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PREFACE.

THE contents of the following pages are in
part Experiments translated and selected from
three small volumes published by me in Amster-
dam, at three different periods diring my resi-
dence there; the first in 1769, the second
volume in 1782 ; these two volumes being well
received were soon translated into the German
language, and pﬁblished at Leipzic, where they
underwent several editions, as also in Russia—
the last volume appeared but just before my re-
turn to London in 1793.

The motives which induced me to publish my
first volume were to diffuse more generally the
science of electricity in Holland, the knowledge
- of which was at so low an ebb, that the most

simple experiments were known but to a few
individuals; as well also as to introduce the plate

electrical machines, which' were at that time

.



vi PREFACE.

-

made in London, but with a defect in the rub-
bers, which rendered them even‘]esé powerful
than the cylindrical ones, which defect, however,
I was fortunate enough to discover, and correct
in such a manner as to render them the most

powerful that have ever been constructed. And

N s
farther, I was induced to publish my second vo--

lume, as the plate machines, from my improve-

ment; being found far superior to any other, the

sale increased so rapidly that their use became so

extensive all over that part of the Continent, and

the taste of electricity so general, that a more

extensive rangeof experiments became absolutely

necessary. With objects somewhat similar to .-

those I have here stated, I venture on the pre-
‘sent.,publicatic;n.,

- The remaining part of the Work contains ex-
periments since invented by myself and others,
together with an Appendix on Galvanism, con-
taining some of the most familiar and interesting
experiments on that subject. My original in-
tention was to have translated the whole of the
three volumes alluded to, but my professional

occupation caused such interruptions that I con-

P
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eeived it most advisable to adopt the present
method. ‘viz. that of leaving out what I thought.
could be best spared.
With regard to the plate electrical machme I
_ shall here say but little, its superiority being
- universally allowed by every person conversant
in the .science, who has witnessed its effects.
Some of the experiments in this work will shew
that they are such as have never been attempted
with cylindrical machines, or with those of any .
other construction. See PART VI and VII.
And for a farther 4ccount see Cuarpuc’s Introduc-
tion to Electriciify' and Galcanism, published
1803, by A. Plullzps, Great Russel .Strcet,
Covent Garden. .

With regard to the theory, which I have ad-
vanced in PartI, it will be found to coincide
with that of Franklin; but whether or no it is
the true theory I do not pretend to determine:
I can only say that all the experiments with -
which Fam acquainted can 'be more easlly ex-
plained by it than by any other.

1 have endeavoured to arrange and methodize

the experiments so as to render them easy and
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pleasing to the young préctitloﬁer, in hopes that
it will lead fresh admirers into a walk where such
wrideA scenes .of interest and amusement are
continually unfolding themselves. I shall con-
“clude with observing, that in publishing the

‘present Treatise in my native country I feel .

considerable diffidence, arising from the con-

sciousness that my language, inmany parts, from

having been so long accustomed to speak a

foreign tongue, may offend the ear of my reader.
However I will venture to throw myself on his
liberality : and in soliciting his indulgence, I
farther plead my occﬁpation as an artist, and
the variousinterruptions I must have experienced
from that source, in defence of any other errors

. which may be perceived.
| JOHN CUTHBERTSON,

54, Poland Streét, Soho.’

S
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" PART THE FIRST.

OF THE NATURE, GENERAL LAWS AND PROPER-

TIES. OF ELECTRICITY.
- .

SECT. I,

THE term electricity is derived from electron,
a Greek name for amber, which, when rubbed,
will attract light bodies; but this term has
since been extended to signify this attractive
power which can be communicated, or which
also resides in other bodies. We are not yet ac-
quainted with ahy body in which, as is supposed,
it does not reside, in a greater or in a lesser de-
gree; but it is imperceptible in all, till pro-

. perly excited : in some by friction, in others by

B :
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heating, oxidation, &c. And there are several
bodies in which it cannot be made to appear
_ but by other excited bodies. Elettricity passes
freely through the pores of some substances, and
not at all threugh others: the first of these are
called non-electrics, or conductors; the latter
electrics, or non-conductors. Non-electrics, or
conductors, are all sorts of metals, vegetable and .
animal matters, &c. Electrics are air, am-
ber, glass, sealing wax, sulphur, pitch, silk,
" dried wood, tourmalins, &c. These bodies are
easily excited so as to make electricity visible to
our senses, by rubbing; but if any of them be
wet, either by the dampness of the weather, or
by other means, they lose that property till the
wetness is removed: so that when they are to be
used as non-conductors, they must be well
rubbed with a dry cloth, to clear them from all
moisture. ' ' "
1. That quantity of electricity which seems
to lie dormant in all bodies, is called their ne-
tural quantity ; and this, though, doubtless, al-
ways in motion, would remain impercceptible, if
not disturbed. It is roused in all electrics, and in
some conductors Jikewise, by rubbing; in both
by excited electrics approaching them; by which
they gain a power of attracting and repelling
light bodies. By being more strongly excited,
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there will appear in the dark a light upon their
surface ; and this light, if glass is made use of,
will fly to the hand, or to any conductor held
near it. This luminous fluid is electricity,
drawn from the ground through the person
who rubs the glass; by this means, it gains .
more than its natural quantity, end repels
it to any conductor that may be near it, to
restore an equilibrium. Since all bodies have
_their natural quantity of electricity, we can not
add to that quantity, unless we take it from
another: so that, by exciting electrics, we rob
one, and give it to another: that which we rob
gains an attractive power for electricity, and that
to which we add acquires a repulsive one. In
these opposite states, they act with mutual
force to restore an equilibrium; and this can
rot be prevented, but by making the excited
electric throw its superabundant electricity in-
to a conductor surrounded by electrics; and
then being by some means enclosed, it is pos-
_ sible to detain it for a time, by making the.
electric give it to a conductor, standing upon
electrics, which is called insulating; and here
the drier the air, the longer it will remain;
but the air is always mixed with condycting
particles, which assist its escape.
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1. When a body has recelved more electfl-
tnty than is natural to it, it is said to be electri-
fied positively ; and when it has less than its
‘natural quantity, it is negatively electrified.

tv. Two bodies, being equally electrified po-
sitively, they will repel each other; but if one be
more strongly electrified than the other, they
will attract one another; if one body be electri-
fied, and. theother not, they will also attract;
if one be electrified positively, and the other
negatively, they will also attract ; if the bodies
be negatively electrified, equally or unequally, -
t}xey will act upon each other as when positively
electrified. )

v. Different sorts of electrics have, when
excited, different properties of electrifying. By
exciting glass, it gains an additional quantity of
electricity, and becomes positively electrified: if
any conductor be made to approach it, it will re-
ceive part of that electricity, and consequently
will be positively electrified, if insulated; but if
sulphur or sealing wax be excited, they gain no
additional electricity, but lose their natural quan-
tlty, -and become negatively electrified. If any

. insulated conductor be brought near them, they
attract part of its natural electricity, and, if
insulated, it becqmes negatively electrified.
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vi. Wee are accustamed, but rather improper-
ly, to say negative and positive electricity, which
embarrasses most learners, as it certainly implies
two different sorts; but what is to be under-
stood are the two different directions which
the electrical fluid takes, viz. from or te the
body electrified. When any body is electrified,
end it is asked, what sort of electricity it was
electrified with, then certain experiments, which
I shall mention in their proper place, must be

“tried, to prove whether there is a redundancy

-or a deficiency of electricity in that body. - If
there be found a redundancy, then the body
was electrified with positive electricity; if there
be a deficiency, with negative electricity.

viL. Glass is absolutely impenetrable to elec-
tricity, though some former writers have very
strenuously asserted the contrary, and thought
that they had proved it by experiment; but
it will be here found that they have deceived
themselves, by making experiments without
that caution which is absolutely necessary in
establishing a general rule. -

viil. Electricity enters in, or flies from, any
thing pointed, more readily than into or from
round or flat surfaces. This may be occasioned by
the air, as it is an electric, and may be probably

- more condensed upon flat or round surfaces than
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at points. An insulated conductor, having a
point at each end, and an excited electric being
held near to one of the points, little or no’
alteration can be perceived, because it will run
off from one point, as fast as it is received by
the other; so that conductors, which are in-
tended to retain electricity must be round, and'
- as free from points as possible. Insulated con-
ductors, being electrified, become nearly the
same as excited electrics ; thiey will then attract’
and repel light bodies, give or take sparks agreea-
bly to that sort of electricity which is commu-
nicated to them: the only difference is, that, at
the approach of conductors not insulated, they
will part with all their electricity at -once;
whereas, excited electrics only do so partially,
viz. at the place touched by the conduector:’
thus the sparks from excited electrics are not
so dense, nor the explosion so loud, as from
insulated electtified conductors.
1x. Electrics being brought in contact with
excited electrics, will not destroy their electri-
city; hence they are called non-conductors,
that is, because they will not conduct the elec-
tric fluid. ' '
x. If electricity be strongly communicated

to insulated aninmal bodies, it is said to quicken
the pulse and increase perspiration.
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x1. The growth of vegetables is- also said to
* be quickened by electricity. :

_ x11. By covering glass with any sort of metal,
on both sides, that is, coating it, and then elec-
tricity being strongly communicated to one side,
it is called charging, while any conductor is in
ccommunication with the other, and a communi-
cation being afterwards made between those two
sides, it is called discharging, and then a flash of
.electric light will appear, attended with a report
in proportion to the communicated electricity.
If it is discharged through animal bodies it gives
a very painful sensation, which is denominated
the electrical shock. If the coated glass be -
large enough, it may be eharged so as to set
fire to gunpowder, melt metals, kill animals, &c.

xi1. The terms charging and discharging are
here made use of in compliance with custom,
and for want of others more suitable. I shall
here explain what is meant by them.

x1v. By charging coated glass, we mean the
adding of electricity to one side, and letting its
_ natural quantity discharge itself from the other;

and when there is so much added to one side
that it can not take any more, and as much of
its natural quantity gone from the other side, it
is then said to be charged. By discharging, is
meant, the letting that additional quantity of
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electricity depart from the side to which it was
added, and letting that quantity which had
- left the other side, return. This is done by
connecting the two sides with conductors,
which causes an explosion, and it is then sald
to be discharged, " When any coated glass is
charged, for instance a bottle, there is, with
respect to the bottle itself, no additional quan-
tity of elect_ricity given to it, nor any taken
away : there is just as much electricity, and no
more, within the bottle after it is charged, as
there was, within and without before it was
charged, All that is done, is that the natural
quantity of electricity which the bottle contained,
in and about itself, before it was charged is when
charged, contained on one side only. To under-
stand this better, suppose a coated bottle in its
* natural state, on the outside to contain a hundred
particles of electricity, and withinside also a hun-
dred; then charge this bottle in the inside posi-
tively,andit willhavetwohundred, andtheoutside
none: that which it had being transferred. To re-
store the equilibrium to a charged jar,acommuni-
cation must be formed from without the bottle,
between the outside and inside, by a conductor
touching the outside first, and while it is held
4in contact, or nearly so, with the outside, make
it approach the inside, and it will be restored
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with an inexpressible velocity and violence; or
if each side be touched alternately, the equili-
brium will be restored by degrees.

xv. No more electricity can be forced into
the inside of a bottle than can leave the outside;
nor can any be forced into the inside, when
none can be obtained from the outside. Again,
no electricity can be drawn from the inside, un-
less an equal quantity can, at the same time,
come to the outside; and none can come to the
outside, unless an equal quantity is taken from
the inside, so that a charged jar contains at the
same time a plenum of electricity. and a vacuum
of the same fluid.

kv1. The shock to the nerves, or more pro-
perly, convulsions, is occasioned by the sudden
passing of electricity through the body, from
the inside to the outside of the bottle.

xvil. It has not been found that the electric
shock occupies the smallest sensible space of .
time in being transmitted to the greatest dis-
tances. .

« xvii. The electric shock, as also the com-
mon spark, displaces the air through which it
passes, and if its passage from conductor to con-

- ductor be interrupted by non-conductors of a
moderate thickness, it will rend and tear them
to pieces in its passage.

' C

1
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x1x. Electricity and lightening are in all res.
pects the same thing.  Every effect of lightening
may be produced by electricity, and every ex-
periment in ‘electricity, may be made  with
lightening, by conducting it down to any conve-
nient place, by means of insulated pointed rods;
but reds are not so proper for this purpose as
- kites, because they cannot be erected so high as
kites may be made to fly, and I have always
found, the higher they fly, the more eléctricity
is produced. There is no necessity to wait for a
~“thunider-storm, or ‘any other appearances of
lighteningin the air, when there is wind enough
to raise a kite: I never failed to collect suffictent
efectricity, to make an experiment, either from
the earth, in its way to the higher parts of the
aﬁnOSphere, or from the higher parts of the at-
mosphere- to the earth. When we have
it in its passage from the ‘earth to the higher
parts of the atmosphere, it is then called nega-
tive electricity, because it leavés all bodies then
electrified by it in a negative state. In its pas-
sage frorh the higher parts of the atmosphere to”
the earth, it is called positive electricity, be-
cause it renders all bodles, tl‘ten electnﬁed by it,
in a positive state.
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PART THE SECOND.

DESCRIPTION OF THE PLATE ELECTRICAL
MACHINE *,

PL 1. fig. 1. A C D represents the ma-
. chine with its prime conductor in a position for
simple electrification; C D is a square piece of
mahogany, which forms the basis of the machine,
about two feet long, one broad, and an inch and
a half thick; g h is a straight wooden stile glued
fast to c: at k 1 is another stile, not glued as the
former, but fixed by three screws, one at the
front to draw it close to C D, the base of the
machine, and two under the bottom, to draw
the stile downwards npon the bottom, in order
* that it may be secure against any motion; m n
.18 a cross-piece, which forms the top of the frame,
screwed fast to the two stiles by two brass screws,
which pass through the cross piece into h k, by
which means it can be drawn so tight, as to
secure it from any motion; o, is the spring frame,

* For a short and concise account of the progress made
in electrical machines, see Carpue’s Introduction to Elec
fricity, :
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which contains the upper pair of rubbers, and
is.screwed to A by a screw P; q is also a
spring-frame, which contains the under pair of
rubbers: rris prepared silk, sewed to each rub-
ber, seen separate at fig. 2; at w is the prime
conductor; w x is a solid stick of glass, which
. serves to support, and also to insulate the con-
ductor, the end w is mounted with brass, which
screws into the centre of the large ball of the
conductor; Y y is a round glass plate, fixed up-
“on an axis, one end of which turns in -a hole
in the stile g h, and the other runs through a
hole in the middle of the stile k 1, and is turned
by means of a winch z, which causes the plate
to revolve and pass between the rubbers fixed at
the top and bottom of the frame of the machine.

Construction of the Rubbers.

Fig. 3 represents the spring-frame of the
upper cushions on one side, and the silk, for the
sake of distinction, is taken off’; o, is the screw
seen at fig. 1, which passes through a,-and
screws into the opposite spring, by which it is -
held fast in its proper position. Fig. 2 repre-
sents a single rubber with the silk flap; this is
covered with red leather, and stuffed with slips
of woollen cloth; then a piece of silk properly
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- prepared and cut to the shape, as may be under-
stood by the figure, is sewed fast to the middle
of the rubber. . By turning o, one way it will
draw the rubbers close, and by turning it the
other, it will loosen them. As it is difficult to
get at the head of this screw, and turn it with
the fingers, there are holes made at the side of
the head of the screw, in which the end of a wire
may be put; it may then be easily turned. To
fix this to the frame of the machine, as is repre-
sented in fig. 1. open the rubbers to about the
width of half an inch, then slip them upon the
plate so that the top comes close under fig. 1;
then put the long screw P, through a hole in the
cap of the machine, and screw it into the top of
the frame of the rubbers, very tight, taking par-
ticular care that the plane of the rubbers applies
to the plane of the plate; this will hold the rub-
bers in their proper place; m is a wire, from which
proceeds two or three silk cords fastened to the
edge of the silk flaps, which serve to prevent them
adhering to the edge of the plate while turning.
The rubbers q are constructed exactly the
same as those already described, but are different
in their application to the frame of the machine.
The piece a b, fig. 4, which forms the bottom of
_ the frame for the under rubber, is cut open from
one side quite to the centre of the piece, and at
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the bottam of the frame of the machine i3 a piece

of brass placed upright with a male screw, to

which is fitted a nut with a female sorew, having

holes at the edge for the convenience of screw-

g it tight, by means of a wire; the twa sides

with the rubbers being placed ypon the hottom -
of the machine, so that the upright brass pin

goes to the groove, and is there screwed tight

by the female nut.

Construction of the prime Conductor.

a t w is the prime conductor; w is a large
brass ball with 3 shank gbout an inch long, fit-

ted into the cylindric part, so that it may be tur- - |

ned for the purpose of placing the hole, which
‘Is seen at one side of the ball, in any position
that the experiment may require. This hole
will be faund useful for various purposes. The
conductor is supported and insnlated by the
salid glass cylinder w x. If required, at any
time to be taken to pieces, the cylinder
part of the conductor must be unscrewed from
the large ball, where there is a square nut,
which being unscrewed, w x may he taken out,
one end of the two receiying arms or tubes t a
is screwed into the large ball by w, one having a
left-handed screw, so that the arm may be sup-~
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potted by the shoulder to prevent it felling by
its weight. The two cross pieces fronting the
plate with two or three points to receive the ex-
cited fluid, are each screwed on to their respec-
~ tive arms, one with a right-handed screw, the
other with a left-handed one, for the same pur-
pose as the screws at the other end of the arms.
The end x of the glass cylinder is mounted with
a joint, which fits into the frame of the machine
opposite the hole in which the axis moves.

Construction of the discharging Electrometer.

E F, fig. 1, represents the electrometer screw-
¢d to the machine as when in use. It isa solid
stick of glass, mounted at each end with brass;
the mounting of the lower end has a hole near
the middle, through which a screw passes, and

 connects it fast to the end of the bottom of the
miichine, as is represented. This electrometer is
very $erviceable, particularly in medical cases,
to govern the degree of strength of either shocks
or sparks; and also in philosophical experiments
for the same purpose, by altering its distance
from the knob a of the conductor; -at the lower
end is a finger-screw, to keep it tight when it is
placed at its required distance. The farther the
ball E, of the electrometer, is placed from the
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knob 2 of the conductor, the stronger will be the
shock or spark, provided it is not beyond the
striking distance. :

Description of the Plate, Electrical Machine,
constructed for positive and negative Experi-
ments. ‘ ’

PL 2, Fig. 1, A C D represents the ma-
chine for positive electrification, described page
11, with the difference only, that it has a°
glass winch, z, instead of a metal one. For
-negative electricity, it is placed upon a stool,
with three glass leggs, made to the shape of the -
basis of the machine, and so contrived, that
it can be removed at pleasure from the stool,
and be used upon a table, when the negative
part is not required. O D is the negative con-
ductor. If a ceated jar, q s, be placed with its-
inside connection in contact with o, by the
help of a sliding table, as A B, fig. 3, and
~another at fig. 2, when the machine is in
motion, they will both charge at the same time:
the first will charge negatively, and the other
positively ; and when charged high enough, if
their outsides have a metallic connection, the
positive charged jar will discharge itself into
that which is negative, flying from a, to p, and
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both the jars will be discharged., The negative
conductor is fixed to the basis of the machine,
in the same manner as the discharging electro-
meter, both of which can be removed at plea-
sure.

