,)
the wielleur bectle of Surinam ; like the author, we
are unacquainted with any description, sufficiently
correct, to enable us to determine in what they
differ from the cucujo, and from each other. Such
also is the’ lantern-bearer of China, described by
Linnwus, in the Transactions of the Academy of
Stockholm; but as the animal was dead, that learned
naturalist had no opportunity of ascertaining what
part of it is luminous ; he suspects it 13 the probos-
cis, which does not appear improbable. There is also
an insect of the same kind in Madagascar, known
under the name of Aesecherche, which shines i_n Fhe
night-time.  But we have never scen 2 description
of it. ,
6th. Clayton’s diamond was long considel‘e.d: to
be the only one which had the property of shining
in the dark. But M. Dufay found, by a great num-
ber of experiments made on different diamonds, that
several of them possessed the same property; though

.
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he was not able to discover the cause, why some of
them possessed it, while others were destitute of it,
Beccari, a celebrated philosopher of Bologna, ‘made
at the same time similar experiments, which confirm
the discovery 6f Dufay. This philosopher found
that the class of phosphoric bodies is much more
considerable than is commonly supposed, and it
follows from his experiments, that the phosphoric
bodies which have chiefly attracted the attention of
philosophers, did so, not on account of that proper-
ty maintaining itself for a longer time, but because a
very great number of bodies appear luminous to
an eye immersed in profound obscurity, when they
. are speedily removed from the light to a place of
darkness. ,
7th. The sea worms or borers possess this proper-
ty in an eminent degree ; not when they approach to
a state of putrefaction, as has been before said, but
when living and fresh, sa as to be fit for eating.
The observations of Beccari, Monti, and Calcati
of Bologna, on these marine fish, are very old ; and

they confirm and illustrate what has been said by
Pliny on the same subject*, : el

ARTICLE II,
Artificial kinds of Phosphorus.

WiaT nature produces under certain circum-
stances, art assisted by observation has found means
to imitate, in the artificial kinds of phosphorus.
But before we explain these curious operations, we

¥ Bee a Memoir of M. de Reaumur on the same subject,
M_ém? de I Acad. 1723. /

7hs
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must make a distinction which the modern che-
mists have introduced, and which is necessary. -
The appellation phosphorus is still given to
those bodies which emit light without any sensi-
ble heat; but when a body emits light, and at
the same time inflames of itself, when exposed to
the air, it is called pyrophorus. Hence we say
the pyrophorus of Homberg, to denote that com-
position of alum and animal or vegetable matter
which takes fire when exposed to the air.  The -
English phosphorus is both phosphorus and py-
rophorus ; for when exposed to the air in a mass,
it burns, and consumes like sulphur, of which it
is a singular species, but very much attenuated ;
and when mixed with a liquor it becomes lumi-
nous, without heat. ' ; :

§. 1. Phosphoric experiment : or how to burn
gunpowder'wit/wut an explosion.

Expose a towel or cloth to a strong heat, till
it becomes very hot, and carry it mfto 2 dark
place, While it is cooling, throw upon it, from
‘time to time, some grains of gunpowder, which
at first will inflame. Leave it to cool a little,
till the powder no longer detonates. If you then
cover it with powder, the latter, when it-acquires
the same heat as the cloth, will emit in the ,__dark
a faint light or weak flame, which will consame
all ‘the sulphur, without causing- the nitre  to
detonate. * : N
It is hence seen, that common sulphur is su-
sceptible of two combustions, or_le'gen'tle and

calm, which is not capable even of kindling the
charcoal, otherwise the nitre would detonate ;
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and the other violent, which burns and kindles
such combustible bedies as are in contact with it.

§ 11. Of the Bologna Stone,

This kind of phosphorus is called the Bologna
stone, because first made from a stone found
only at the bottom of mount Paterno, near that
city. A shoemaker, named Vincenzo Casciarolo,
was the first who observed the property which
these stones have, of shining in the dark, after
they have been calcined. He was employed on
the grand work, as it was called, and from the
brilliant appearance of these stones, he conceived
an idea that they contained either metals, or
some principle by which he should obtain what
he was in quest of, He therefore brought them
to a red heat in a crucible, and having after-
wards carried them into a dark place, he was
struck by their luminous appearance, and pub-
lished an account of his discovery. This phos-
phorus is made by the modern chemists in the
following manner. :