The Method of making Amalgam.

Take one part of tin and zinc, melt them in
~ a crucible, and pour them on two parts of mer-
cury, which is put into a wooden box made for
the purpose ; shake the box till the metals are
cold. The amalgam is then to be pulverized in
a metal mortar to a very fine powder, and after-
wards mixed with a sufficient quantity of hog's
lard, to make it into a paste.

How to clean or amalgamize the Rubbers, and
to put the Machine in good acting Order.

Unscrew P, fig. 1. pl. 2, and take it out,
then turn the winch a little towards y, and the
rubbers will come out from under m n, when
they may be drawn off from the plate; take
out the under rubbers, by means of a wire
turn the round nut at the bottom till the rub-
bers are loose; when the winch is turned, they
will come out of their places; unhook the two

D
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silk strings, and the rubbers may be released
from the plate, as the others. To separate the
rubbers, take out the screw o, fig. 3, pl. 1; then
the side springs with each rubber may be sepa-
rated so far that they will admit of sufficient
separation to be cleaned and amalgamized. If
the rubber and the silk be not very dirty, slight
rubbing with a dry linen cloth will be sufficient,
and then a little amalgam may be spread very
thin on the flat part of the rubbers, just eover-
ing the seam, but net rising above the silk. It
must be spread on with a knife, or any other
kind of instrument that is flat and smooth. If
the old amalgam should be very thick and une-
qually laid on, it is necessary to scrape it off
and put on fresh: greatexactnessshould beobserv-
ed in laying it on of a proper thickness. It ought
" to be so laid on, that the surface of the amal-
gam is equal with the surface of the silk, and no
openings or separations between the amalgam
and the silk. This being done to all the rub-
bers, put them again into the dove tails, and the
screw o, inte its place; the glass plate must be
cleaned with a little whitening or a linen rag, or
what is better, powder blue; then put one pair
of rubbers into their places as they were, and give
thema their proper pressures by screwing o
tighter; then turn the plate briskly round, and-
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hold your finger or side of your hand close to
the plate at the end of the silk flaps, the con-
ductor being turned up, or taken away, and
sparks will fly very abundantly to it; if not,
turn the screw o, till you find that it does, and
that it does not increase by screwing tighter;
then put in the other pair of rubbers, and follow
the same rule, wipe the greasiness off the plate,
which is occasioned by the amalgam; let down
the conductor into its place, and it will be found
_ to act very powerfully. When its greatest
acting power is required, it is necessary that
each pair of rubbers should excite the plate
equally; to prove this, take fig. 4, pl. 2, which
‘is a leyden phial, with its inside connection wire
bent, as may be understood by inspecting the
figure; take hold of the coated part in the hand,
and hold it’so that the part a, of the wire nearly
touches the glass plate just at that part where
the silk flap énds; then turn the winch, and the
phial will charge and discharge itself from the
end of a, to the outside coating, in one turn of
the winch.. Note the number of discharges from
a certain number of revolutions, if it is a single
plate machine of two feet diameter, it will cause
two discharges in one revolution; then hold it
to try the action of the other rubbers; if they
cause the same number of discharges in one re-
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volution, or in a certain number of revolutions, as
the other rubbers, their acting power is equal ; but
if this should not happen, the pressure of the rub-
bers must be increased or decreased, or the face of
the amalgam altered, till they are equal. A two
feet plate machine never requires more friction
than that which requires a weight of eight pounds
hung upon the winch when in a horizontal posi-
tion, to move it; if it reiluires more, it is not

- properly amalgamized,
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PART THE THIRD,

ELECTRICAL EXPERIMENTS,
e —

Electrical Attraction.
Exp. 1.

Having put the machine in good acting or-
der, according to directions given in page 17,
turn the winch, hold fig. 1 near the conductor,
the feather will be attracted, and stick close toit
as long as the turning is continued.

Rationale.—The electric fluid is drawn upon
the glass plate by the action of the rubbers at
the point of action only, from all conducting
bodies in connection with it; and by the action
of the glass, where the friction ends, it is repel-
led off into the prime conductor, which attracts
the feather and makes its way along the thread
to the person who holds it to the ground, and
restores the equilibrium. Page 2, § 1.
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Electrical Repulsion.
Exr. 2.

Put the end of fig. 2 into any of the holes in
the knobbed ends of the prime conductor, turn
the winch, the pith ball b ¢ will be repelled and
~ remain at a distance from each other as long as
the machine is in motion.

Rationale—The pith balls being in connec-
tion with the prime conductor by means of the
thread, they become equally electrified with it,
consequently repel each other. Page 4, § v.

1

Electrical Repulsion and Attraction.

Exp. 3.

Put the end of fig. 3 into the side hole of the
large knob at the end of the prime conductor,
when turned so that the wire can stand upright,
the hairs will then hang downwards by the sides
of the wire; but as soon as the machineis put in
motion, they will rise-upwards and be repelled
by the conductor and by each other, if a hand
or any conducting body be held near them, they
will be attracted by it. '
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Rationale—The electricity being by the ac-
tion of the plate condensed on the prime conduc- .
- tor and wire, the hairs are repelled from the .
sides of the wire and the conductor; being all '
positively electrified, they repel each other. If
any conductor be made to approach the hair, it
will be attracted by it, and stick close to it, to

_deposit the overplus of electricity forced into
it by the prime conductor. Page 4, § 1v.

Miscellaneous Experiments.

Electricity passes freely along non-electrics or
conductors.

Exp. 4.

~ Take a piece of metal, or any vegetable in its
natural state, or any living animal, set it in con-
tact with the prime conductor; if the machine
be turned, no sparks can be drawn from the prime
conductor; take them away, and sparks may be
drawn as usual, which plainly shews that the
electricity had left the prime conductor, and
made its escape along the body, which was pla-
ced in contact with it. Page 1, § 1.

Electricity does not pass along electrics or
non-conductors.
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Exp. 5.

Take any of those bodies called electrics or
non-conductors, render them free from all mois-
ture, set them in contact with the prime conduc-
tor, turn the machine, and the sparks will be
as long and as strong, as if there was nothing in
contact with it, which could not be the case if
they admitted the electric fluid to pass along
them, as in the last experiment. Page 1, § 1.

- | Exp. 6.

Take the wire n, fig. 6, set it in the side hole
of the prime conductor with its point upwards,
upon which place the wire o, so that its bent ends
- -\ horizontal; turn the machine, and the wire
will turn round in a contrary direction to the
way its points are bent; with a very quick mo-
tion; if the experiment be done in the dark,
there will appear a brush of electric light at each
point, but by its quick motion it will appear as
a circle.

Rationale.—The motion of the wire o, is oc~
casioned by the action of the electric fluid against
the electrified air near the point.

-

»
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The electrical Planetarium,
Exep. 7.

Annex to the prime conductor fig. 7, tom-
monly called the electrical planetarium, by
means of a metal chain, or conducting silk cord,
as represented in the plate: which must at least
be two feet and a half long, because the action
of the machine will otherwise influence its mo-
tion, when standing near the conductor. The
cord must likewise hang with a bend downwards,
otherwise the earth and moon will be attracted,
and interrupted in their motion. Set the plane.
tarium so that B, stands nearest the prime con.
ductor, with the moon between the earth and
sun in a right line. Turn the machine, and the
planetarium will begin to move-—the sun upon
its axis, the earth round the sun, and the
moon round the earth and sun.

The inclined Plane.

Exp. 8

Flg 4. Connect either of the wires of the in-
strument with the prime eonductor, and lay the -~
E
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cross needle as is represented in the figure; turn
the machine, and the needle will move upon its
axis with a velocity sufficient to occasion it toas- -
cend to the top of the inclined plane, by the same
cause as gave motion to the two foregoing instru-
ments. '
’ Exr. 9.

- Take a little bit of cotton, or a very light
downy feather, lay it upon the palm of your
hand, and hold it about four or five inches
from the prime conductor; turn the ma-
chine, and the cotton or feather will fly to the
prime conductor, and from the prime conductor
to the hand, with a very quick motion, and con-
tinue as long as the machine is turned. '

* Rationale—~The prime conductor being
strongly electrified, attracts the unelectrified
cotton or feather, and electrifies it, then repels
it to the nearest conductor, wiz. the hand;
there the cotton, -or feather, depoéits its electri-
city, and is again attracted by the prime con~
ductor. , '

Bells rung by Electricity.
Exp. 10.

* “Take fig. 8, hang it to the prime conductor,



27

by pntﬁng the brass pin into the hole at the end
of the prime conductor, so that the bells hang hori-
‘zontally, and that the chain which goes from the

‘bottom of the bell may touch the table—turn the

machine, and the bells will begin to ring—hang
the chain that goes from the middle bell by

its hook, upon the top of the frame, and the:

bells will cease ringing, though you continue to
turn the machine—take the hook from the
. frame, hold it in your hand, and the bells
will begin to ring again—fasten a silk thread
to the hook, hold it in the hand, so that the
chain does not touch the table, and they will
again cease to ring.

Rationale.—The bells e g hanging in metal
chains, are electrified from the prime conductor;
but the middle bell and the two clappers are
not electrified, because they are hung in silk,
but are attracted by the electrified bells e g ; be-
coming then electrified, they are repelled to the
middle bell, depositing their electricity, which
passes off by the chain to the table, they are
~ again attracted, and repelled, and the rihging
continued—when the chain is hooked upon the
frame, the middle bell becomes electrified, as
well as e g, so that the clappers being equally
attracted by the three bells, must remain still—

LY
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take the hook from the frame, and hold it in the:
hand, they will then begin to ring as before—
for the same reason, the electric fluid, which
is thrown upon the middle bell by the clappers,
immediately runs off, through the person that
holds the chain, to the ground; but by taking
the silk thread in the hand, they will again stop, /
because the middle bell has no means of parting
with that quantity of electricity, which it has
received from the clapper, being stopped by the
silk, . ,

Exp. 11,

Fig.10, pl. 11, represents a set of bells, which
will also ring, when electrified—place them so
that pne of the four brass balls is in contact with
the prime conductor—turn the machine, and they
will begin to ring, because all the bells and clap-
pers are hung in sjlk ; all the bells except the mid-
dle one are connected by conductors to the table;
the electricity being stopped in the centre bell, it
attracts the clappers, and they are repelled to the -
outside bells, where they deposit.their electrici-
ty, and it is again attracted; but if the chain,
which hangs from the outside bells, be hung or
held up by a silk thread, they will ring or not at
pleasure, as in the last experiment, A
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Exp. 12.

Take k, fig. 11, hang it upon the conductor,
and set the brass sliding stand m, directly under
it, upon which place a large metal plate I, and
lay a little bran, or sand, upon it. The stand is
made to slide, and the best height will be found
by experiment; turn the machine, and the bran
will be attracted and repelled, so quick, that the
motion is almost imperceptible, and appears like
a white cloud between the two plates. If in the
place of bran, you put little images cut out of
paper, they will appear to be animated, dance,
and exhibit very singular motions. :

Rationale.—The electricity being communi-
cated to k, it attracts the nearest and lightest
particles of the bran, which also become electri-
fied, and would be repelled back tol, but in their
passage they meet with other particles unelectri-
" fied, and the repelled particles deposit their elec-
tf'iqity in the attracted ones, and are repelled back,
before they arrive at k. This appearance depends
uponthesame principlesastheringingof the bells,
but the irregularand quick motion isoccasioned by
the multiplicity and minuteness of the particles—
the dancing of the images arises from the same
cause, but they seldom reach the upper plate k,
because the sharpness of the edges of the paper -
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makes them capable of receiving electricity
enough to be repelled back, before they reach
the electrified plate k.

Exr. 13.

~Take n, fig. 6, and put it into the hole of the
.prime conductor with its point upwards, upon
which set the head fig. 13—tuwrn the machine,
and the hair of the head will be repelled, soas
to stand upright, and will have the appearance of
a person in a great fright—hold a point to it, and
the hair will drop; the point being taken away,
it will rise as before.

The reason of the hair rising, see eip. 3.

a

Exp. 14.

~ Fig. 14 being made fast to the prime conduc-
tor by means of the end d, which must be put
into the side hele of the conductor, place under
it the brass foot and plate used in experiment
12—the plate must stand exactly parallel to the
ring, fig. 14, and at about half an inch distance;
then take a light glass ball, and lay it upon the
large plate in the inside of the ring—turn the
machine, and put the glass ball in motion; it
will run round in the inside of the ring, and
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continue as long as the machine is turned.  If
the glass balls are well made, they will run on the
outside as well as the inside of the ring.

Rationale.—The balls turn round, because that
side of the ball, which is in contact with the ring,
is electrified and repelled, the other side being
unelectrified, is attracted, electrified, and repelled,
- so that it is kept in continual motion, and in con-
tact with the electrified ring.

‘Exp. 15.

Take fig. 15, being a small pail with a spout
near the bottom, which has a hole just sufficient
to let the water out by drops; fill it with water,
and make it fast to the prime conductor, by put-
ting it into one of the holes. Turn the ‘machine,
and the water which before descended from the
spout only by drops, will fly from it in several
streams. :

Rationale.—The electricity being condensed
in the conductor, pail, and water, and finding
its easiest escape from the small end of the sy-
phon, is then driven out with great force—the
water being a conductor, is taken with it to the
nearest conductor, and by the repulsive power of
the electricity it is divided into several streams.
If this experiment be done in the dark, the
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streams of water will appear like streams of fire.
Lay your hand upon the prime conductor, while
you continue turning the machine, the streams
* will be converted into drops as at first, the elec-
trlclty finding a more easy passage to make its

escape into the hand, and through the body, to
~ the ground.

To draw the electrical Spark from the human
Body.

Exr. 16.

Take the insulated stool, wipe the legs very
dry with a clean cloth, and the stool itself free
from dust; set it in a convenient place upon the .
floor, where there is no conductor near it; make
a metal chain or wire, fast to the prime conduc-
tor; let any person stand upon the stool, and
take the chain in his hand; hold it so as not to
touch any thing but the prime conductor; the
~ .person standing upon the stcol must have no
communication with any thing but the prime
conductor, even his clothes must not touch any
‘thing—turn the machine, and the person will be

strongly electrified, without feeling any altera-
tion in himself; and if any other person or sub-
stance be made to touch the electrified person, a
spark of fire will fly from him.
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Rationale—The electrified person makes a
part of the prime conductor, being connected
with it by means of a chain, and insulated by
means of the stool, he receives, and retains in
his body- the electricity which comes from the
machine, to the prime conductor; and parts with
it on being touched by any conducting sub-
stance. ) ’

The electrical Kiss.
Exp. 17.

The electrified person in the former experi-
ment being a lady, may challenge any gentleman,
not acquainted with the experiment, that he
will not be able to kiss her in that situation, al-
though she may incline to meet him. If he ac-
cepts the challenge, and the machine turn while
they are inclining their heads to kiss each other,
provided their clothes do not touch before their
lips meet, a spark of fire will fly from the lady
to the gentleman, which will be sure to make
him draw back, without accomplishing his
design. '
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Spirit of Wine fired by the electrical Spark.
Exp. 18.

Let the ‘insulated person, in the two former
experiments, take in his hand a spoon, or fig. 13
filled with rectified spirit of wine warmed; let
another person barely touch the spirit with his
finger, as quickly as possible; a spark will fly
out of the spirit, and set it on fire. The chain
being taken away from the conductor, put the
shank of fig. 13 in the hole of the prime conduc-
tor; if any person present their finger wetted
with spirit, it will also take fire.

The electrical Star.
Exp. 19.

Introduce the blunt end of the wire n, fig. 6,
into the hole of the prime conductor, upon
which, set fig. 19; turnthe machine, and flames
of electricity will fly from each point, resembling
a star. If it is turned round upon its center,
the flames will appear as one continued circle of
fire.

‘ ®
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Exp. 20.

Let a person standing upon the insulated stool,
take a piece of money between his teeth, and if
a person standing upon the ground, touch it,
the spark will be so painful to the person who
holds the money, that he seldom fails to let it
drop, provided his lips do not touch it at the
same time.

Exv. 21.

Fig. 16 being half full of water and air con-
densed upon it, afterwards insulated and connec-
ted with the prime conductor; on turning the
eock, the water will fly out of it in several di- "
verging streams, but if touched by the hand,

‘the streams will unite; the hand being taken
away the water will diverge as before.

Charging and discharging coatcd glass.
Exp. 22.

- Take fig. 17, screw out the brass wire q s;
wipe the uncoated part of the jar with a clean
* dry cloth; screw the brass wire in again; set the
bottle so near the conductor, that the ball r may
stand at about a quarter of an inch from the ball
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of the prime conductor; turn the machine, and
the electric fire will be seen to fly from the end
of the prime conductor to the brass ball, and
from thence it will pass along the wire into the
inside of the bottle. When no more sparks are
seen to pass, the bottle will be charged; take
the bent wire or discharging rod, fig. 5, in your
hand, and hold one end close to the coating,
keeping it there till you cause the other end to
touch the ball r, and the bottle will be discharged
with a loud report and.flash like lightening.

- The electrical Shock.
Exp. 23.

The bottle remaining as in the last experi-
ment, turn the machine, till the bottle has re-
ceived about twenty sparks; take the charged bot-
tle in one hand by the coating, and with the other
touch the ball », and a shock will be felt, occa~

~sioned by the electric fire passing through the
body, from the inside to the outside of the bot-
tle, which, in the former experiment followed
the wire fig. 6.
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The'electrical Shock given to any number of
_ Persons.

Exp. 24.

The bottle being charged as inthe formerexpe-
riment, let any number of persons join hands,
- —the first with one hand touching the out-
side of the bottle, and the last, with one hand
touching the ball r, and all will receive the shock
at the same time.

To give the Shock to any Number of Persons, by
Means of the Electrometer, E F, fig.1,pl. 1.

Exp. 25.

Let any number of persons join hands, the
first with one hand taking hold of the conducting
silk cord fastened to the electrometer at F, and
the last person with one hand taking hold of the
same kind of silk cord, which is connected with
the outside of the bottle; turn the machine, and
when the bottle is loaded high enough todischarge
from the prime conductortotheelectrometer, they
will all feel the shock at the same time, the elec-
trometer being previously fixed so that the ball
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F stands at about a quarter of an inch distant
from the knob of the conductor at a.

To confine the Shock to any particular Part of
the Body.

Exp. 26.

‘Suppose it is required to give a shock from
the ancle to the knee, in the direction from the
ancle to the knee—bind a brass chain or conduc-
ting cord round the ancle, and fasten the other
end of it to the electrometer at F, and the other
<hain or cord, which is annexed to the outside
".of the bottle, fasten round the knee; turn the
machine—and when the bottle is loaded high
enough to fly from the prime conductor to the
electrometer, the shock will be given in the di-
rection required. If it is proposed to give it in
any other direction, proceed in this manner,
wiz. the part where the fire is to enter in, must
be conpected with the electrometer, and the part
where it is to go out, with the outside of the bot-
tle. :
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To give the Shock with a square Pane of Glass
' coated in the Middle.

Exp. 27.

- Take fig. 18, rub itall round the edges where
itis not coated, with a dry cloth or with leather;
if it is damp weather; it will be necessary to warm
it; then lay it flat upon the table. Fix the elec-
trometer at one or two inches from the conduc-
tor; let a chain, which is fastened to the prime
conductor at one end, remain upon the coat-
ing; turn the machine four or five times; slide
one hand under it so far as to touch the coating;
with the other hand touch the coating on the
other side, and a shock will be felt.

To give a Shock by the magic Print. |
- Exp. 28.

Take fig. 20, and wipe it well about the edges,
or rather warm it; then hold the frame by one
side, with the face of the picture against the
prime conductor, turn the machine four or
five times, and it will be loaded; then give it
to the person whom you mean to receive the
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shock; let him take hold of one side of the frame
. with one hand, and touch the picture with the
other, and he will rgreive a shock. Hold the
picture by the top of thc frame, otherwise the
person at receiving the shock, may let it fall.

By adding electricity to ome side of coated
glass, or electrifying one side positively, the
other side loses its electricity, or is negatively
électrified.

Exp. 29.

Take A, fig. 18, from the stand, and set it

so that its ball may nearly touch the prime con-

"ductor; let the machine make two or three revo-

lutions; discharge the jar with the discharging

rod, as in the 22nd experiment, and take notice
of the loudness of the explosion.

Exr. 30.

Screw A, used in the last experiment, upon
its insulated stand, and set its ball in contact
with the conductor. Nothing being near the
outside of the bottle, tnrn the machine exactly
as before; try it with the discharging rod,

and it will be found, either not charged atall,

or much weaker than in the former experinient.
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Exr. 31.

Let the jar remain upon its insulating stand,
as in the last experiment;; set it 5o that itsballmay
stand about a quarter of an inch from the prime
conductor, and while the machine is turned, pre-
sent your knuckle, or any conductor about a
quarter of an inch from the outside of the coa-
ting of the bottle; and when a spark flies from

the prime conducter to the ball of the bottle, a
 spark willalsofly from the coating toyour knuckle;
and when no more sparks go from the conductor
to the ball, nor from the coating to your knuc-
kle, try it with the discharging rod, and you
will find that it was charged very high.

To examine whether just as much Electricity
goes from the outside, as is driven into the in-
side of a coated Jar.

Exr. 33.

Let the jar remain upon its insulating stand,
and place it 50 that its ball may touch the conduc-
tor—take another coated bottle of the same size,
and hold, or place it so that the ball, which pro-
jects from the inside, may touch the outside
coating of A ; then turn the machine till the jars

G
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are charged—take them from the conductor,
and set them apart; discharge them both, suc-
cessively, and you will find by the report, which
they will give, that they were both equally char-
ged, the one by being in contact with the prime
‘conductor, and the other, by being in contact
with the outside coating of that which was in
contact with the prime conductor. But as this
method of trying whether they were both eqnal-
Iy charged or not may be thought not exact,
the following is more accurate.

Exr. 33.

Charize the two jars as directed in the last ex-
periment—take the insulated one from its stand,
and setthem both upon the table at aboutafootdis-
tance from each other—take an electrometer fig.
'18; hold it as is represented in the figure, first -
to one and then the other—if the cork ball
rise to the same height to each, in that case,
they must be both equally highly charged,
and contain an equal quantity of electric fluid.
This makes it evident, that the insulated bottle
- has lost as much from the outside, as it gained
in the inside, and is electrified positively in the
inside, and negatively on the outside, that is, an
" additional quantity is given to the inside, and
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just as much of its natural quantity is gone away
from its outside, so that with respect to the
charge, the bottle has neither more nor less elec-
tricity after it is charged, than it had before it
was charged; but it has more on one gide, and
less on the other, Page 7, § x1v.

P

Oue Side of coated Glass, when charged, being
always negative, and the other positive, de-
pends upon the following Principle. )

. Exr. 34.

Take the insulated brass ball, fig. 19, being
about the size of the ball at the end of the prime
conductor; set it ‘as near to A as possible, without
taking a spark when the machine is turned:
turn the machine, and hold your finger upon B.
When you have turned it two or three times
round, take your finger from the ball B, while
the machine is in motion, and it will be nega-
tively electrified.

Rationale—The prime conductor being posi-
tively electrified, has repelled the natural quan-
tity of electricity from the ball, into the fingers
in contact with it, along the body to the ground:
while in that state, the finger being taken away,
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the electricity is prevented by the insulated:
stand, from entering it again. . Coated glass is
acted ‘upon in the same manner, one side being
positively electrified by the prime conductor, re-
pels the natural quantity from the other side.

To know whether the Ball, in the last Experi-
ment, was electrified positevely, or negatively.

Exp. 35.

After B has been held a sufficient time before
the conductor, as in the last experiment, charge
E at the- prime conductor; then place it upon
the table, so that the cork balls, a b, may hang
free over the edge, being the best position for B
to approach them; then after B has been electri-
fied, as in the former experiment, move it quicke
Ly near to one of thee cork balls a b; if the ball
is attracted by B, then it must have been nega-
tively electrified, but if it should repell a b, it
must have been positively electrified.

Exr. 36.

Take the jar D, and hold it against the con-
ductor by E, while the machine is in motion,
and it will charge the outside coating positively,
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but the inside will be charged negatively, from
what has already been said—set the jar upon an
insulating stool; then take it by the outside, and
place it upon the table, as before; proceed with
the brass ball, as in the last experiment. Ifit
be negatively electrified, it will repel the cork
balls, they being negative, but if positively, it
will attract them, they being negative. Page 4,
§ v, :

Rationale—~Why the jar, when c , as
in the last experiment, must be placed upon an
insulating stool before the outside is taken hold
of, is this: the jar having received an additional
‘quantity of electricity upon its outside coating,
if that side be placed upon conductors,
while the hand is holding it by E, being in con-
tact with the inside, the additional electricity
will go off from the outside, and the deficiency
will be supplied by the hand to the inside; but
i it is insulated, it can receive but very little of
the electricity from the outside of the. jar, so
that it may be taken by the hand any where, with-
out any sensible diminution of its charge, al-
though the electricity added to the outside makes

its efforts to go away, there is nothing to supply
its inside.
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- To charge a jar negatively and Jpositively by -
Jig. 1, plate 2, see page 16.

~Exp. 37.

Place a jar upon a sliding table A B, fig. 3,
plate 2, so that any part of the wire q r, pro-
ceeding from the inside of the jar, may be in
contact with the conductor o, being the negative
conductor of the machine fig. 1; screw upon r,,
the electrometer, fig. 18, plate 3—hang a metal
chain or wire from the prime conductor to the
ground—turn the machine, and the jar, to all
outward appearance, will charge as at the prime
conductor of fig. 1, pla. 1, the cork ball rising and
denoting the power of the charge. When the
cork ball ceases to rise higher, the jar will be of
sufficient power—removeit from the conductor—
take away the chain from the prime conductor,
- and hang it upon o; this being done, set the
Jar in contact with the positive conductor, repre-
sented in fig. 2—turn the machine, and the ball
of the electrometer will begin to fall till it is in
contact with r; then it will begin to rise again,
if the turning be continued.



47

Rationale—~When the jar stood at the ne-
gative conductor o, its natural quantity of elec-
tricity was drawn bat of it, by the action of the
rubbers, which was shewn by the rising of the
ball of the electrometer, and made its escape to
the ground, by the chain which hung to the
-positive conductor, and the jar became in the
same state, as that in the last experiment, but
differed in the manner of charging. In the for-
‘mer experiment, the natural quantity of electri-
city was repelled from the inside of the jar, by
an overplus being forced upon the outside, it
was charged positively on the outside, and nega-
tively in the inside. The jar being afterwards
placed to the positive conductor, the natural
quantity of electricity was given to it by degrees,
as was seen by the falling of the cork ball,
and when it had received its natural quantity of
electricity, the cork ball hung perpendicularly,
when more, it began again to rise; and when it
had risen as high as it could, then the jar was
charged positively within, and negatively
without, just the reverse of that at the conduc-
tor o.
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The Direction of the electric Fluid shewn by the
Heat'of a lighted Candie.

Exp. 38.

Insulate two wires, furnished at each end
with a metal ball of about three quarters of an
inch in diameter, or fig. 67; connect one with
the positive conductor, and the other with
the negative conductor; set them so that their
balls may be at about four inches distance; -
place between them a common sized lighted can-
dle, with the center of its flame nearly upon &
level with the center of the balls, and at an
equal distance from each. Put the machine in
‘motion, the flame will waver very much, and
seem to incline rather more to the negative con-
‘ductor, than to the positive, but is very equivo-
cal. Continue turning, and if the machine be a
plate of two feet diameter, about fifty revolu-
tions, will occasion the negative ball to grow warm,
but the positive will remain cold. If the revo-
Jutions be continued to two hundred, the nega-
tive ball will be too hot to be touched, and the
positive will remain as cold as at first. If the two
balls, b ¢, be so contrived as to contain in each
a thermometer, the experiment will be more
evident.
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Experiments upon the Permeability and Imper-
meability of Glass to Electricity.

Exr. 39.

- Charge a coated jar, or a coated square glass
plate, as in experiment 27,and afterwards insulate
it; then present your knuckle to the negative
side, and a 'spark will appear. The advocates
#for the permeability of glass say, that this spark
is the electric fluid, which comes through the
glass from the opposite side, where it was forced
by the machine, and these sparks continuing till
_.the coated glass is discharged, they think
sufficient proof is afforded of the permeability
of glass. That this spark, which is seen, goes
in a contrary direction, that is, from the knuckle
- -to the glass, will evidently appear from the fol-
lowing experiments.

Exp. 40.

Fig. 23. Charge the small coated bottle, E,
positively in the inside; insulate it, by hanging
it by its hook as is represented in the plate; F

‘being taken away, hold your knuckle to its out-
side coating, and a spark will be seen. '
H
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To shew the Direction of the before-mcntwmd
Spark.

Exp. 41.

The bottle E remaining, charge equally
.the other two bottles, F and G—place F
under E, so that its hook may touch the outside
coating. Having stood so long that no more
sparks can be seen between the hook of F, and
the coating of E, take Faway, and set it near
G; discharge the two, and F will be found much
weaker than G, which sufficiently proves, that
_ the sparks which were seen went from F, to
the coating of E, otherwise F must have been
stronger than G. :

It may be said, that the electric matter was for-
ced out of F upon G, by its being previously
charged; but the following experiment will suf-
ficiently prove the contrary.

Exp. 42. -

E being charged and hung up,, place F,
- 30 that its hook may touch the outside coa-
ting of E, as before, but not charged; after it
has stood so long, that no more sparks can be
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seen—take Faway, and by applying the dischar-
gmgrodtmt youmll find it charged to a cer-
tain degree.

This, at first sight, appears to shew the per-
menbility of glass, but when we consider that

a coated bottle can be charged negatlvelym the
~ inside, as well as positively, it will again contra-
dict it, as will be seen by the following experi-
-ment, which shews that F was charged negatively
in the inside, or part of its natural electricity’
was drawn out of it.

Exp. 43.

After F has stood at E a sufficient time, as in
the former experiment, take E away, and hang
F by its hook—discharge E, then charge it posi-
tively within, but very weakly, viz.about as strong
" as F was charged in the last experiment; then

place E, with its hook to touch F, and after it
has stood there a sufficient time, as in the last
‘experiment, discharge E, and it Will be found
‘something stronger than G, which is contrary
to the third experiment, and makes it evidently
appear, that the bottle which was last hung up,
" must have been charged in a different direction
to that in the last experiment, that is, negative:
ly in the inside. This suﬂiclently proves wiat
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was intended, viz. that a certain quantity of the
natural electricity was drawn outof F, in the last
experiment, upon the outside of E, which could
not be the case if glass wera penetrable to elec-

tricity.

The Reason of a Spark appearing on the Outside
Coating of an insulated charged Jar.

Exp. 44.

Fig. 44. Charge A B positively in the inside,
by the long wire, which projects from the tube
C; and afterwards screw it upon its insulating
stand, as is seen in the plate; then by holding
a knuckle to the outside coating, sparks will ap-
pear. Draw the long wire out of the bottle—
hold your knuckle as before; and you will see
but one spark. Put e wire.in agam, and you
wxll see sparks as befbve.

Rationale—By this experimént we learn,

_ that if there is no provision made, by which the

fire can escape from the inside of A B, no sparks

can be seen, which, if glass were permeable to

electricity, the more perfect the stoppage s to

prevent its flying off from the inside, the more
plentiful will the sparks appear on the outside.
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The Abbé Nollet's Experiment, shewing the Per-
meability of Glass to Electricity, described in
the first Volume of his Letters on Electricity.

" Exp. 45.

- Annex fig. 25, by the brass chain, hanging
from the wire C, to the prime conductor; place
the receiver so prepared, as is seen in the figure,
upon the plate of an air-pump; exhaust it; then
turn the machine, and the electricity, which is
forced upon the inside of the glass globe by the
machine, will repel the natural electricity from
its outside to the plate of the air pump, and
make a very beautiful appearance, filling the
whole receiver with streams of light, which will
continue till the globe is charged, and then
cease. To discharge it, one end of a chain must
be made fast to the plate of the pump, and with
the other end touch the prime conductor, as
soon as the light disappears. The Abbé Nollet
tells us, that it will continue as long as you conti-
- nue to turn the machine, but it is so plain to
the contrary, that he could only have imagined
this experiment, without trying it, -

-~
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The self-moving Wheel
Exp. 46.

Fig. 24 represents an instrument invented by
Dr. Franklin, and by him called the self-moving
wheel. If the weather be damp, it will be ne-
eessary to warm the plate, by setting a little
fire under it, and keeping it continually tur-
ning round: the five pillars should likewise be
warmed or rubbed very dry, and all the insula-
ting parts about it ;—place the pillars so that the
balls on their tops, may be as near as possible
to the balls upon the plate when it is turned
round. Charge either the upper or under side of
the plate positively ; if the upper side, make a
chain fast, proceeding from the prime conduc-
tor to that piece of brass in which the upper-
most center of the wheel moves, and make
a communication from the under side to the
ground. When it is well charged, it will begin
to move, and then the communication must be
taken away.

Rationale —The balls upon the plate, which

are nearest to one of the pillars, move towards it,
and electrify it; the succeeding balls communi-

-
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cating with the under side of the glass plate,
are then attracted by the pillars, which
were electrified by the other balls, and thus its
motion will increase, till it is in this manner
discharged, the balls on the upper side giving
away the overplus of electricity to the pillars,
and the balls on the under side taking it from
them to supply their deficiency.

The clectrifying Cane.
Exp. 47.

Fig. 26 is so constructed as to give any per-
son the electrical shock wunexpectedly. - To
charge it, hold it in a perpendicular position,
the head touching either of the conductors of an
electrical machine, so that the sliding wire may
lie against the head; when it is charged, it may
be used as a cane (only remember it is glass),
- withoat being intirely discharged, for the space
of a whole day; and if you meet a friend, whom
you would wish to surprize, offer your hand, as -
if you only intended to shake hands with him,
hold your cane so that the sliding wire may fall

to the head, and touch his leg with it, your
~ friend will be surprized by an electrical shock.
If the cane should not contain the charge long
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enough, take the head off, let the sliding wire
fall out, and clean the inside of the small tube
with a piece of cotton or leather tied to one end
of the wire. |

The electrical Tower.
Exp. 48.

Fig. 27. Annex the electrometer to the
prime conductor, by means of a wire or chain,
and let the screw head loose by pulling out a
brass pin,which confines it; a chain will then fall
to the bottom of the enclosed jar. Charge it as
~ high as you can, which you will know by the

rising of the electrometer; then turn the screw
head, a, four or five times round, till it stops;
then make it fast by the brass pin, and the
tower is in a proper situation for keeping ‘its
charge twelve or thirteen weeks, if there is no
defect in the jar. But the intent of this is to fire
two or more cannons, atthe word of command,
after it has been charged some time, without
any person in company perceiving from. what
cause. The cannons being charged with gun-
powder, fill their touch-holes, which are of ivo-
ry, with gunpowder also, stopped very closely;
afterwards, stick a brass pin into each of the
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touch-holes, nearly to the bottom, but this dif-
fers according to the number of cannons you in-
tend to fire, and likewise, according to the time
the tower has been kept charged, which expe-
rience will soon teach. The brass pin, which goes
into the touch-hole of the first cannon, must
communicate with the electrometer; the pin
of the second must touch the outside of the first
cannon, and the body of the last cannon must
be annexed to C, by means of a wire or chain.
Every thing being thus prepared, bring the
tower to the place where you choose to exhibit
the experiment—loosen the screw-head, @, and
give the word of command—the cannons will
at the same instant be discharged.

_ ) Exp. 49.

Fig. 27, being charged by electricity, in some
degree shews the impermeability of glass to elec-
tricity, by containing its charge eight or ten
weeks, and likewise, that there is nothing far-
ther necessary to make any glass contain a given

quantity of electricity in it, but to be well closed
by electrics. ‘
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The magic Bell-Ringer
Exe. 50. «

Fig. 29. Place this instrument on the right -
side of the electrical machine, so that the ball
c, may be in contact with the conductor and
that side facing the operator, on which is a brass
screw in the middle of the wooden cylinder;
then hang the balls as is seen by the figure—
set H upright with its heaviest end upwards—
turn the machine, and the bells next to the
prime conductor will begin to ring—-—continﬁe
turning till sparks fly from one bell to the other
—take the lightest end of H in your hand; hold
it in a horizontal position pointing towards
I—command the bells on that side to stop
ringing, and those on the other to begin,
and they will both instantly obey. It'is not -
necessary, in commanding, that H should re-
“main near I: as soon as the bells have answered
the command, H may be taken away. By
again moving H to the other side they will stop,
and the others will begin to ring: thus they
may be commanded till the insulated bottle is
discharged, which, in good weather, will last
nearly an. hour. Place H upright in front of
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the wooden cylinder, and command the bells
on both sides to ring at once.

Exp. 51.

Take the bells from that arm, which is in
contact with the prime condyctor—hang upon
the other arm (the bells remaining) the small
plate E. Fis a large brass platé placed directly
under E upon a stand, which can be set higher
or lower at pleasuré—charge the instrument as
in the former experiment, then take
image cut out of thin paper, about a
of an inch shorter than the distance
the two plates, holding it between them with
the thumb and finger of one hand, and with
the other set H towards I—the bells will begin
to ring, and the figures to dance, as if it were
to the ringing of the bells, which will continue
a considerable time, depending on the state of
the atmosphere.

Fig 30 shews the construction of fig. 29,
with which the same experiment may be re-
peated.  ~
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The condensed Tube and Jar.
Exp. 52.

Fig. 31 being filled with water about an inch

or two higher than the coating, condense air
upon it, and aflerwards charge it with electri-
city—it may be held in the hand, and made to
_play in several diverging streams; but the chief
intent of this instrument is, to shew that the
otion of the particles of water is no obstacle
‘ the contrary motion of the particles of elec-
icity. It may be charged by causing the

- stream to play into an electrified jar, as if charg-

ed in the common manner.

“Exe. 53.