They take one of these stones, and having.
freed 1t from all its heterogeneous paits, file it
all round with a large file, 1 order to obtain a
certain quantity of dust. They then dip the
stone in the white of an egg, and roll it in the
dust, until it be entirely covered with it to
a certain depth. When the stone is dry, itis
placed in a furnace filled with charcoal, n such
a manmer, as to be completely surrounded by it.
The charcoal is then kindled, and when the
whole is consumed, the stone isfound calcined—
according to the required degree.  If ,;t‘“b

rei

/
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carsied into a dark place, it will be seen to shine
with a singular brilliancy, which however becomes
gradually weaker, and after some minutes entiiely
ceases; But this brightness may be renewed by
exposing the stone for some time, to the day-light.
These stones are preserved in a dry place, wrapped
up in dry cotton. They however gradually lose
their property of imbibing the light ; but it may be
restored to them by a second calcination.

"The Bologna stone, according to the observations
made by naturalists, is one of those known under
the name of fusible spar. Vitriolic acid enters into
their composition, and this inspired Margraf, a ce-
lebrated chemist, with the idea of trying whether all
the other spars were not endowed with the same
property. He found that when treated in a proper
manner, they all become luminous. The. process
+ for calcining and preparing them, according to his
method, is as follows.

" When properly freed from their heterogeneous
parts, they are brought to a red heat in a crucible,
and then reduced to very fine powder in a glass or
porphyry morter. This powder is formed into .
small cakes, a line or more in thickness, and of any
size at pleasure, by mixing jt with gum tragacanth
and the white of an egg, and these cakes are then
calcined in the following manner, after they have
been dried in a strong heat. Ay

" A common reverberating furnace is filled to three
fourths of its height with charcoal; the cakes are
laid flat above it, and are covered with more char-
coal. The furnace is then kindled, and when the
whole charcoal is consumed, and the furnace Pas
cooled, the cakes are found calcined. After being
cleaned fromthe ashes, by means of a pair of bel-
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fows, they are preserved: for use, as before de-
scribed. When an experiment is to be made, they
are exposed for some time to the light, after which
they are carried into a dark place, where they ex-
hibit the appearance of burning coals, to those who
have kept their eyes shut for a few minutes. ¢

The most probable cause of this phenomenon,
according to the ablest chemists, Is as follows:

When it is considered that phosphorus of the
same kind is made only by burning, with charcoal,
stones which contain vitriolic ‘acid*, there is reason
to think that in this operation there is formed a kind
of sulphur, exceedingly combustible, and in which
the action of the light alone is capable of producing
that slow combustion, almost without heat, of which
common sulphur, as already seen, is itself suscepti-
ble. This combustion manifests itself only by the
faint light it emits. It ceases with the absence of '
the cause which produced it; and the stone no
fonger is luminous. g

Among several reasons which confirm this ex-
planation, there is one, which seems to be of great
weight : after the stone has ceased to shine, if placed
in a dark place on a plate of iron, which has been
heated, but not to such a degree as to emit light, it
immediately becomes luminous, without having
been exposed to the action of the sun's light. To
this reason we may also add, the odour exhaled by
the Bologna stone ; for it is exactly the same as
that of sulphur. But, in regard to this subject, we
must refer the feader to Macquer's- Dictionnaire de
Chimie, under the head stony phosphorus, where

* Margraf at least aserts so, though Dufay says he made
Bologna phosphorus with stones purely calcarcous.
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copper, or other substance of the like kind, the
whole part which has been struck, will for a
moment seem on fire. But as this matter'is very
brittle, the experiment cannot be often repeated.
To remedy this defect, M. Homberg immersed in
the crucible, containing the fused matter, small
rods of tron or copper, which by these means
became covered with it a8 with enamel. The ex-
periment may be performed on rods incrusted in
this manner, as they will bear to be struck several
times, without the matter being deranged.

It is to be observed that the phosphoric enamel, .
which adheres to these rods, readily attracts the
moisture of the air: for this reason they must be
deposited in a dry warm .place, where they will
retain their property for a long time.

§ v. Canton’s Phosphorus, or Phasphorus in Pawa’ﬂr;

Another kind of phosphorus, analogous to that
* of Baldwin, and to the Bologna stone, may be made
in the following manner :

Calcine oyster shells, by keeping them in a
common fire for half an hour, and then pulverize
them ; mix the finest part of this powder with one

third of its weight eof fine flour of sulphur, and put
the mixture in a crucible, filling it to the brim, and
keep it for half an hour at least in the midst of
burning coals, till it is perfectly red. Then suffer
it to cocl, and having once more pulverized the
matter it contains, if necessary, you will obtain a
phosphorus, which, if exposed for a few minutes to
the day-light, will appear luminous in the dark. .«

Those who have comprehended the nature of the

Bologna phosphorus, will readily see that Canton’s
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phosphorus is properly the same thing; for the
Bologna stone and all the fusible spars, which have
been found to possess a phesphoric property, are
nothing but combinations of vitriolic acid with cal-
careous earths.