The glass tube being filled with water as in
the last experiment, and air being condensed
upon it, charge very strongly, a jar with a
wide mouth, containing about twice the quanti-
ty of coated surface as the tube; then make the
tube to play into the inside of the jar, they

, will both be charged equally. If there is a -
metallic communication made from the out-
side of the tube to the outside of the jar, the
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tube will receive half the charge from the jar
the moment the stream reaches the inside of
the jar.

To make a Jar give one or several Discharges,
Exr. 54.

To make the jar, fig. 32, give one discharge,
annex the several outside coatings by means of a
chain or wire—charge it at the ball A; then dis-
charge it in the common manner, and it will
only afford one discharge.

~ To make the Jar give ten or fifteen different
Discharges.

Exy. 55.

The connexions with the several coatings, as in
the last experiment, continuing, charge the
. Jar as before; then take away the connec-
ting chain or wire—place one end of a
discharging rod to the uppermost coating, and
with the other end approach the ball A, but not
to touch it: it will cause one discharge. Draw the
charger back quickly; then waittwo or three
seconds—apply your discharger as before, and it
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will cause another discharge. Proceed in like
- manner, and it will give ten or fifteen different
discharges, without fresh charging.

To make the Jar gwe four Discharges.
Exp. 56.

The jar being charged as above described,
and the connexions taken away, place one end of
the discharging rod to the uppermost coating,
and with the other end approaching A, it will
give one discharge—set one end of the dischar- '
ger to the second coating, and approach A with
the other : it will give a second discharge.” Pro-
ceed to the third and fourth coatings, and after
the fourth discharge, it will be totally discharged.

The double Leyden Jar.
Exp. 57.

Place fig. 33 so that any part of the outside
ceating of the jar A may be in contact with the
prime conducter of an electrical machine—turn.
the machine, and the large jar will become charg-
ed; then set one end of a' discharger to the
coating of B, and the other end to C, and it
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will cause a discharge; next set one end of the
discharger to C, and the other to the coating of
A : it will cause a second discharge—place one
end of the discharger to B, and the other end-
to A, it will give a third discharge—set one end
of the discharger to A, and the other to C, it
will cause a fourth and total discharge.

Rationale.—The outside coating of A, being
by conductors connected with the inside coating
of B, it is evident, that if electricity be forced
against A, it will run down into the inside of B
None will remain upon A, because there are no
conductors connected with the inside to let its
natural electricity go away; but as soon as there
is a communication with the outside of B,
and extended to the inside of A, the natural
electricity, contained in the inside of A, will be
repelled out of it, and go along the conductor
to the outside of B; and part of the electricity,
which was forced into the inside of B, will spread
itself upon the outside coating of A, and the two
Jars will then stand partly charged, the upper-
most jar negatively within, and the undermost
positively within. The second discharge is cau-
sed by fixing a conductor to the inside of A at
C, and extending it to the outside, part of the
positive fire is repelled from the outside, and
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goes into the inside: the uppermost bottle is
for that moment discharged, but does not re-
main so, because the undermost jar standing
upon conductors, is capable of receiving electri-
city upon its outside, by which means, the po-
sitive electricity contained in its inside is ad-
mitted to spread itself upon the outside coating
of A, because the hand, holding the communi-
cating conductor to its inside, not being yet ta-
ken away, admits a proportionate "quantity of
that which is coming upon its outside, to go
.away from the inside, along the hand to the
ground : thus the two jars remain still partly
charged. By fixing a conductor to B, and
. extending it to A, the undermost jar will be in-
tirely discharged; and also the uppermost, when
communication is made between its inside and
outside. - '

To light a Candle by an electrical Explosion. .
Expr. 58.

Fig. 67. Place a lighted candle upon the top
of h, and screw off the two balls b ¢; then slide -
the wires till they stand at abeut one inch dis-
tance from the flame of the candle; the top of
the wick of the candle must be at the same
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height, or about one line lower than the points
of the wires—charge a common sized jar—an-
nex a chain to its outside coating—blow out the
candle—and immediately after, make the ball
of the “jar to touch the ball of that wire, which
goes through the top of B; the jar will then dis-
charge itself through the smoke of the co.ndle,
and make it flame again.

To extinguish a Candle by an electrical
Explosion.

Exp. 59.

Fig. 67. Slide up the piece h, till the middle
of the flame of the candle is exactly on a level
-with the two points of the wires; set the point of
that wire, which goes through the top of B, at
the distance of an inch and a half from the
flame; then charge the same jar as was used in
the former experiment—annex k to its outside,
snuff the wick of the candle very low, and
make the ball of the jar touch the ball of that
wire which goes through B—the jar will dis-

charge itself slowly, and put out the candle.

>
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Zo illuminate a Piece of Sugar by an electrical
Explosion.

Exp. 66.

~ Fig. 67. Lay a piece of sugar upon the top
of h—screw on the two balls b c—slide the
wires till they nearly touch the ends of the
sugar: the surface of the sugar must be nearly
‘the same heiglit as the center of the balls—set
the instrument thus prepared, so that the end
ball of that wire, which goes through B, may
stand at about half an inch distance from the
‘conductor of an electrical machine—set the jar
used in the two former experiments, so that its
ball may be in contact with the prime conduc-
tor; and make the end of the chain touch the
outside coating of the jar. Darken the room—
then turn the machine, and when the jar is
charged high enough, it will discharge itself
over the surface of the sugar, and the light will
be seen upon its surface continuing some time
after the exploéion. If chalk be used, it will
also retain the light after the explosion, which
will be of a different colour.
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To pierce one or any number of Cards by an
‘ electrical Explosion.

Exp. 61.

Charge fig. 17, as in experiment 22, but in-
stead of placing it at half an inch from the con-
ductor, set it in gontact with the conductor: itwill
then take a higher charge—turn the machine till
the jar has sufficient power—set twoor three cards

_upright against the side of the jar—place one
end of the discharger against the middle of the
cards, propping them close to the jar—cause the
other end to touch the knob of the jar, which
will discharge, and a hole will be found through
all the cards, large or small, depending upon
the size of the jar, and strength of the charge—
a disagreeable and sulphurous smell will be left

- between the cards. If the cards be examined,

there will be seen a burr round the holes on each
of the cards,. particularly if only one card be
used. If this burr were raised only in oneside,
it would enable us to judge which way the elec-
tric fluid had passed; whether from the inside
of the jar to the outside, or from the outside to
the inside; but the burr being raised on both
sides, it does not furnish us with the expected
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information. The burr being often very irregu-
lar, supposed to be occasioned by the discharger
pressing unequally against them, the following
experiment will obviate that objection.

To shoot & Hole through a Card.
Exe. 62.

Place fig, 34 so that any part of a d may
touch the prime conductor; a card being proper-
ly fixed before the mouth of the eannon so that
it is intirely free from either the cannon or brass
plate e, then when the jar is charged, it will .
 discharge itself, and pass through the card to e,
and so to the outside of the jar. It will be easily
understood that im this case there can be no burr
but that which is caused by the action of the
electric fluid.

This may bhe done with a square glass plate
coated on both sides, as represented by fig. 35.

Exp. 63.

‘Take a piece of brass, and bend it to a right
angle; to which fix a piece of baked wood to
contain a card. Lay the plate upon the table—
place the cannon upon it—and annex it to the
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conductor; slide one end of the brass angle un-
der the plate till it touches the outside coating.
Turn the electrical machine—the plate will
charge till the cannon discharges its contents
through the card, as in the last experiment—Dby
moving the card in the wood, as many holes
may be struck through, asare thought proper.

To fire cold Spirit of Wine by.an electrical
Spark.

Exp. 64.

Place fig. 36 so that the hall, a, can receive
sparks from the prime conductor of an electrical
machine—pour into the cup, e, spirits of wine,
till the rising part of the bottom is just covered—
place the cup under the point of the piece, d—
turn the electrical machine, and the sparks that
are received by a, from the conductor, will fly
from the point through the spirits to the rising
part in the middle of the cup. If the spirits do

_not fire at first, slide the points nearer or farther
from the rising part of the cup, till you find the
distance at which it takes fire. In very cold wea~
thera primeconductorwillhardly contain electrici«
ty sufficient to set cold spirits on fire; in this cir«
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ocumstance, a coated jar must be annexed tq the
conductor, and when the jar is charged, connect
the ball of the jar to the ball a, by means of
an insulating director, and the jar will discharge
itself with a large brush of light, which will set
the spirits on fire. The outside of the jar must
not be connected with the brass dish, because
then the jar would discharge itself by exploding
from the points, which for the most part only
disperses the spirits, and does not set them on

How to set fire to warmed Spirits by the electrie
" Spark after it has passed through a Piece of
Ice, or a Snow-Ball.

- Exp. 65.

" Dispose the apparatus, fig. 37, as is seen in
plate IV, with the knob of the jar against the
prime conductor—charge the jar—lay the snow-
ball, or what you would wish the electricity to
pass through, upon the bearer E, and then dis-
charge the bottle, by directing the spark through
the snow ball, with an insulated discharger, by
setting one leg upon the snow-ball, and extend-
ing the other to the knob of the bottle—the
brass cup being previously filled with warmed
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spirits, it will be set on fire, by the spark which
had passed through the snow ball.
The most convenient method of warming the
spirits is, to set fire to them in the cup by a
candle, and let them burn for the space of half

a minute; the electric spark will then easily
light them.

How to fire Rosin by the electric Spartk.
Exp. 66.

. Take a piece of rough wood, two or three
inches square—pulverize some rosin very fine ;
and rub it upon the piece of wood—lay upon
the brass cup fig. 36—slide up the point till it
is about half an inch from the wood—place the
apparatus so that @ stand at about half an inch
from the prime conductor of an electrical ma-
chine—place also a Leyden jar at the prime con-
ductor in a proper manner for charging—annex
the outside with the brass cup—turn the ma-
- chine—and when the jar is charged high enough,

it will discharge itself to g, and fly from the point
to the surface of the wood to the cup, where
the rosin will be set on fire.
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How to fire Tinder by an electrical Spark.
- Exe. 67.

‘Put some fresh tinder into the cup used
in the last experiment; suppose about half
full, pressed hard down. Place the cup un-
der the point, and proceed in every respect as
if it'was intended to fire spirits.

Tinder may likewise be fired by holding it
between the fingers near an insulated conductor
of an electrical machine; but in this case, the-
conductor ought to contain at least forty super-
ficial square feet; then it will fire it sometimes
at a foot distance from the conductor, without
sparks or any other visible cause. :

How to fire Gunpowder by a wery large Con-
- ductor without any coated Glass. '

Exp. 68.

Roll up a piece of red East Indian paper, as
if it were intended for a very small cartridge—
tye one end with a string, but not very tightly;
fill it with gunpowder—and. stick it upon a
sharp iron point, which must be held in the
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hand—take care that the gunpowder be not at«
tractad out of the cartridge; hold it to the cpp-

_ductor,.so0 that. the side of. the cartridge . tquch ‘

the conductor: if it is not inflamed at first, glide
it backwards and forwards, and it will then do

so, without a sparln heing perceived.

How to qrgﬂame warm Spirit, without I:emg can-
rzected with the electrical Machme

Expr. 69.

-Place fig.-38 so that the ball, d, shall take
sparks from the prime conductor of an electrical
machine, and so that it stand in a right line
with the body of the prime conductor—stand
upon an insulating stool at some distance from
the point, which must be regilated according
to the acting power of the machine; that being
commonly about five or six inches—approach
-your:finger. very quickly to warmed 'spirit, and
it.will be set on fire—sparks may be drawn from
_any part of the person thus standing, the same
as in experiment 16, but weaker. Care must
- be taken that nothing stands between d c and

.the msulated person, otherwise the electnclty -

will be mtercepted in its passage.

L
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To illuminate an Egg, Apple, Onion, Lemon,
and Orange, as well ae some calcarious Sub-
stances and Sugar by Electricity.

Exp. 70.

_Take fig. 67—unscrew the balls, b c, from the
wires—lay an egg upon the top of h, then push
the two wires forward till one end touch one
end of the egg, and the other, the other end—
place the instrument at about half an inch dis-
tance from-the prime conductor of the electrical
machine—place in contact with the conductor
a coated jar—hang a chain from that wire of the .
instrument, which is farthest from the conduc-
tor, and annex it to the outside of the coated
jar; turn’ the machine, and when' the jar is
charged, it will discharge itself through the egg,
which will appear as one body of light, and be
so transparent, that the yolk may be plainly
seen. Proceed in like manner with an apple,
onion, lemon, or orange, which ought first to
be well rubbed with a dry woollen cloth, and
the points of the wires must be stuck into each'
of them. The proper depth will be found by
experience as it is not always alike, differing
' according to the size of the article made use

of. B
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How to illuminate the Bolognian Stene, either
artificial or natural.

Exp. 71.

Lay it upon h, fig. 67—and instead of directing
the shock to touch the surface of it, as for chalk
or sugar; adjust h so that the stone, or rather pow-
der may lie about one inch lower than the points
of the wires—make the discharge as before, and
it will receive the light and appear as if it was
burning fora considerabletime, very much resem-
bling common phosphorus. If this powder be
kept in a bottle, from its being first made in the
dark, it will give no light; but if it be exposed’
to the light of the sun, and then placed in the
dark, it will appear luminous for a considerable
time. Geometrical figures or names, by means of
this phosphorus, may be very beautifully illumi-
nated, by bending small glass tubes into the shape
or figure desired. Fill them with it, and illu-
minate them by the electrical shock, as above
described. '

Unless the electrical machine, made use of
for the above experiment, charge pretty quick-
ly, it. will be difficult to make the discharge
in the manner described : in such case, it will
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- proper to make the discharge by means of the
electrometer, E F, plate 2—a chain or wire
must procged from F to g, and k must touch
the outside of the jar; then the whole instrument-

" may be set at a distance from the conductor,

How to break Glass by thi electric Shock,
Exr. 74, |

The surptibing ¢ffect’ tHat electricity has up-
on’ glisé, wheir closé donfined; is very remtarkable,

Placé upén' by fig, 67, d pitce of glass abaiit
& inch squaré of more, according to the acting
power of the électrical achine; theh shide the
wires, p g, so that théir points touch theé edgés
of the gluss, pointing uhder it; place 4 ¢ylin
dricat piécd 6f Wood upright upon’ the ghass;
entf ot theé top of thit, ky dny ietal weltht,
sifppose’ oné o two pounds; decording’ to' the
thicknesi of fhe glass; if the gass i¥ Aot nibre.
than & quarfer of dn inch thick, ohé poand
weight witt B& sufficient-—place a coftiiony sized
Leyden jar to the conductor of the ¢lecttical
thackine—éommect k fo the outside of the jar
by means of a chain or wire, and g to the elec-
trometer, E F, its Ball at the tp, staitdimg
gbdut half an frich distatice from a; the jar when
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charged, will discharge itself to E, and from E
between the glass and the ivory in its way to
the outside of the jar—the glass will be bro-
ken in several pieces.accarding to the strength of
the charge. If it should not be broke, increase
the distanee, andrepeat the experiment.

"Fhie samte instrament is made usé of for break-
ing glass tobes, tearing wood in pieces, and
striking gold: leaf’ into glass, in the following
manner,

Bow to preak Glass Tubes,
Exe. 73.
Tuke a glass tube, intended for breaking, of

" iy thickness-fill it with water, and stop both

wetitls very closely with cork; then push the end
of emclr wive through the corks till they are
sbout thwee quarters of an inch distance from
each other in the inside of the tube—transmit
the shoek tlirongh it in the same manner as in
the last experiment, and the tube will be bro~
ken in several pieces.
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How to tear Wood in Picces.
Exp. 74.

Take pieces of hard wood of any sort, square
or round, as is thought proper, but they should
not be above a quarter of an inch thick, unless a
" very great force is to be made use of to break
them. If they are not above a quarter of
an inch thick, and about an inch long, a jar con~
taining two square feet of coated glass will an-
swer the purpose very well; then drill holes in
each end, leaving a small space in the middle not
drilled: the two wires, d and g must be taken
out or filed small at their ends, so as to fit the
holes in the wood; then push the ends of the
wires into’ the wood, till they stop against the
part which is not drilled—discharge a coated.
bottle through it as in the last expenment and
the wood will be split in pieces.

The tube of a tobacco pipe may also be broken
in the same manner.
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To strike Gold Leaf into Glass. '
. Exp. 75.

Take a piece of card paper the size of the
glass, and lay it upon h—spread a leaf of gold
upon it, and cover it with the glass which is
“intended to be gilt—lay a weight thereon, and

give the discharge through it, in the same man-

ner as in experiment 72, and the gold will be
melted into the pores of the glass, so that it
cannot be rubbed off.

The greater the quantity of coated glass made
use of, the more gold will be melted.

The Use of the Thunder House.
Exp. 76.

Fig. 39, called the thunder house, invented
chleﬂy to show the utility of conductors to hou-
ses, in a thunder storm. Being put tqgether,
as is represented in the plate, with a metal chain
hanging from the shank of A to the ground and
a coated jar being annexed to the prime conduc-
tor, place the thunder house so near to the con-
ductor, that the ball, A, may stand at about
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three quarters of an inch from the ball of the
prime conductor. If A.should be too low, stick
the brass wire, n, into the hole of the prime
conductor, and berd it till the ball at the end
of it may be of an equal height with A—~—connect
the outside coating of the jar with-a brass hook
under the door by means of a c¢hain. or . .wire;
when the jar is charged, the electricity wall fly
‘from the ball of - the bent wire to A, represent-
ing a flash of lightening—put the square piece
a b ¢ d, into its place, so-that the wire,-which
goes quite across it, may stand wpright ;. at.will
then connect the other two parts of the conduc-
tor—cause the lightening as-befere to:fall upon

A, nothing will happen to ‘the house, because
the conductor is continued from A to the bottom.
of the house—turn the square piece.so that that
wire, which does not go quite across, may stand
upright; then if a flash of lightening be made
to fall upon A, the square piece will be driven
out of its place to a considerable distance;- the
lightening, “falling upon A, runs down to-the
bottom of the wire, which is continued to
the square piece, and not- finding there any
further metal conductor, it is ebliged to
fly from the end of the wire to -that in
the middle of the square piece, and force it °
out of its place. It may represent a part of a
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damaged wall, a door, or window, driven out
of its place by lightening. We find upon the
tops of several houses in this country, weather
cocks; if the lightening should happen to fall
upon them, it must unavoidably be the ruin of
the house. The lightening falling upon the
weathercock, runs down to the bottom of the
spindle, and finding there no further metal con-

" ductor, flies from tlienc to the ground, rending
and tearing the wall to pieces in its way. If the
conductors to houses are not made of a proper
thickness, the same misfortune will befall them,
38 if they had none.

Exp. 77.

The two brass wires, ¢ d, being drawn out of
their places, and that part made fast with a fine
iron wire fastened to the hook in the inside, and
from thence to a hook corresponding with the
shank of the ball at the other end of the house,
and a flash of lightening being made to fall upon
the ball at the other end of the house, it will
run along the fine wire, which not being thick
enough, will melt it in its passage, and that
end of the house will fall to the ground.

For the amusement of those who are less
-speculative, I have invented several parts in the

M :
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nside, which is seen at fig. 39, and which ought
to be previously prepared in the following man-
ner. ' o

" Fig. 39.—The brass tube, ¢, must be nearly
filled with loose gunpowder as likewise the ivory
piece—the brass pin must be stuck into it
through the powder to within a quarter of an
inch of the bottom; and the chain, which is
fast to the pin, must be hooked upon h, free
from the flooring or the brass dish, in which
must be poured a little spirit of wine—the brass
pipe, k, must be filled with gunpowder made
a little wet, and being pushed through the hole
of the brass dish to the end of the hollow arm—
L 'must be filled with gunpowder hard stopped.
The house being shut down, as is seen in fig. 40,
the experiment may be made.

Ex1> 78.

It will be proper in this experiment to set the
house on the ground.—Make one end of a chain
fast to the electrometer, E F, plate I, and the
other end fast to the hook at the bottom of
the house, and from thence to the outside of
the jar, standing under the prime conductor;
and the lightening will fly out of ato E, and
run along the shank of A and h, and so
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to the ivory piece: the gunpowder will then be
set on fire, which will blow open the roof of the
house, and setting the spirit of wine on fire, that
part of the house will be in flames ; which after
it has burnt some time, will fire the gunpowder
in the pipe, k, and when that has burnt to the
bottom it will set that on fire in the arm L;
which will give a very loud report—the flooring
of the house will be blown up, and the whole
house will fall to pieces and appear in a ruinous
state, like untoa house destroyed by lightening.

N. B. If an iron wire be used, as in the
- last experiment, and some gunpowder laid under
it, there will be no occasion to use the ivory
" piece, and the experiment will answer equally
well.

The dreadful effects of Thunder and Lightening
upon Ships without Conductors, shewn by ex-
periment, with Directions to make Conductors
to secure Ships from such Misfortunes.

Exp. 79.

Fill the trough, represented in fig. 41, with
water, till the ship, ¢, swims in it, and so that
when it sails exactly under the ball L the top of
the mast may nearly touch it—place c at the
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end of the trough at ¢, and make it remain there
by hanging a chain to the end of the trough upon:
the stern of the ship~—fasten a small thread to
the head of the ship, and to pass it through a
loop between the jars; annex the ball, L, to the
- prime conductor of the electrical machine, by
means of the wire—turn the machine till
_ the jars are fully charged; then, by means
of the thread, draw the ship quickly under L,
and it will be struck as with thunder, flying out
of L to the mast, which will fall into the water
in pieces. When the mast is repaired and- set
up again, unscrew the round piece of brass from
the top .of the spindle, and hang the chain, qr,
upon it; then bind it to the back stays of the
mast, or let it hang loose in the water, which is
the same thing; then screw upon the top of the
spindle the star, A.

Exr. 80. |

Fasten the ship as before—charge the jar, and
draw the ship, as in the last experiment—it
will be struck by the ball, but no damage be done
to the mast; the fire will be seen to pass along the*
chain, without touching the mast.
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Exp. 81. /

. Place the ship at the end of the trough, as be-

" fore—charge the jars—then draw the ship slow-

“ly to imitate as much as possible, the motion of

a ship under sail, till it comes under the ball,

and the mast will receive no damage, nor will

any discharge be heard, because the point of the
star has drawn the fire out of the clouds.

How to kill Frogs by the electric Explosion.

Exr. 82.

Fig. 42.—A represents the end of a prime
conductor of an electrical machine—B is a coa-
ted jar to be charged—e is a chain, one end of

- which is annexed to the outside of the jar, and
the other hooked to the skin of the frog between
its legs—d is likewise a chain, one end of which
is hooked to the upper lip of the frog, and the
other end fastened to an insulated director; turn
the machine, and when the jar is charged, ap-
proach the knob of the jar by the director, to
which the frog is fastened, hanging in the posi-
tion seen in the figure, that is, free from all con-
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ductors, the bottle will be discharged, and the
frog will instantly die. "

It is very remarkable, that a frog cannot be
killed by an electric discharge, when sitting
upon a table; and yet may be easily killed, when
swimming in the water.

How to kill Frogs in Water, as also Fishes, &c.

Exr. 83.

The apparatus, used in the last experiment, is
proper for this, only, instead of a frog hanging
between the chains, e d, in the air, it is nowina
bason with water, fig. 43. When the jar is
charged, discharge it by approaching its knob
to an insulated director; the discharge will
pass through the water, and the frog will imme-
diately die; or if any small fishes, &c. be used,.
the same will happen.

Another phenomenon attending a frog, not
easily to be accounted for, is; that all attempts
to kill it, when upon a table by electricty, will
be fruitless; but when in water it is so easily
effected. There have always been two reasons
given why a frog could not be killed, while
standing on the table, or any conducting sub-
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stance. One is, the dampness of its body con-
ducts the shock, and prevents it from entering
its body : the other reason is, that the moisture
of the body wets the wood it was placed upon,
and the wood thereby becomes a better conduc-
“tor than the body of the frog; but both these
reasons are of no avail, on seeing it can be so
easily killed, when in water, which is a better
conductor than moist wood, or that moisture
‘which is peculiar to frogs.

-

The animated Pith-Balls.
‘ Exr. 84.

Fig. 44.—Make some small pith-balls, cut
nicely round out of the pith of elder—take a
tumbler or small receiver—charge its inside by
holding it in such a direction, that a wire pro-
ceeding from any convenient part of the prime
conductor, suppose from a, fig. 1, plate 11, can
touch nearly every part of its inside; then, if
the machine be put in motion, and the glass
moved, so that the wire touches nearly all
its inside surface, it will be charged—invert A
over the balls, and they will begin to dance, and
continue so for a considerable time.
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Rationale—The dancing is caused by the
tumbler being charged with electricity, and af-
terwards set over thé balls; they are attracted by
the electricity, which was in the inside surface
of the glass, and again repelled to the table, by
‘that means, the glass is discharging, the balls
taking away that quantity of electricity, which
was added to its inside, and the conducting par-
ticles in the surrounding air, gives to the outside
that quantiry which was repelled off by the
action of the electricity in the inside. '

Flow to charge Glass not coated.
- Exp. 85.

Take any kind of glass or bottle; which can
be easily held in the hand, so that.the end of
a wire proceeding from the conductor, can
~ touch its inside’ surface, by holding it in the.
hand, as in the last experiment, covering as
much as possible of the outside of the glass
‘towards the bottom—put the electrical machine
‘in motion, and move the glass so that the
end of the wire in the conductor nearly tou-
ches all parts of the inside, excepting about
two inches of the top——set it upon the glass table,
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being previously well rubbed or dried; then
pour some small hail shot into the inside of the
glass, till it is nearly full—take the glass in one
hand, and with the finger of the other touch
the hail shot ; a shock will be felt, which proves
that the coating of glass is of no further use
thdn to connect the pores of tlie glass, so that
the electricity can be more readily communica-
ted.

The insulated metallic Rod.
Exr. 86.

A B, fig. 45, represents the metallic rod
upon an insulating stand—e d, two cork balls
hanging from the end—excite a glass tube, and
hold it within three or four inches from the end
A, of a metallic rod, and the cork balls at the
other end of the Tod will diverge—remove the
tube, and the balls will collapse: no electricity

‘will remain in them, or in the rod—hold the
excited tube near to the rod again, and the balls
will diverge as before, for the same reason. Con-
tinue to hold the tube at the same distance with
one hand, and with the other touch that end of

the rod, from which the balls hang, and they will
* collapse’; because the hand, towching that end

N ;
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of the rod, takes away that electricity, which was
repelled into it by the action of the tube—take
the hand away, and they will diverge_again—
excite the tube, and bring it near to A, as before,
and the balls will collapse—remove the tube, and
they will diverge, contrary ‘to the first part of
the experiment. ,

- Rationale.~The cause of the balls diverging
at first, is, that the repulsive power of the elec-
tricity upon the glass tube, repels the natural
electricity from the end, A, of the rod-to the
end, B, and that end becomes positively elec-
trified, and the balls diverge with positive elec-
. tricity—the tube being removed, the electricity
which was. repelled into the end, B, by the
action of the tube, returns again to its former
state, and leaving the rod unelectrified, the balls
must of course collapse. . In this experiment,
care must be taken not to approach too near to
‘the rod, nor to touch it with any thing—as soon as-
the balls begin to diverge, stop at that distance,
because by bringing the excited tube too near
to therod, it will impart some of its electricity
to the rod, and the balls will remain diverged-
after the tube is taken away—the rod having.
received more than' is natural to it, will remain

positively electrified, A small coated bottle.

-
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weakly charged will do equally as well asa glass
tube for the above experiment.

The two metallic Rods.
Exp. 87.

Take fig. 46, two insulated metallic rods,
and place them at about an eighth of an inch
from each other, with the cork balls hanging
from them; then take the glass tube or coated
- phial used in the last experiment—hold it at
about two or three inches distance from the first
wire, and the balls from both rods will begin to
diverge—hold it there three or four seconds—
then remove it, and the balls of both rods will
remain diverged. That, which was nearest
the glass tube or coated phial, will diverge,
because it is negatively electrified, and the balls
c d, will be positively electrified; or, in- other
words, the first mentioned diverges because it
is deprived of its natural electricity, and the
last because it has received more than is natu-
ral to it. ' '

Rationale—When the excited tube is held V
near to one rod, the action of’ its electric fluid
repels the natural electric fluid out of that rod,
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and it enters the other, so that the last has too
much electric fluid, and the other too little.

Why the Balis at one Wire are negative, and the
other poaitive.

Exp 88.

Separate the two wires whlle their balls are
dlvergmg—set them at seme distance from each
~other; then excite the glass tube, and approach
gradually towards the balls at the. first wire, and
they will be attracted. The balls will strive, as
it were, to meet the tube, hecause they, having
lost their natural quantity of electric fluid, do
their endeavour to attract some of the super-
fluous quantity from the tube—approach the
" balls of the other tube in the same manner,
- and the balls will be repelled, or ‘strive to
recede from the tube, because, being excited, it
has too much electricity, and the balls too much
also, which they had received from the other
wire, so they must of consequence repel each
other hoth being in the same state. § 1v. Page 4.
In *he three last experiments there is no par-
ticular necessrty for a glass tube, a small coated
bottle weakly charged positively will do as well,
and theresult will be exactly the same. A stick
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“of sealing wax, or a small coated bottle weakly
" charged negatively will also have the same effect,
but will be exactly the reverse, as for example:
~ where the electric fluid was repelled out of one
into the other, will, by the action of the electric
fluid, either from the bottle or stick of wax, in
the last mentioned case, be attracted out of
one into the other; and when separated the
first will be found to be positive, and the
second negative: because by exciting sealing
wax in the usual manner, by rubbing it with
any convenient rubber, except metals, it will
be negative, that is, its electric fluid will be
drawn out of it by the rubber, consequently, if
it is brought near to any non-electrics, it will
endeavour to attract the natural electric fluid
out of it; but the sealing wax, being kept ata
proper distance, that is, not too near, upon
which the success of the above experiment
depends, does not attract the fluid out of it; it
is only attracted into the balls from the other
end of the wire, being there stopped by the air
being an electric and condensed ; the other end
of it must of course be left as strongly negatiye
as the balls are positive, and part of the fluid
being attracted out of the second wire, the
sealing wax or negative bottle, being set away
‘aut of the sphere of action, the balls at the first
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wire will diverge, because they are negative, or
because they have less electricity than their
natural quantity, which is exactly the reverse
of the case when the glass tube was used.

The exhausted Flask.
Exr. 89.

- Fig. 47 represents a glass about the shape of
a Florence flask, with a brass cap and ball fixed
to its neck, and nearly exhausted of air ;—hold
it by the brass ball, and rub the flask in the
common manner used to excite electrics ; it will
appear luminous within, and give flashes of light ;
—but, to make it appear more luminous, hold it
to the prime conductor of an electrical machine;
the whole cavity of the glass will appear full,
with a flashing light, and will remain so for a
considerable time after it has been removed from
the prime conductor.

After it has been laid away for some tlme,
and it had ceased to give light of itself, grasp it
in the hand, and strong flashes of light will im-
mediately appear in the inside of the g*lass, if
the weather be favourable. - _

If it is held in the hand by the ball, and the
opposite end touched by the prime conductor of
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an electrical machine when in motion, the elec-
tric fluid will be condensed on the outside of
that end, and its natural electric fluid in the in-
- side, belonging to that space only where it is
. condensed on the outside, will be repelled away
in streams through the whole space of the glass
to the hand ;—the glass then becomes partly
charged, being condensed or posiﬁve on the out-
side, and rarefied or negative in the inside :—
the reverse will happen, if the end (a) be held
in the hand, and .the brass ball to the prime
conductor—the electric ,fluid will be driven in
streams throgh the space of the glass, towards
the end, and there be condensed in the inside,
and rarefied or negative on the outside—in
whatever manner it is presented to the prime
conductor, it becomes always in some degree
charged. Suppose it then tp be charged in the
manuer first mentioned, negatlve in the msxde,
and positive on the outside—after it is taken
from the conductor, it continues to give flashes of
light, because one side having too much electric
fluid, or more than its natural quality, is con-
tinually giving way, and the other receiving;
the passage of the electric fluid to and from causes
that flashing light till it is nearly dlscharged

then it will cease to give flashes of itself;—but,
when taken, in the hand, or touched on the out-



gide by any conducting substance, the flashing
will again appear, because it then goes away
to the touching conductor, and, by that means,

gives the inside an opportunity to receive what
it had been deprived of.

T he,e.rhaustgd Glass Globe.
 Ex. 90.

Fig. 48 being set near to the prime conductor
of an electrical machine, so that ¢ can receive
sparks from it, turn the machine, and every
spark that passes from the prime conductor will
fill the whole glass globe, making a very beauti-
ful appearance in a dark room ; if the electrical
machine acts strongly, it will give light enough
to read by. This experimnnt shews the sur-
prising expanstve property of electricity ; as one
spark, not so large asa pin’s head, in the common
density of the atmosphere, can fill so large space.

Exp. 91;

H, instead of making sparks fly from the
prime conduetor to €, you cause them to fly to
- thewoaden pillar D, the appearance will be dif-
fevent, but the light will be much the-same.
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‘Exp. 93.

The globe will a.lways be charged, by bemgv
atrongly electrified, in either of the former ex-
periments ;—to dlscharge it after the first ex-
periment, make one end of a chain fast to the
top of the wooden pillar, and cause the other.
end of the chain very quickly to touch the bent .
wire ¢,—a large body of fire will be seen to fly
from under the brass plate, in a direct line to
the bottom, in its Ppassage to the outside. After
the last experiment, one end of a chain must be
made fast to the bent wire c, and the other end,
while the globe is charging, must be made to
touch the bent wire projecting out of the top of
the wooden pillar.

Exp. 93.
The exhausted Cylinder.

Let AB, fig. 49, represent a long glass cylin-
der standing upon the plate of an air pump—
make a metallic communication between the re-
gulating electrometer EF, fig. 1, plate 1, set the
ball F at about half an inch distance from a— -
begm to exhaust the cylinder, while an assistant

turns the machine—if the cylinder were made
o
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very -clean and dry, no sparks, or, at least, very
faint ones, will fly from a to F, till the cylinder
is about half exhausted; then sparks will pass
freely, and be seen at the points at the top of the
cylinder, and afterwards at the bottom alse, pass<
ing from the top to the bottom of the cylinder
in variegated flames of light—the exhausting and
passing of sparks still continuing, the cylinder
will be filled with a steady light, the exhausting
may be carried so far, that the light will begin
to get much fainter.—But this can only be ob-
tained by an air pump of an extrgordinary rare-
fying power, such as Cuthbertson’s improved air
pump. By varying the distance of ti.. ball of
the electrometer from the ball of the prime con-
ductor, much variation in the light may be ob-
tained. '

Exr. 94.

Take the pieces first used away, and in their
place fix two balls, exhaust the cylinder as be-
fore, and slide the wire E so low, that the ball at
the end of it may stand about seven inches dis-
tant from the other—electrify, as in the last ex-
periment, and the cylinder will be filled with
light in the form of a tree; the root between the
$wo balls, and the branches spreading from th&

A}
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side of the wire to the side of the cylinder, it
will sometimes appear in the form of a screw,
winding about the wire E in continual motien.

_ The evhausted quu Tube.

Exp. g5.

Fig. 50, plate V. Take one end in the hand,
and lay the other end upon the prime conductor
of an electrical machine when in motion, and
the tube will be filled with light; which will
continue for a considerable time after it has been
taken away,and begin to flash by intervals, which
will continue for an hour or longer, depending
upon the state of the atmosphere. ~ ~

Visible electric Atmosphere.

Exp. 96.

Fig. 51 represents a glass with two necks,
" both mounted with brass ; from the inside of
each projects a brass wire, with a ball of two
inches diameter finely polished, and of an exactly
true figure, standing at about four inches dis-
tance from each other. This glass is nearly ex-
hausted by an air pump. ‘Annex the ball at the

16372
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top, by means of a wire or chain, to the electro-

meter E, fig. 1, pl. 1, turn the machine, actmg
very. weak]y, and the ball of the electrometer
nearly to touch the ball a, otherwise the elec-
tircity will pass in a stream from one ball to the -
other, and the expériment will not have the de-
sired éffect ; a little practice, however, will soon

render the operation easy and familiar;—a lucid

atmosphere will appear at that end of the glass
which is connected with the electrometer, at the
same time that the ball at the other end, has not
the least appearance of light; this atmosphere
does not exist all round the ball; but reaches
from' about the middle of it to a small distance
beyond that side which is towards the opposite
ball. If the same end be held to a negative con-
ductor, and electrified negatively, the lucid at-
mospere will appear about the other ball, at the:
same time that the negative electrified ball does
not shew the least appearance of light; which
makes it appear that the electric fluid consists of
one uniform homogeneous fluid, and not two, as
some have supposed ; for, if it were two distinct
fluids, attracting each other, then there would,

in this experiment, appear two atmospheres,
" that is, one about the ball at the end A, and a
second- about the other ball ; which, we see, is
pot the case, If the appearance of the lucid
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atmosphere be always about that ball which is
overcharged with electricity, when A is electri-
fied positively, the superfluous fluid is visible on
that part which is nearest to the other ball, be-
cause being in a contrary state of electricity, it
endeavours to attract it; but when electrified
negatively, it will attract the electric fluid from
B; which fluid, on that account, is visible on its
surface, just in the act of leaping to the other
ball, '

- To prove that the electric Fluid does not expel
the Air out of a coated Jar while charging.

Fig. 52 represents a jar coated in the common
manner, mounted at the top perfectly air-tight,
excepting @, which is put through the mounting,
and has g small drop of red liquid put into it at
the time of the experiment; c is a brass wire,
with a brass ball at one end, the other being in
contact with the inside coating of the jar.

Exp. 97

Set ¢ in contact with the prime conductor of
an electrical machine, and begin to charge the
_ Jar. It is plain, from the construction of the
jar, that if any air be expelled by the electric
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fluid, it must pass through the small glass pipe a,
and thereby displace the drop of liquor whichis
in the pipe :—there will not be the least motion
perceived in the liquor ; which shews that the
electric fluid, transmitted in the bettle, does not
exclude any of the air contained in its inside;—
when it is discharged, if the wire be not in close
contact with the inside coating, of the jar, it will
be a little displaced, owing to the spark which
passes from its inside coating to the wire, so that
this ought to be particularly guarded against.