(o}

§ vi. Homberg’s Pyrophorus.

The following chemical discovery was entirely
owing to chance. The celebrated Homberg had
been assured that a white oil, in no manner fetid,
which had the property of fixing mercury, could
be extracted from human excrement. He therefore
subjected this matter to experiment ; and extracted
from it a white oil without any odour. It did not
fix mercury ; but having exposed the residuum of
his distillation to the air, he was surprised to see it
take fire. Such is the origin of his pyrophorus.

It has however been since found, that it is not
necessary to employ matters so filthy, as those
from which' Homberg first extracted this pyropho-’
rus. The common process for this purpose is
simple, and is as follows :

Mix in an iron pan, placed over the fire, by
means of an iron spatula, three parts of alum
and one of sugar, until the matter becomes perfect-
ly dry, and reduced to a blackish carbonaceous sub-
stance: if there be any lumps in it of considerable
size, they must be broken.  Put this matter into a
matrass with a nafrow neck, about eight inches in
length, and place the matrass in a crucible, capable
of containing the belly of it when surrounded by
half an inch of sand.” Then immerse the crucible
in burning coals, and bring both it and the matrass.
to a state” of-ignition, heating it at first gradually,

v
\
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“and then strongly urging the fire, till a sulphurous
flame is seen to issue from the neck of the matrass:
The fire must be maintained in this state for about
a quarter of an hour ; then suffer the fire to become
gradually extinct, and when the neck of the matrass
1s no longer red, close it with a cork stopper, other-
wise the pyrophorus would inflame.

When the whole is perfectly cold, pour the py- .
rophorus speedily into several phials, which can be
well shut, and instantly close them. Sometimes it
inflames in passing from the matrass to the bottle ;
but this is of no consequence, as it is extinguished
as soon as the bottle is closed. s ~

To make an experiment with pyrophorus, put a
small quantity of it upon a piece of paper. Soon
after, it inflames, becomes red like a burning coal,
and sets fire to any combustible bodies it may be in
contact with. The inflammation may be accelerated
by putting it on paper somewhat moist, and breath-

ing upon it.

§ vir. Of the Phosphorus or Pyrophorus of Kunkel,
called also the English phosphorus.

This is the most curious composition of the mo-
dern chemistry. = Who would have believed that a
luminous body could be extracted from putrid urine?
Nay more, a body susceptible of inflammation, and :
capable of inflaming, by its contact, other combus-
tible bodies? “Such however is the origin of
this phosphorus, which in soine measure may be
considered as abject ; but, to the philosopher, no-
thing is abject in nature, and the most disgusting
objects sometimes contain principles, capable of
producing the most singul’ar and uncommen effectss

LS
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The discovery of the phosphorus of urine, like
many others, was the effect of chance. ~ A cifizen
of Hamburgh, an’enthusiast in regard to the philo-
sopher’s stone, was making some experiments with
urine. He was not the first nor the only person
who imagined that the substance proper for fixing
mereury ought to be found in human excrement s
and by repeated trials, on this matter, he found
phosphorus.  This discovery made a great noise in
the chemical world.  But Brandt, the author of it,
was not disposed to part with his secret for nothing.
Kunckel, an able chemist, united with one Krafft to
endeavour to draw from him the process ; but Krafft
deceived Kunckel, purchased from Brandt the
secret of making this phosphorus, and being de-
sirous to carry on a lucrative traffic, refused to im-
part it to his associate. The latter incensed on ac-
count of this treachery of Krafft, and knowing that
he had made great use of human urine, endeavour-
ed by researches to discover the secret, and at
length found it. The honour of it therefore has
remained with him ; for this phosphorus is com-’
monly called Kunckel’s Phosphorus™. '

On the other hand, Krafft went to England, and
having shewn his phosphorus to the king and queen
the celebrated Boyle, whose curiosity was highly
excited by so singular a phenomenon, endeavour-
ed also to discover the secret. He knew only,
like Kunckel, that Krafft laboured on urine. He
began therefore to make experiments on that
matter, and found out likewise the method of