* The Course of the electric Fluid, in a Discharge,
rendered conspicuous by a pith Ball,

Exp. 98.
Lay -ﬁpon h, ﬁg.67, a piece of baked wood, /Ti?é#ié}\

with a long curve in the middle; nearly of the
same radious as the pith ball; then slide the two
wires till they are within about one-half or three-
fourths of an inch from the pith ball; annex one
of the wires, suppose g, by means of a metal chain,
to the outside of a charged bottle, and, with an
jnsulated discharger, direct the discharge to pass
between the balls of the wires, and over the sur-
face of the baked wood—the pith ball, lying i
the middle, is always driven in the direction of
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the electric fluid, that is, towards the negative
_side of the bottle. It must be observed that, in
this experiment, the charge of the bottle must
~ be only just sufficient to pass through the inter-
val in the circuit, the baked wood must be very
dry and clean, and, in short, the disposition of
the apparatus, and the performance of this ex-
periment, requires a degree of nicety that can
only be obtained by practice, which when the
operator has once got to succeed, and afterwards
follows exactly the same method of operation,
he may be sure that the event of the experiment
will constantly be as above described.

~ The Direction of the electric Fluid in a Dis-
charge, shewn by causing it to pass over the
Surface of a Card.

- Exp. 99s

The apparatus used in the last experiment is
most proper for this. Lay a card upon h, and
unscrew the balls off from the wires, then slide
one of the wires under the card, and the end of
the other wire above the card; at about an inch
distance, annex g to the outside of a charged
bottle, by means of a metal chain; discharge
the bottle, as in the last experiment, with this
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difference, that it is necessary to be pretty”
strongly charged; and it will be observed, that
the electric fluid will run over that surface of
the card on which the end of the wire lies which
1s connected with the positive side of the bottle,
and it will pierce a hole through the card, just
over the extremity of the wire which is- con-
nected with the negative side of the bottle.
This makes it appear, that the electric fluid must
have passed from the positive side of the bottle
to the negative, by its piercing a hole just above
the end of the wire: if it had passed the con-
trary way, the hole must have been made under .
the end of the wire to have got to the positive
side.

The Direction of the electric Fluid ascertained,
or the two Kinds distinguished, by the Produc-
tion of Heat.

Exp. 100.

* Place upon h a common sized candle, burning,
with its flame nearly upon a level with two wires,
and their balls at about four inches distant from -
each other, with the candle in the middle; con-
nect one of the wires with the prime conductor
of an electrical machine, and connect the other



105

with some good continued conductor, or with
the negative conductor of the machine, or, if it
it has no negative conduetor, a wire connected
'with it may be heldin the hand, which will an-
swer equally well;—turn the machine; the flame -
will waver very much, and seem rather to incline
more to the negative ball, than to the positive
one; but it is very equivocal ;—continue turn-
ing, if the machine be a plate of two feet dia-
meter, about fifty revolutions; then the negative
- ball, or that one which e connected with the
hand will begin to grow warm, and the positive
one remain cold. If the revolutions be carried on
to two haudred, the negative will be too hot to
be touched, and the positive remain as cold as
at the beginning.

If the two balls at the end of the wires next
to the aandle be made hollow, so that a ball of a
thermometer can be placed in each, the experi-
ment will. be mere evident, and the apparatus
more complete for further researches; the sub-
Jject being certainly worthy of investigation.

To swel Clay by an electrical Eaploszon.
' Exe. 101.

‘Rt a pieee of soft pipe-clay in a smslt cyfin.
 drical form, as ¢ d, fig. 63 ; put two wires into
P
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It, so that the ends within the clay may be
about one-fifth of an inch from each other;
then lay it upon h, fig. 67 ; adjust the wires f, g,
so that they touch the knobs a, b, and then dis-
charge a bottle through it as directed in Exp. 82—
it will be inflated by the spark which passes be-
tween the two wires; and, after the explosion,
it wiltappear as represented in fig. 54.

The clay for this experiment must be very
moist and pliable, otherwise it will break by the
explosion, and its fragments be scattered in every
direction. o

To break a Wine Glass by an Electrchl E.z.- ‘
plosion. - ‘

Exp. 102. = "' ¢ o
Fig. 55 represents a common glass, nearly .
full of water; C, D, are two wires. with knobs
at their ends, hanging in the water half an inch
asunder.

Annex C, by means of a metal chain, to the
outside of a coated bottle; charge it, and, by
means of the insulated discharger, direct the

 discharge to D—the discharge will have passed
‘through the water from one knob to the other, -
and the glass will be broken with very groat vie-
lence,
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To prove that the electric Spark displaces and
rarefies the Air through which it passes.

Exr. '103.

Make a brass chain fast to the brass foot b,
fig. 56, and annex it to the outside coating of
a charged bottle; with the insulated discharger, -
direct the charge to the brass ball a—and, on
‘the explosion it will be seen, that the water
in the small tube rose to a very great height,
and immediately fell again, but not quite so low
as before the explosion,

How to charge a Plate éf Air.

Let two circular boards, about four feet in
diameter, be planed very smooth, and coated
with tin foil, carefully, so as to be free from
points ; insulate one, by a glass foot, and the
other by means of a silk string; which goes over
a pulley fixed to the cieling of a room, for the
convenience of raising and lowering it as is found
_necessary.

Exp. 104.

Let the boards hang at about an inch distance
from each other ; then the plate of air, which is
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between the two boards, will act as a plate of
glass, and the boards as the two coatings upon
it -‘——if the uppermost be annexed to the prime
conductor of an electrical machine, it will be
found that no charge can be communicated to
the air, because the undermost plate is insu-
lated ;—hang a metal chain from it to the
ground, the other being still annexed to the
prime conductor, put the electrical machine in
action, and a voluntary explosion will happen
between the two plates, which is a proof that
the air between them was charged. By not turn-
ing long enough to make them explode of them-
selves, they may be discharged in the com-
mon way (that is) by first touching the under-
most board with one end of the discharger,
and extending the other end to the uppermost
board—a discharge, as from a plate of glass, will
happen s but, when they are discharged in this
manner, it is necessary to continue turning the
électrical machine, because the air, not being
free from conducting particles, discharges itself
imperceptibly, as soon as the action of the elec-
trical machine is stopped ; neither will the dis-
charge be found so strong as an equal quantity
of coated glass, for the reason already men-
tioned. Notwithstanding that a plate of air can-
; -not receive a very high charge, yet we have some
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advantages from this experiment; that is, we
can see what happens between the two coatings
in charging or discharging; and, likewise, we |
can introduce several things into the substance,
if it may be so called, of the coated electrics,
which will produce several remarkable appear-
ances. By this experiment, the state of the
atmosphere, when covered by clouds, may be
represented exceeding well, and several effects
of natural electricity may be imitated.

The distance between the two boards must
be regulated according to the acting power of
the electrical machine: the stronger the ma-
chine acts, the farther the boards may be se-.
parated. '

To discharge a coated Jar without causing an
Explosion.

Exp. 105.

When a large jar is charged, so as to give
a strong shock, put your hand in contact with
the outside coating, and with the other hand
hold a sharp-pointed needle, directing the
point towards the knob of the jar; proceed
gradually towards it, till the point of the
needle touches the knob of the jar ;—by this
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operation, the jar will be entirely dicharged
without giving any shock ; the point of the
needle has, therefore, silently and gradually con-
.ducted all the superabundant electric fluid from
the inside surface of the electrified jar, w hich
has pdssed through your body to its outside.

Aun electric Discharge prefers a short Passage -

through the Air, to a long one througk good
Conductors. -

Exp. 106.

Bend a wire, about five feet long, in the
form represented by fig. 57, that the parts a, b,
may stand about a quarter of an inch from each
other ; then connect the end d to the outside of
- a battery, or coated surface, sufficient to melt
wire, when it is charged ; set one leg of the in-
sulated discharger upon c; and make the other
end to touch one of the knobs of the battery—
it will be discharged ;—at the time of the ex-
plosion, a spark will be seen between a and b,
which shews that the electric fluid prefers a
short passage through the air, to a long one
through the wire :—this spark, at first, was
" supposed to contain the whole -discharge ; but
the contrary is proved by the following ex-
periment.

~
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Exp. 107.

Lay a small wire from a to b, of such a thick~
mess as the battery is capable of melting; when
charged to the same height as before, discharge
it—and the small wire will not be melted; cut
the large wire in two at e, so as to discontinue
the circuit, make the discharge as before—and
the small wire will be melted, by the same ex-
plosion which before scarcely made it red-hot.
In this manner, says Dr. Priestly, who is the
inventor of this experiment, the conducting
power of different metals may be tried, using
metallic circuits of the same length and thick-

ness, and observing the passage through the air
_in each.

To malke eoloured Rings upon Metals.
Exp. 108.

Set up edgeways upon the table h, fig. 67, a
piece of polished metal, supported by the ball
of the wire f; unscrew the ball of the other wire,
under which is a fine point ; slide it towards the
piece of metal ; then, by means of an insulated
discharger, send several explosions of the bat-
tery through the piece of metal, or from the
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metal to the point—they will gradually mark
the surface of the piece of metal, opposite the
point, with circular prismatic colours, which are
evidently occasioned by the lamina of the metal
raised by the explosion. These colours appear
sooner, and the rings are closer to each other,
when the point is near to the surfdee of the me-
tal ; the number of rings is more or less, ac-
cording as the point is more sharp or blunt : it
makes no difference what sort ef metal is used ;
a watch case answers very well.

G‘lass becomes a Conductor when made very hot.

Fig. 58. ab is a small glass tube, about a

' foot long, close at one end ; c is a brass wire,

pushed through a cork into the inside of the
tube ; d is another wire, bound upon its out-
side. e

Exp. 109.

Make the wire @ fast to the outside of a

~ coated bottle, and, by means of the insulated

discharger, try to send a shock through the tube
from the end of the wire ¢ to &, which will be
impossible, without breaking the tube; takea
candle, and, with a blow:pipe, make the tube
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red-hot at the end; then try to direct the dis-
charge as before, and it will be easily transmit-
ted from one wire to the other through the sub-
stance of the glass.

Resinous Substances, and Oils, become Conductors
when made hot.

Fig. 59 is a glass tube bent to the form of a
semicircle, nearly filled with resinous substances .
oroil; a b are two wires inserted in the inside
of the tube.

Exr. 110.

Suppose the glass to be fliled with pitch, by
being poured into it when it is in a perfectly
fluid state—try to direct the explosion of a
coated bottle through it in the manner described
in the last experiment, and you will find the
bottle to discharge very well through it, from
one wire to the other—let it stand till it is cold
and you will not be able to send a discharge -
through it. Oils, or any other fluid electric, will
answer in the same manner. (" ;

- Q
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Hot Air is a Conductor.
Exp. 111.

Electrify the balls of fig. 45, so that they di-
verge ; then hold a red-hot iron under them,
and they will close—take notice of the distance
the iron was from the balls when they lost their
electricity ; make the iron cold, and bring it to
the same distance from the balls as before, and
you will find that they will not in the least be
disturbed.

From the above experiments we may learn,
that a great many substances which are ranked
among conductors, will become electrics when
brought into a different temperature, and that
all electrics become conductors when heated to
a certain degree. '

The Force of an electrical Explosion is greatly
diminished, by causing it to make long Cir-
cuits.

A, fig. 60, is a Leyden jar; B C, a brass wire,
about three feetglva}'xg, wound up in the form of
a spiral spring, made fast upon an insulated -
stand. :
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Exp. 112.

Suppose A to be standing at the conductor of
an electrical machine—take iron wire, of such
a size and length as is known that the jar can
make red-hot when charged to a certain degree,
governed by the regulating electrometer E F,
fig. 1, pl. 2; hook one end of the small wire
to a, and fasten the other end to a thicker"
wire, which proceeds from the electrometer ;
let also a wire proceed from the hook to the
outside of the jar, by hooking it to a; set
the electrometer E F at a proper distance from
" a, pl. 2, fig. 1. Charge the jar till it discharges
itself from a to E; from thence through the:
small wire—which, if E stood at a proper dis- -
tance, will be either red-hot or melted ; the
experiment will be more decisive if it is only
red-hot. Hook one end to a small wire, of
exactly the same length and thickness as the
other was, to d—hook the other end to s,
which is connected with the outside of the jar;
charge the jar as before, (E remaining at the
same distanoce from a) till it discharges itself—it
will pass from a to E.through the small wire,
to d, and from thence along the spiral to a,
and from thence to the outside of the jar—the
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small wire will neither be red-hot nor melted ;—
if it was 6nly made red-hot in the last discharge, .
it will, in this, not be changed ;—but if melted
before, then it will perhaps be blued. in this

-Exp. 113.

Take the small wire away, and make two
other pieces of the same size and length, the one
fast from g to a, and the other from d to E,
. charge the bottle till it discharges as before—
and the wire between d E will be blue as before—
but that between g and a, not in the least al-
tered ;—To melt the wires, as in the first ex-
periment, they must be of a smaller size, and
that between g a, smaller than between d E..

From these experiments we learn, that the |
force of the electrical discharge is greatly di-
minished by making it pass through long cir-
cuits; and that the force is diminished at the
beginning as well as at the end of the circuit,
though not to the same degree ; and, from this,
it also follows, that when we have scarcely suf-
ficient quantity of electric fluid to perform the
required experiments, the circuif must be short-
ened as much as possible,
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How to give an electric Shock without coated
Electrics.

Exp. 114.

This may be done by increasing the size of
the prime conductor, or connecting it to ‘ano-
ther conductor of larger dimensions; but at the
same time, a proper passage, for the electric fluid
to g-t to a proper conducting part of the earth,
must be attended to ;—if the size of the con-
ductor be only increased, the spark will also be
increased, but not give the sensation of a shock,
because a wooden floor, not being a good con-
ductor, can only let a certain quantity of electric
fluid pass away through it at once; so that, by
increasing the size of the conductor, and not
making a proportionate passage for it to get at a
good conducting ground, the point in view can
‘not be obtained ; to do this, a wire must be con-
trived so, that one end of it is carried out of the
window of a room, and connected with some good
conducting part of the ground, while the other
end remains in the room, so that it can con-
veniently be taken in one hand, while sparks
are drawn by the other ; and each spark will be
a perfect shock. By increasing the size of the
conductor, and providing' a proper passage for
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the electricity to pass away, wire may be melted,
and all the effects of a battery may be performed
without any coated glass.

On the lateral Explosion.

~

When a Leyden jar is placed so that its knob
touches the conductor of an electrical machine ;
and a chain is stretched out upon the table, with
one end nearly touching the outside coatir:g of
the jar ; let it be charged so high as voluntarily
to discharge itself;—then, at the same time that
the discharge happens, a spark will be seen be-
tween the end of the chain and the outside coat-
ing of the jar; which spark is called the lateral
explosion : upon which Dr. Priestly, Mr. Ca-
vallo, and others, have taken some pains to ex-
plain, but without success. I invented the fol-
lowing apparatus.

To shew the lateral Explosion.

Exr. 115.

Place fig. 61 so that the knob a, touch the
prime conductor of an electrical machine, the
knob b, at about a quarter of an inch distance
from c, and the knob d, at about two inches from
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a; hang to e, a long metal chain, one end
touching the ground ;—turn the machine, and
when the jar is charged, it will discharge itself,
and fly from a to d, and, at the same instant, a
spark will be seen between c and b, which is the
lateral explosion. ' :

To make the lateral Explosion wisible, when &
large Ball, C D, is set upon the Jar, instead
of the little Ball or Knob a.

Exr. 116.

~ Screw the little ball a, from off the jar, and
in its place set the large ball C D, so that the
wire of the jar may pass, through the large hole,
into the ball, and let the ball rest upon the neck
of the jar; slide the wire, with the knob d,
backwards, so far that the jar can discharge it-
self to it ; when it is charged as high as possible,
which is best found by experiment, and when
the jar discharges itself, a spark will be seen
between ¢ and b, as before.
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How to evamine the Direction of the lateral
Ezplosion, or Spark, that was between ¢ and
b, in the last Experiment.

Exr..ll7.

Take the chain away from e, and hang it
‘upon g: set the small bottle h, upon i, and so
that its knob is about an eighth of an inch from
c and b;—charge the jar till it discharges itself,
and the spark will now be seen between the
knob of the bottle and ¢, which must have ei-
ther gone from c, to the knob of the bottle,
~ or from the knob of the bottle to ¢; examine
" whether the bottle is charged positively or ne-
gatively within ;—if it is found to be positive,
then the'spark must have passed from c, to the
knob of the bottle—and if negative, it must
have gone from the bottle to ¢;—the bottle will
be found to be positive, so that the spark must
have passed from ¢, to the bottle.

How the Bottle becomes positively charged in
the last Experiment.

Exp. 118.

~ Charge the jar as before; only, instead of
~ charging it at the positive conductor, charge it
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~ at the negative conductor o, so high that it vo-
 luntarily discharges itself : having previously dis-

charged the small bottle h, and set it pon i, as
in the last experiment ;—after which, the small
bottle will be found to be charged negatively in
the inside. 'This will be constantly found to be
the same as the jar was before the discharge ;—
if the large jar was charged positively in the in-
side after the discharge, the small bottle will be
found to be the same, and wice versa.

From the two last experiments we learn, first,
that the lateral explosion is a certain quantity of
electric fluid, which, at the time of the discharge
of a positively charged jar, departs from its out-
gside; and, secondly, that it is a certain quantity
of electric fluid, which, at the time of the dis-
charge of the negatlvely charged jar, comes to its
outside. ’

The Cause of the lateral Explosion.
Exr. 119.

Take the little bottle h, away, and set the
knob b, at about half an inch from c, slide d
backwards, so that it may stand about half an
inch farther from the knob of the bottle than it
did in the last experiment, charge the jar posi-

R |
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tively as high as possible, without causing a vo-
luntary discharge, and take notice of the number
of revolutions necessary—move the apparatus
from the conductor—take an insulating dis-
charger, hold it so that one of its balls may be
between the knob of the jar and d.: it will then
" cause a discharge, but no lateral explosion will
be scen, because the distance is too long. Repeat
the experiment several times; after each dis-
charge, slide b, a little forwards towards ¢, till
you obtain the exact distance at which the ex-
plosion happens; when found, take the large
ball in the last experiment, charge the jar as
before, and when charged by the same number
of revolutions, proceed as before with the dis-
charger: the jar will be discharged, but no la-
teral explosion seen. Repeat the experiment,
and slide b towards c, after each discharge—
and it will be found, that b and ¢, must be
much nearer to each other to make the lateral
explosion visible when the small knob is used,
than is necessary when the large ball is used.
It is evident, from the above experiments,
. that the lateral explosion is caused, first, from
the height of the charge, and, secondly, by the
magnitude of the conducting substances con-
nected with the charged side of the jar.
"The lateral explosion, when a jar is charged po-
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sitively in the inside, is that quantity of electric
fluid which is contained in any conducting body
annexed to the inside coating of the charged jar,
repelled into it by the action of the machine
being more than that which was repelled from
the outside.