* Leibnitz asserts that this account generally given in re-
gard to Brandt, is entirely void of foundation. He givesa
history of phosphorus, which may be seen in his works,
vol. IL.
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cxtractmg phosPhorus from it., He commumcated
the process to the public, in the Phllosop}ucal Trans-
actions_for 1680, and accordmg to every appear-
ance taught the different Operations more particut-
larly to a German chemist, settled at London,
named Godfreyd Hanckwitz ; for he was a long
time the only person who made phosphorus. :

Though Boyle published the process for making
this phosphorus, in 1680 ; though Homberg taught:
it in 1692 ; and though dcscnbed in various books,
phosphorus was made only in England, and by
Hanckwitz alone. A “foreioner, who came to
France i 1737, offered however to disclose the
whole process, and the ministry promised him’a
reward for it. Several chemists and members. of
the Royal Academy of Sciences were requested to
be present at the operation, which was performed at
the Yardin Royal des Planies, and attended with per-
fect success. M. Hellot wrote an account of the
process, and pubhahed 1t 10 17j8, in'the Memoirs'
of the Royal Academy of Sciences.  Since thar'
ume only the;method of making phosphorus has
been known ; but it is ene of the nicest operations
of chemxstry, and does not succeed but in very
expert hands.

But none of the modern' chemists has pald so
much attention to the composition of phosphorus"
as Margraf, who has rendered the procpss more.
certain, more exdct, and less tedious ; ; for this reason
we shall take him as our ouide, in what we are
going to say on this subject. :
ISk Provide good urine, and let it punfy itselfs
then put it into a glass vessel, placed over the fire,
and evaporate the phlc”fmJ till it be reduced to the
consistence of honey . or of cream. Nos

«
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It must here be observed et %ﬁgs matter contains
a particular salt, called fusible salt of urine; that this
salt is composed of an acid different from all the

| rest, c'al‘led‘ th¢ p_bospbmjic,- because it is a necessary

ingredient in phosphorus, by its combination with
ano_gher prmcxple? and because this acid is extracted
by. 1;1_16., deflagration of phosphorus, as the vitriolic
acid is by that of common sulphur.

2d. Then mix four pounds of minium with two
pounds of sal ammoniac in powder, and distil the
mixture, which will furnish a volatile alkali highly
concentrated. This alkali however is useless. Bir
marine acid will attack the minium or calx of
lead, and will form with it 2 compound, known to
chemists under the name of corneous lead. Corneous
lead, ready made, may be employed ; but we have
thought proper to describe the method of making
it, because all our readers may not be chemists. »

3d. Mix this corneous lead, by little and little in
an iron pan, with eight or nine pounds of the ex:
tract of urine, mentioned in the 1st article, taking’
care to stir it continually ; add to it half a pound of
charcoal dust, and continue to dry it till it be re-
duced to a black powder. Then throw the matter
mmto a retort to distil it in a moderate heat, and ex-
tract from it all the products; which are volatile
alkali, a fetid oil, and a kind of sal ammoniac,
which adheres to the neck of the vessel. Then
bring the retort to a moderate red heat, and when
nothing more passes over, unlute the apparatus,
and reserve the residuum, which is a kind of capuz
mortuum.  This residuum containg the phosphorus,
and must be distilled in'a much more violent heat.
Itis a sign that it is well prepared, if a small bit of
it, when thrown on' the coals, exhales an odour of
garlic, and burns with a small lambent.flame.
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S+ virs. Composition of._a kind of a pyrophorus,
which. emits flames when brought mto contact
withadrop of waterst 716 o0 vt il
For this composition ‘we are indebted to the

celebrated chemist Glauber. Mix together iron-

| 1955 Lo e 3
-ﬁhggs,mcadmla, tartar,' and ‘nitre; then form

them into a’paste, and dry it well in‘a strone
heat, such'as ‘that of & potter’s furnace. Ifa
few drops of water be thrown over this mass, it
will emit flames and sparks. Such is the de-
scription: given of this process by Beccher. The
following 1s another, extracted from the Natural
Maglc of Martius. Pulverize quick-lime, tutty,
and storax icalamite, each an ounce; live sul-
phur and camphor each twoounces; and having
mixed them: well together and sifted them, wrap
them up in apiece of very thick linen cloth.
Put this cloth into a crucible, cover it “with
another crucible; which must be tied closely to
the former; and lute the joining with potters
earth. When the luting is pertectly dry, put
this double crucible into a potter’s furnace, and
leave it there till the matter is entirely calcined.