The lateral explosion when a jar is charged
negatively in the inside, is that quantity of elec-
tric fluid which is drawn out of the conducting
body annexed to the inside coating of the charged
jar by the action of the machine, and being less
in quantity than that which is come up to the
outside.

The amazing welocity with which condensed
quantities of electricity, or sparks, pass from one
conducting suhstance to another, affords many
curious experiments.

The spiral Tube.
Exp. 120.

Fig. 62. Hold one end in the hand, and
apply the other to the prime conductor of an
electrical machine—and sparks will pass from
the conductor to the hand in the form of a spi-
ral, and form very beautiful and brilliant appear-
ances, witha powerful machine ;—many fanciful
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devices may be made upon glass planes, by-
fixing small pieces of tin foil at small distances
from each other.

The curved Line.
Exr. 121.

. Fig. 63 being fixed upon a stand, and a brass
ball at each end—when one is set near the con-
ductor, so as to receive sparks, they will fly from
one end to the other ; the ball at the other end
must be touched by the hand, or annexed to the
ground ;—if one side of the glass be painted
with different colours, the sparks will appear
* of different colours when seen on one side.

Tlluminated Vord.,
Exp. 122,

Fig. 64 is two glass planes ; upon one of
which is pasted tin foil in parallel lines, and cut
through, ‘or separated, at different places, to
cause sparks;—and the separations being from
one parallel to another, in the form of letters,
any word may be made and illuminated, which
has a very striking effect ;—the other glass plane
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is anly to prevent the tin foil from being da-

.maged.

To prepaie a resinous Plate for electrical
Figures.

Prepare a board, nineteen inches,square, and
three quarters of an inch thick, with edges three
quarters of an inch high ahove the surface of the
board ; the board to be a single piece of good
solid mahogany, to prevent warping by heat.
Take six pounds of rosin, nine ounces and a half
of bee’s wax, and two ounces and a quarter of
lamp black ; the rosin to be free from impuri-
ties, and the lamp black to be passed through a
fine hair sieve; melt these ingredients together
in any convenient vessel with a gentle heat, un-

til the mixture be very thin, stirring it about

constantly with a wooden spatula, and removing
any impurities that may be floating on the sur-
face. Warm the board, and place it level ; then
pour the composition quickly on its middle, and’
it will spread equally over it with an even glossy
surface ; when it is cold, warm the surface seve-
ral times at the fire, to take out the blisters and
pits; this resinous plate will be about half an
inch thick. Procure an instrument, like unto
a square open-bottomed candlestick, of three
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inches a side, and furnish it with a glass handle;
and another instrument, like a metallic waiter,
of twelve inches diameter, with scolloped edges
and glass handle. Both may be made of tin,
shaped something like fig. 65 ; the circular rim
a, must come in contact with the resinous
plate, as well as the scolloped edge b, as is
seen in the section; the upper part of the
scolloped edge is soldered to the middle of
the circular rim, quite round its outside, and
then declines from it, until it is on a level with
the lowest part of the circular rim, as at b, in the
section. ’

Exr. 123.

Put both positive and negative conductors of
the plate machine in their proper places, as in
plate 11 ; hang a chain from the positive con-
ductor to the floor; place the resinous plate on
a table, and near the negative conductor ; setthe
square-bottomed ' candlestick on the middle of
the resinous plate, and connect it with the ne-
gative eonductors by means of thick wire; near
the resinous plate set a jar, containing about a
square foot of coating, and make a metallic com-
- munication between its inside and the negative
conductor ; pass a pretty full charge through
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the candlestick, by applying a discharging rod
from it to the outside of the jar; remove the
wire from the candlestick with a glass stick, be-
yond the area of the plate, and take away the
candlestick by its glass handle ; likewise remnove
the chain from the positive conductor ; make a
metallic connexion betwixt the positive con-
ductor and waiter placed in the middle of the
resinous plate, and likewise betwixt the said
conductor and inside of the jar, pass a full
charge of the jar through the waiter, by extend-
ing adischarging rod from it to the external
coating of the jar; remove the wire and waiter
from the plate, by means of glass ; set the resi-
nous plate upright; then blow upon it, from a
- pair.of bellows, at the distance of three or four
feet; a large tea spoonful of a powder, composed
of equal measures of red lead and flour of sul-
phur, intimately mixed; the powder is to be
poured down the pipe of the bellows.

This experinent, with the flour of sulphur
and red lead, is a very striking one, and is much
admired. To ohserve two powders, previously
mixed in the most intimate manner, separated
in the air by an invisible power, and projected
upon a plain surface in a disunited state, so as to
produce two figurcs of different but most beauti-
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ful colours—the red lead falls on the negative
figure, and the sulphur on the positive..

The same Experiment can be done, without the
Aid of a negative Conductor, in the following
manner. :

Exp. 124.

Take-a glass jar, fig. 66, containing about
half a square foot of coated surface, whose cen-
tral wire is fixed firmly to its inside. And, to
prevent the unpleasant circumstance of the jar's
discharging when it is held in the hand, a qua-
drant “electrometer may be placed upon the
prigge conductor. Set the resindus plate upon
a table, and at any distance from the machine ;
on the centre of the plate put down a square-
bottomed glass handle ; near the resinous plate
lay a piece of thick glass, about six or eight
inches square, or an insulating stool ; upon
which place the jar, and connect the central
wire with the square bottom standing upon the
board, as is represented in the figure; take up
the jar by its knob and apply its outside coat-
ing to the prime conductor, during the turning
of the machine ; as soon as the jar is charged,
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set it upon the middle of the square piece of
glass, or stool, and the ball of the wire in con-
tact with the metallic bottom, the jar being still
held by its knob during this process; discharge
the jar immediately, by making a communica-
© tion by means of a discharging-rod, as in the
figure. Remove the jar by its coating, and the
metal bottom by its insulating handle ; place
the instrument, used for the above experiment,
on the middle of the resinous plate ; set the jar
upon the table, and, near the resinous plate,
charge the inside of the jar positively, and set it
upon the table, with the ball of-the wire in con-
 tact with the waiter; extend the discharger from
the waiter to the outside coating of the jar; re-
move the jar by its coating, and the waiter by
its glass handle; place the resinous plate in‘sg .
vertical position, and proceed as above,

T decompose IWater by the electrical Machine.

The apparatus necessary for this experiment
is represented fig. 67, pl. V; a, is a common wine
glass with two holes drilled opposite each other,
in which are cemented two capillary glass tubes,
having gold or platina wire passing through
them ; the wires at their outward ends are bent
in the form of a hook or eye, to form the neces-

' S
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pery annexions;-the inside ‘ends are hermete-
cally sealed, so as to cover the end of the wire,
(which was previously filed to as fine a poirit as
possible) but net so thick, but that a weak spark,
from the prime conductor of an electrical ma-
chine, can pierce it ; the inside ends of the tubes
are bent upwards, so that a small receiver can be
set upon each, to receive the respective’ gases
formed by the decomposition.

. "The decomposition of water by electricity,
was first done in Amsterdam, by Mr. Van
- Troostwyk and myself, in 1789 (see Nicholson’s
4to Journal, 1 vol. page 241) which was done
only by electrical discharges. Dr. Waullaston
has improved upon this; and invented an ap-
paratus, whereby it can be decomposed merely
by a current of electricity The apparatus which
I have described is only an improvement upon
his, to make the experiment more easy both in
its use and construction,

Exp. 125.

Fill the glass a, with pure water, as also the
two receivers ; invert the receivers, and set them
upon the upstanding ends of the tubes; place
it 80, that a wire, proceeding from the electro-
meter EF, fig. 1, can be hooked to-one of thé
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wires proceeding from one of the outward ends
of the capillary tubes (the wire with the direc-
tor 5 must be removed) ; to the outward end of
the other capillary tube must be also hooked to
a wire, which must be annexed to the negative
conductor of the machine ; but if the machine
has no negative conductor, the experiment will
succeed equally well if it be held in the hand,
or connected with any good continued conduc-’
tor; when the machine is put in motion, the
electricity will pass from the knob of the con-
ductor to E, which must set at about one-
eighth distant from thence, along the wire, to -
the end of the capillary tube, under one receiver,
—where small bubbles of air will be formed, and
ascend, through the water, to the top of the re-
ceiver ; from thence, it enters the point of the
other capillary tube, and forms other bubbles
of air, which will ascend to the top of the other
. receiver ;—the first will be oxygen gas, and the
second, hydrogen ; it passes then through the
wire to the hand, or the continued conductor to
the ground, or, if it was connected with the ne-
gative conductor, it passes from it to the rub-
bers.
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Description of the improved electrical Condenser

Fig. 68 represents a vertical section of the
large condenser standing edgeways to the eye;
ab are two flat round brass plates, of about six
inches diameter; c is a glass cylinder, fixed at
one end into a wooden foot d; e is a brass ball,
and mounting at the other end, to which the
plate b is screwed fast; f is a brass wire, with a
Joint atits lower end, and at the other end a ball
to which the plate a, is screwed, standing parallel
to b; by means of the joint, the plate }nay
be moved back in the situation of the dotted
outline g. The joint has a shoulder, which
stops the plate a, and keeps it at its proper
distance from b.

Description of the condensing Electrometer.

Fig2 69 is the common gold-leaf electrometer,
with an addition of two vertical brass plates, of
. about an inch and a half diameter: one is
screwed fast to the brass mounting at the top of
the electrometer ; and the other, to a wire which
has a joint fixed to the foot of the electrometer,
by which it is moveable, and is set parallel, and
at a proper distance from the other plate, the
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Joint being furnished with a stop for that pur-
pose, or may be moved backwards in the direc-
tion of g, ﬁg. 68; 1 is a brass cup, with a
shank at the bottom which fits into a hole in
the top of e, serving to examine the state of
electricity excited by dropping of metals; m is
a wire, filed to a point at one end, and the other
a joint, with a shank which fits into the hole at e,
to examine the electricity of the atmosphere, or
into the top of the gold-leaf electrometer, fig. 69.
These two instruments, fig. 68 and 69, are used
separately or combined, as the nature of the ex-
periment may require. When the experiment
requires the aid of both condensers, they are
combined, as is represented fig. 70 ; the two
fixed plates standing towards the eye. The
fixed plate of the large condenser has a small
brass pin at one side, which, when the in-
struments are used together, must touch the

fixed condensing plate of the gold-leaf electro-
meter. :
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The Method of using the double eleclrical.
Condenscr.

Ta shew the electric Fiuid excited by Effer-
wvescence, &c.

Exp. 126.

Screw 1 into the top of the ball e of the
large condenser, and set therein a China or
glass cup, with proper ingredients for that pur-
pose; then join the two instruments, as in fig. 70.
While the effervescence is going on, turn back
the moveable plate of the large condenser into
the position of the dotted line, fig. 68, taking
" care not to touch the fixed plate ; then, if the
excited electricity be very strong, the gold leaf
will diverge ; but if not, just move the electro-
meter, so that it is quite free from the pin—turn
. back its moveable plate, and if a sufficient quan-
tity of electric fluid be excited, the gold leaf
will diverge.
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To shew if there be any sensibl: Quantity of
electric I'luid in the Atmosphere.

Exp. 127.

Screw m, into e, of the large condenser; a
convenient place being chosen, not much sur-
rounded by buildings or trees—set the instru-
ments combined as in the last experiment, and
proceed in the same manner.

To try if there is electricity in rain, snow, &c.
let the apparatus stand in a room, near a window;
hold an insulated rod, covered with tin foil, out
of the window, and at the same time to touch
the insulated .plate of the condenser for half a
minute or thereabouts; remove the stick, and
operate with the condensers as before. As it is
sometimes difficult to hold the stick out of the
window, and at the same time in contact with
the plate of the condenser, if the electricity is
_very strong, it will answer by drawing the stick
into the room and touching the condensers af-
terwards: but when the electricity is very weak,
the above method of operating with the stick
will not succeed; it is then necessary, while
holding the stick insulated out of the window,
(or any convenient place where it is sufficiently
exposed) by one hand, with the other touch it
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beyond the insulation for a moment, and after-
wards take it insulated to touch the condensing
. plate. The last-mentioned method is always
the most secure; but it must be observed, that
the electricity in the stick will be contrary to
that in the atmosphere.

Methed of applying the combined Condensers, to
shew the Principle of Metallic Galvinism.

Screw the short end of m into e of the large
condensing plate (the instruments being com-
bined as above); bend the end of m down-
wards (the whole length of it, or, if it is more
convenient, it may be reduced to one-third, as it
screws in three pieces) at such a distance from
the table, or whatever it may stand upon, that
two pieces of metal zinc and copper can be put
nnder it, and at the same time perfectly in con-
tact, and also that it can be drawn away without
Jetting 'm touch the table. Take two pieces of
metal zinc and copper, either separate or sol-
dered together, with their flat sides in contact,
and push them under the end of m ; after re-
maining a short space of time, draw them away
from m ; take notice that m does not touch
- the table, or any conducting substance ; turn
back the moveable plate of the large condenser,
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move the electrometer, so that it is quite free
of the pin of the large plate, and turn its
moveable plate back, the gold leaf will remain
undisturbed ; turn up the condensing plates
and set the instruments in their first position,
taking particular care that the fixed plate of
the electrometer condenser touches the pin pro-
ceeding from the large plate; lay upon the
pieces of metal before used,a piece of woollen
cloth, well soaked in a solution of muriate of
ammonia, or any other menstruum commonly
used for the excitation of galvanism, either upon
the zinc or copper, and push them under m, as
before; press the end of m down upon them
that it may be perfectly in contact. After
they have remained the same time as before,
draw the metals away—separate, or turn back,
the large condensing plate; and also the small
one; after having moved it free from the pin of
the large one, and immediately the gold leaf
will diverge. If the zinc was uppermost, the
gold leaf will diverge with positive elecfricity ;
but, if it was undermost, negative. It makes
no difference in the general effect, upon which
metal the wet cloth was laid, or whether two
pieces of cloth were used ; one under the metals,
and the other above; or only one, either above
the metals or below; but if the cloth be only
T .
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laid upon the copper, the electricity excited
will be so weak, that the combined instruments
_ can hardly shew it.

If the two metals used in the lst experi-
ment be not soldered together, and provided so
that they can be separated by insulated han-
dles, while lying under m, not touching them,
 but about two or three inches above, lift the

uppermost up by the insulated handle so
as to strike the end of m, electricity will be
excited. Sometimes once touching it will not be
. evident, owing to the state of the atmosphere,
and state of the metals, not being being per-
fectly clean and dry, hence the experiment must
be repeated ten times, or more. If the plate
lifted be zinc, (the operation above being ob-
served) the electrometer will diverge with po-
sitive electricity, and if copper the contrary.

If zinc be reduced to filings, and sifted
through a piece of copper with holes, into the
brass cup, ], electricity will be excited; and so
strong as to cause the gold leaf to diverge
without the use of the condenser : I, must, in
this case, be set upon the top of fig. 69, and
the condeénsing plate turned:back previously to
the sifting;—if the sieve be zinc, and the filings
copper, the eontrary electricity will be evi-
dent. o -
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PART THE FOURTH.

et

DESCRIPTION OF AN ELECTROPHORUS.

. This instrument is composed of one electric
plate of the resinous kind, and two non-electrie
plates of any desired form ; they are commonly
made round; this being the most proper shape,
and the easiest to be made free from edges or
points. This electric plate is laid between the
two other plates, and is somewhat larger in
diameter. These two are commonly made of
wood turned flat on one side, and on the other
turned with round up-standing rims : the whole
being covered with tin-foil perfectly smooth.
. One of these must be provided with three silk
strings fastened to the hollow side; and so that,
when it is laid upon the electric plate it can be
lifted up by them in an horizontal position; or
a stick of glass fixed in the centre will answer
the same purpose ; the other must be made to
screw upon an insulated stand occasionally.
These two plates are’called the conductors, the
first mentioned is the upper conductor, and the -
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Jatter the under conductor; the electric plate
being in the middle, between these two. See
A B, fig. 70.

This instrument, after bemg excited, has the
property of remaining in that state for a.consi-
derable time; and also that of increasing its
electric action, and recruiting the electricity upon
its surface by its own power, when nearly ex-
hausted by being too long exposed to the ac-
tion of the atmosphere—hence the name elec-
~ trophorus.

- To excite an Elec-trophorus negatively.
Exe. 128.

Separate the electnc plate from the other,
and lay it upon a flat table, rub it with a cat or
hare skin in a longitudinal direction; and after
being rubbed, it will shew signs of being ne-
gatively electrified—by approaching it with pith
balls positively electrified, they will be attract-
ed, and with negative electrified balls they will -
be repelled. See Experiment 35.
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To draw, and to give Sparks.

 Exr. 129.

‘Lay the electric plate upon its under con-
ductor, and rub it as before; take the upper
conductor by the silk strings, holding it in a

- horizontal position—lay it upon the electric

plate, fig. 70, and afterwards touching it with
your finger, a small spark will then appear. Lift
it up quickly by the silk strings with one hand,
about six inches or more above the plate, while
you approach its rim with a finger of the other,
a spark will appear. Repeat the operation, and
it will repeatedly take and give sparks without’
any sensible diminution of its power.

The spark that appears by touching the upper
conductor, when laid upon the electric plate,
is an electric spark passing. from the touching
body to the conductor; and that which appears
after the conductor is lifted up, is an electric
spark passing from the comductor to the touch-
ing body. ‘

The strength, or quantity of electricity con-
tained in the sparks caused by an electrophorus,
depends upon the degree of excitation that the
composition of the electric plate-is capable of
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recetving—that which I have found to answer
best is composed of equal parts of schellak, rosin,
pitch, and turpentine. '
Such compositions do not attract moistare or
damp to such a degree as glass ; yet they attract
so much as to render it sometimes difficult to pro-
duce excitation. Thepowerof excitation does not
onlydepend upon the composition of the electric
plate, but likewise upon the rubber ; that which
seems to answer best is a cat’s skin. To ex-
cite an electrophorus, and to put it in proper
order for experiments after it has been neglect-
ed, or long exposed to the action of the at-
mosphere, it will be sometimes necessary to
hold it before a fire, as likewise the two con-
ductors and cat's skin—this last attracts the
damp out of the atmosphere very powerfully,
which entirely destroys its exciting property,
and is very seldom in a proper state without
warming.
Hew to prepare the Electrophorus for such

Experiments as are necessary for the Illustra-
tion of its Properties, &c. _

Exp. 130.

Insulate the under conductor, and hang under
it the two pith balls electrometer, as at fig. 71;
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lay the electric plate upon its under conductor
and excite it, the balls will diverge and shew
signs of being negatively electrified. Lay the
upper conductor ppon the rubbed surface as
before, having previously supplied it with pith
balls, as is represented fig. 72, they will also
diverge and shew signs of being negatively elec-
trified: we may conclude from this, that the
plate has been brought into a negative state by
the action of the rubber; and that it is con-
stantly endeavouring to procure the electricity
it had lost by attracting it out of all bodies
placed within its sphere of action. But it
must be observed at the time, that the upper
conductor being laid on to the plate, that the
balls of the under conductor will first colapse
and afterwards diverge, and shew positive signs.
The two conductors are always differently elec-
trified—when the one is negative the other will
be positive; and that conductor which covers
the strongest excited side will always be nega-
tive, and change the other to positive, though
the balls were diverging with negative electricity
before. '

Lift the upper conductor up by the silk
strings, the balls of the under conductor will
change and diverge with negative electricity,
and the upper one will change to positive. By
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continuing to lift the upper conductor up from
the plate, and laying it on by intervals, the
state of the plate with respect to electricity will
constantly change by laying it on negative,
and by lifting it up positive, the balls of the
under plate will also change in the same
manner. '

Ex». 131.