" This may be known by the colour of the cru-

cibles, which ought to be of a pale red : when
the whole is cool, if you throw a drop of water
or spirit on this matter, it will emit sparks. :

It was no doubt by means of a similar com-
position, that a’ German Jew drew sparks from
the head of his cane, by spitting on it. This
invention indeed is very proper for being em-
ployed by jugglers, to excite the wonder of the
populace, and extort money from them. - The
Jew, here alluded to, it seems, turned to great
advantage this chemical secret.
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There are some other pretended kinds of phos-
phorus ; but properly speaking they are not so ¢
they are merely electric phenomena. - :

Of this kind is the light seen in the inside of
certain-barometers, - called forithis réason lumin-
ous. . In the old editions of the Mathematical
Recreations, it was called Dutal's - Phosphorus,
because that physician, but after Bernoulli, was
able to make luminous barometers; it is how-
ever now known that this does not arise from
phosphorus, but is merely an electric light..
M. Ludolff, a German philosopher, has clearly
proved, that this phenomenon is the effect of
electricity, produced in the tnbe of the bare-
meter, by the friction of the mercury.

The case is nearly the same with mercury,
which becomes luminous when inclosed in a
-very clear glass vessel, exhausted of air. We
have described this phenomenon in the com-
mencement of the present volume : it is also an
electric phenomenon. ol

The light emitted by a diamond, rubbed in
the dark, or a bit of sugar when grated, is af
the same kind, . s e

SUPPLEMENT IL.
Perpetual Lamps. :
THE subject of perpetual lamps has too inti-

mate a connection with that of phosphorus to be
here omitted ; for if we were urged to explain the
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accounts, given of fire found in the tombs of
the ancients, and from which some pretend to
conclude they were acquainted with the art of
maintaining a lamp lighted for ages, it would
be mecessary. to have recourse to phosphorus.
But tHese facts rest on so slight a foundation,

some of them even bear such evident marks of

fiction, and the greater part of those which the
honest Fortunio Liceti, a strong partisan of per-
petual lamps, has collected as proof of this dis-
covery, are so evident proofs of the contrary,
that a moderate degree of acuteness is sufficient
to shew that nothing is less entitled to credit.
If to this be added, the physical reasons which
contradict the possibility of an inflammable li-
quor, burning continually without being con-
sumed, the perpetual lamps must be considered

| as a chimera, unworthy the attention of a philo-

sopher, and fit only to be banished to the coun-
try -of potable gold and palingenesy. It we in-
troduce them therefore into this work, it is

; merely on account of the celebrity of the subject,
\ and because we know that some persons arc tond
~ of these singular and extraordinary tales.

ARTICLE I

Exvamination of the facts alleged as a proof of the
existence of perpetual lamps.

Berore the improved state of philosophy had
shewn the impossibility of real un-extin guishable
fire, the learned were much divided in their opi-
nions on this subject; but of all the champions
I favour of perpetual lamps, none has made
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'ti_ng_uis_h it,. though continually exposed to the
air, ‘and to the inclemency of the seasons. This
author endeavours to explain the mechanism of
it, and after offering a conjecture, which in part
1s pretty correct, namely, that a wick of asbestos
was perhaps employed, he concludes by saying
that it ‘might have been the work of demous, in
order to blind the pagans more and more, and to
attach them to the infamous deity worshipped in
this temple. y ;
Here then, according to the partisans of per-
petual lamps, we have un-extinguishable fire, the
existence of which is fully confirmed by the
testimony of the miost enlightened man of his
age ; aud who notwithstanding his knowledge, is
obliged to have recourse to the artifice of demons
to explain this phenomenon.

o 5. Lamps of Cassiodorus.

The celebrated Cassiodorus, who, it is well
| known, was as much respected on account of
his employments as of his talents, tells us himself
that he made perpetual lamps for his monastery
~at Viviers. Each monk, it 1s probable, had one
of them for his own use. His words are : Para-
wimus etiam nocturnis wigiliis mecanicas lucernas.
conservatrices illuminantium  flammarum, ipsas.
sibi- nutrientes incendium, que humano ministerio
cessante prolive custodiant uberrimi luminis abun-
dantissimam claritatem, ubi olei pinguedo non de-
Jicit, quamis jugiter flammis ardentibus torreatur.
- Some partisans of perpetual lamps may here say :
“ Is 1t possible to retuse credit to testimony so
authentic, so clear, and so respectable ?”
















