Lay the electric plate upon the insulated
conductor, as in the last experiment—take away
the pith balls from each conductor—place under
B, a small coated phial, so that its inside
wire or ball touches the coating of B—take
‘an insulated rubber, annex it to the inside wire
of a similar coated phial, either with a chain or
wire, allowing a free action to the rubber; ex-
cite the plate with the insulated rubber, and
both phials will charge; that annexed to the
rubber will be found to be positive, and the
other negative. This proves that the rubberdraws
electricity out of the plate, while rubbing, to it-
self, and becomes positively electrified, as also
the phial which wasannexed toit; and that the
plate while being rubbed parts with its own
electricity, and that of the inside of the phial
to the rubber, which also proves that when a
resinous electric plate is rubbed though only on
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side—both sides are brought into a negative
state, and the rubbing body positive.

Exp. 132.

Place the, electrophorus as in experiment
130, where the pith balls are diverging with
negative electricity—touch both conductors and
they will both close—lift up the upper con-
ductor by ‘the silk and - its balls will diverge,
and be positive, contrary to its former state,
This shows, that by laying that conductor upop
the plate, after rubbing, part of its natural
. electricity was drawn out of it by the action -

of the plate. The electricity, though attracted
into the conductor by the plate, could not be
absorbed by it on account of the surface of the -
plate, and the conductors not being in perfect
Contact with each other. As the pith balls are
not easily manageable, the following will per-
haps be preferable.

Exp. 133.

Excite the electric plate, and lay it upon
B, take C by the silk strings and lay it upon the
electric plate, then touch it with the projecting
wire of a Leyden phial, and it will be found to be

\ - ) |
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weakly charged negatlvel:y—-ﬂlscharge the phial,

and after touching C, lift it up by ‘the silk' strings,
and touch it with the inside wire as before, it wall:
receive a spark,and be weakly positively charged,

contrary to the first and agreeable to the last
experiment w lth fhe plth ball electromefers

Exr. 134.

Lay 'C upon the ‘eléctric 4s belore, by the
sitk stnngs, ‘and touch ‘it By the' inside Wwire-of -
the phlal used’ m ‘the ‘last eipel‘xment and it
will charge negatxvely—hﬂ; 'C ip by ‘the silk
stnng*s, ‘and touch’ it agam by ‘the tiside wire'of
th?ll;\hml “and it will B§ dlscha?ged

e last expenment proves that ‘the efedme
plate"does'not absorb the electncify thit it had
caused ‘to ‘be draw‘ﬁ ‘into “its dppér COnductof,
. Because ‘the fasiie jintity is ’thrown "of ds ‘sooia
as it is'out of the sphere of attractwn, nélther
does it receive any electricity 'from ‘the con- ,
ductor; because if it had, the phial would stilt
shew some remains‘of a negitive charge.

The above experiments will no doubt be
thought qulte suﬂ"lclent to exptam ‘the " electric
propertl.es of ‘thie’ electrophorus ; and a’lso, ‘thiat
it can supply the want of an électricil “machirie
in many expenments. The followmg will shew
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ghat a coated bottle can be charged by it; suf
ﬁcgt;ntly powerful to fire gunpowder

To d&cﬁarge a Cannonwith an Electrophorys.
’ Exr. 135.

Screw the msula;mg legs from I;, and lay
ll; ﬂat upon the ;able with the eleCtr;c plate
upon it, excxteq as strong as posslble—-lay CD
upon it, and place the bottle m, 50 that when
C is lifted up perpendlcularly, it may touch o
~—charge the cannon, and place it so, that
when o is elevated, p may touch the brass ball
" upon the top of the pin proceeding from the
ivory touch-hole of the cannon; then, after
touching C, lift it up by the silk strings, so
high that it gives a spark to o—lay it on, touch
it, and lift it, so as to give a spark to o as before ;
repeat this till no more sparks appear at o, then,
for the last repetition, srike o so strong with
C, that p touches the abovementioned brass
ball, and the cannon will discharge.

The success of this experiment depends much
upon the manner of charging the ivory touch-
hole. See fig. 75, a, b, ¢, d, representing a sec-
tion of the ivory piece, ee is a small hole about
one-tenth of an inch diameter, and b ¢, one of
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a larger diameter ; the small hole must be filled
with gunpowder ‘pounded or bruised very five,
and near the large hole perfectly close; the
Jarge hole must be filled about half full, stopped
“very close—set it upon the brass touch-hole, and
push the pin h, in to the small hole till it is about
one-tenth of an inch from the large one: thése
directions being closely followed, and the electro-

‘phorus properly excited, the cannon may be:

discharged with ten sparks from C, if it is about
eighteen inches diameter.

rd




149

PART THE FIFTH.
MEDICAL ELECTRICTY.
i

- The following are the different Methods used in
-~ applying Electricity to the Cure of Diseases.

Method I. To connect the patient, while
standing on the ground, with the prime con-
‘ductor of an electrical machine, when in action,
by means of a conducting sitk cord, or wire.
By this method, electricity runs through the
patient to the ground, beginning at the point
of connexion, and. continues as long as the ma- -
chine is in motion.

- 1I. To connect the patient with the negative

conductor of a machine, while in action in the

above manner. By this method electricity runs

- through the patient, beginning at the point of
. contact with the ground, and ending at the

point of annexion with the conductor. )

III. To insulate the patient, and connect
him with the prime conductor as above. By
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this method the patient receives, and partly re-
tains electricity received from the machine.

IV. To connect the patient when insulated
with the negative conductor. Ry this method,
the electricity in the patient is rarified in a de-
gree dependipg on the power of the machine.

V. To pass the aura to a patient when stand-

ing on the ground. Ry this method, the elec-
tricity is forced into the patient in several ra-
‘rified streams, attended hy a breeze of elec-
trified air; to do this, see plate 1, 5 being an in-
sulated director with a point, and connected
with the prime cenductor by means of a wire,
and the point directed towards -the part where
it is mtended to enter; when the aura is to be
very faint, or as litsle icritating as possible, a
wooden point is screwed o2 to cover the brass
one.

V1. To draw the electric anra from a patient.
The difference from the last is, that the in-
sulated divector must pe connected with the
negative conducter o, fig. 1. plate 11. By this
method the electrical aura is drawn fiom the
pitien.t but the breeze which is felt, is glectri-
fied air passing to the patient, as in the hst’
mentioned method.

Vil. 'Fo pass sparks to a pnbentw!nle stand-
ing upon the ground, By this method, the
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eledtricity ‘is ‘causdd to nter in, ard'pass out of
the patient, by ‘intervills to the ‘gronnd. In
thiis‘case, the'insufated director is usell with the
brass bill 'd, ‘screwed over the poiit ; ‘and the
end ‘of the contdiicting cord ‘e, nrast be hocked to
the electrometer E. fig. 5, plate 1, its ball being
set ‘at abdut ‘Halfgh ihch distant From' a, wheve
thie *tieftod *of Passiriy sparks to the hdnd ‘is
refireserited’; When Very strorig ‘sparks are fe-
- qhired, a‘lé.rge ‘condbetor mhidt beused, hangmg
" in ‘silk ‘strings froth 'tHe *dielitig 'of 'the ‘room,
dbove the prime confictor, antl conmected with
it by mieins of ‘a “wooden ‘stick, ‘covéred ‘with
tin-foil. Such ‘coriductors “are ‘génétally ‘made
of ‘tin, dBout five-feet long ‘attd twelve or'fourtesn
fnches diameter. ,

‘When ‘sparks are réqmred intheer, o ghss
tube, with ‘a small *wire ‘passing through it ‘as
tepresented 2,’is generally used:; ‘one end of tie
cohhtrctihg cord is ‘tiell to ‘the “wire, and the
dther “end to'E ; ‘the‘tube is‘held  in the hand,
and directed within the-ear, the director 5 must
Be'taken from'E.

*In ‘sotrle “Particular cases'for-the-eye, a glzss
indtrument is used with ‘a ‘metal wire ‘passing
through'it, répresented 3 ; this is cormected to
E, in the éame tnanner as the last mentiored.

’VHI. “Fo draw 'sparks from-a patient while
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standing on the ground. = By this method, the .
electricity is drawn out of the patient, and sup-
plied from the ground by intervals. In this
case, the conducting cord of the directqr- must
be annexed to the negative conductor o, fig- 1,
plate 11.

IX. To pass, and dpaw sparks at the same
time, through any particular part of a patient.
To do this, the cord of the insulated director. .
must be annexed to E, fig. 1, platé 11, and-if -
the sparks were intended to pass in at the hand,

- and .drawn out at the shoulder, hold the di-
rector as represented with one hand, and apply.
the other to the, shoulder, under the patient’s
clothes, pressing quite close, then every spark
that passes into the hand, will come out at the
shoulder to the operator ; this method of passing
and drawing sparks at the same time, succeeds
very well with plate machmes, an account of
their high acting power; but if this should be
found difficalt, on account of having only a
machine of a weak acting power ; then the pa-
tient must be insulated, and proceed as before ’
described. If the operator should find drawing
of sparks with his hand to be disagreeable, he
may take a second insulated director, and con-
nect its cord to any convenient conducting sub- -
stance. A brass ball, of two or, three inches
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diameter, with a wooden handle, are sometimes
used to weaken the power of the sparks;
when the patient finds them ‘too -painful, see
fig. 4, plate viir.” A brass wire of about six
inches long, see fig. 6, with a ball at each end,
are much used for drawing sparks.

X. To pass shocks through any part of a
patient. To make a beginning with shocks, a
small coated glass tube is commonly used, re-
presented fig. 7. in plate vi11, connected with the
conductor by passing the end of the brass wire
which proceeds from its inside, into the hole -
at the end of the prime conductor; then take
- two insulated directors, with conducting' cord ;
the cord of one must be hooked about the out-
side coating of the tube, and the other to the .
electrometer E, plate 1,set so that its ball stands at
about one-fourth or one half-inch distant from a,
the distance may be shorter, orlonger, accordingly
as the shock is required; the greater the dis-
tance, the stronger will the shock be, (provided
- that it is not beyond the striking distance)—if -
the shock be intended to pass through one-side
of a patient, and to enter in at the shoulder ; that
director which is hooked tb the regulating elec-
trometer E, must be held ‘against the shoulder,
and the other to the foot; the application of
the whole is represented, fig. 76. When thg

X .



164

machine is in motion, shocks will successiygly -
pass through that part of the patient; but if it
should not have the desired effect, recourse must
be had to coated phials, or jars of larger dimen-
sions, which must be set upon the table, so that
their knobs, or inside wire, touch the prime con-
ductor. The end of the conducting cord of one
director must be either laid round, or only ta
touch their outsides ; the conduc..ng cord of the
other director must remain as before, between
FE, but E must be set nearer to a, at about
one-fourth of an inch distant, to make a be-
ginning, and the distance must be increased
according as the patient can bear it.

* The application of shocks with jars, are re-
_ presented in fig. 77, where they are directed
through a patient’s leg, entering in at the heel
and going out behind the knee.

It is necessary to observe, that shocks always
enter the part intended from the director, which
is connected with the electrometer E.

Shocks are never administered by our most
eminent medical electricians, till all the before-
- mentioned methods have been found of na

effect. '
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PART THE SIXTH,
—

Method of ascertaining the Power of electrical
Machines.

When philosophers endeavour to commu-
nicate to each other the indications of power
im their respective electrical apparatus, they
either describe the length and appearance of
the simple spark from a conductor, or the ex-
plosion from a certain measure of coated sur-"
face; or else the distance to which the attrac-
tive power of the prime conductor is rendered
perceptible upon a thread or pendulous body.
The first of these methods is subject to varia-
tion from the magnitude of the conductor it-
self, the figure of its termination, and, parti- -
cularly, that undulation, of which the first ac-
oount was given in Nicholson’s Journal, vol. i.
page 83 5 and the last method being subject to
modification, not only from the structure of the
Jess essential part of the machine, but also from
- the dimensions and figure of the apartment in .
which the experiments are made, has been ac-
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cordingly very little used; electricians have
therefore, with considerable reason, been dis-
posed to avail themselves of the seconid methcd,
according to the simple computation described
in the work last referred to, page 87; but to
this method also, I have serious objections, in -
consequence of which I repeated some experi-
ments at Mr. Nicholson’s request. These ex-
periments, together with his observations, and
such remarks as have occurred to myself, is the
subject of the following :

The Honourable Henry Cavendish, from a
series of experiments upon the charges of elec-
trical jars, has deduced, that the quantity of
electricity which coated glass of different shapes
and sizes will receive, with the same degree of
electrification, are directly as the area of the
" coating, and inversely as the thickness of the
glass; and that when the intensities vary, the
quantities of electricity, in like circumstances,
are nearly as the length of the spark. My ex-
perience has led me to modify these general
conclusions. I have found that, in great in-
tensities, the length of the spark is much more
than in proportion to the charge; and from
some facts hereafter to be related, there is rea-
son to think, that a real charge of low intensity
~ cannot be measured, either by the length of its
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very shert spark, or even by the number of
turns of the machine. Electricians in general,
.use the very best glass they can procure in their
vicinity, whence their conclusions are, for the
most part, applicable to one kind of glass only:
but I have observed, that the different kinds of
‘white glass, and still more the green, will re-
quire very different quantities of electricity, to
charge equal surfaces and . thicknesses to the
same height. Ihave had a jar, of which the
coating had been cut away umtil its capacity, as
determined by the number of turns of the ma-
chine, became equal to that of another similar
Jar of the same thickness ; the coated surface of
the former of these two jars might be estimated
at more than one-third part less than that of
the latter; hence the necessity of some other
test of electrical power different from that which
includes the dimension of the jar. As one of its
elements is evident, I offer the explosion of .
steel wire for this purpose, the resilt of the
facts I observed, that equal quantities of electri-
city in the form of a charge, will cause equal
lengths of the same steel wire to explode, whe-
ther the jar made use of be of greater or less
capacity within certain limits. The principal
object of the following experiments were di-
rected to establish this proposition.
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Two electrical machines were taken, the first
consisted of a single glass plate of twenty-four
inches diameter, constructed as has been al-
ready been described. The other machine was
of the same dimensions, but had two plates.
Fig. 78, commonly called the discharging jar
electrometer, was first used to ascertain the
power and steadiness of the excitation.

Exp. 137.

The 2bove apparatus being applied to the
conductor of the single plate machine, as is
represented by the figure, it exploded five times
in seven turns and three-quarters of the winch,

_the balls kd being half an inch distant from
each other.

Exp. 138.

Upon applying the sanie test to the double
plate machine, it was found to afford very nearly
or rather more than twice the quantity of elee-
tricity, the jar exploded five times in three

“turns and an half. '
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The acting Power of electrical Machines in-
dicated by the Wire-melting Electrometer.

‘Exp. 139,

Fig. 79. was applied to the prime conductor,
after four turns, some ramified flashes struck
into the uncoated part, and at the sixth turn, a
spontaneous explosion took place over the clear
glass ; a glass tube was then inserted into the jar
nearly to the bottom, and breathed twice through
it, in order to render it more capable of retain-
ing its charge. This is contrary to the received
opinion of electricians, who carefully avoid all
dampness. It is considered to be of the same
‘nature as-the experiment of Brooks, who found
that a jar, the naked part of which was soiled
by handling, would retain six times the charge
without exploding, which it would have held if
perfectly clean; and, accordingly, this process
had the same effect, for the jar did not after-
wards exhibit any flash or disposition to ex-
plode, though it was occasionally charged with
ten or twelve turns: the clear portion of the
wire ‘which formed part of the circuit was
exactly five inches in length ; an explosion was
passed through a moderate interval of spark,
and this interval was gradually increased, till
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at last the shock became so strong as completely
to ignite the wire, and divide it near the positive
end, where a sparkling globule or two flew out ;
ten turns of the machine were required to pro-
duce this effect, and the length of the explosive
spark one inch and a quarter.

Exp. 140.

Another jar was added to the above, and
applied to the prime conductor. Their outside
coatings were connected together, the same
quantity of wire as in the last experiment was
placed in the circuit, and by the same method
an explosion was obtained, which ignited and
broke the wire with nearly the same appear-
ance as, before; in this case the number of
turns were nine and two-thirds, and the length
of spark three quarters of an inch. Repeated
with the double plate machine, it produced the
same eftect in half the number of turns.

These experiments evidently confirm that the
quantity of electricity to disperse a given portion
of wire will be the same, even though ‘the
charged. surface should be greatly varied ; but it
~ appeared desirable to ascertain the proportional
quantities of electricity required to explode dif- -

ferent lengths of the same wire.

\
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Exr. 141.

For this purpose two inches and three-tenths
of the same wire were exploded by five turns
of the winch, which was probably too great a
quantity, for the ignition ‘was very strong, and
deflagrating globulus were thrown about ; but,
by a more careful repetition of the expenment
with two inches and a half of wire, the igni-
tion and partial melting of the wire were very
nearly the same as in the experiments which
had been made on lengths of five inches. From
these experiments there seems reason to sup-
pose that the quantities of electricity may be
. as the lengths of the wire deflagrated.

Exp. 142.

A battery of fifteen jars, containing about
seventeen square feet of coated surface, was then
used to explode five inches of wire; nineteen
turns rendered the wire faintly .red hot, but
"twenty turns caused it to explode in the same
manner as in the experiments with the jars.

Exp. 143.

~ Half the length of wire, namely two inches
and a half, was in the next place submitted to
Y - ‘ -
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the éxplosion of the battery; twelve turns ig-
nited the wire, and fifteen turns caused it to
explode with somewhat more violence than in
the experiments with the jars.

At this stage of the process, as the battery
had required twice the quantity of electricity
to produce the effect which had before taken
~ place with a smaller quantity of coated surface,
it became a question, whether the length of the
circuit, which was six feet on each side, might -
have influenced the results; and also; whether
the state of excitation had become less intense.
For these reasons, the disposition of the appa-
ratus was altered: so that the circuit with the
battery was the same as had before been used
with the jars; and the trial jar, with Lane's
electrometer, was again applied.to ascertain the
power of the machine. Five explosions were
afforded by seven turns and three quarters as at
first. This experiment was twice repeated, and
shewed that the action of the machine continued
to be the same as at first. ’

Exp. 144.

In this new disposition -of the battery, five
inches of the wire were exposed to the explo-
sion. No effect was produced by twelve turns,



163

-but by twenty-one turns, the whole of the wire

was dispersed in globulus by the strong ignition.
I suppose that twenty turns might have dis-
persed it in the same manner as in the first
experiment. -

Exp. 145.

Two inches and a half of the wire were then
placed in the circuit, this portion was not
affected by an explosion of twelve turns, but
by thirteen turns it was ignited and broken by
the dissipation of a globule or two. Lastly,
one inch of the wire was exposed to the shock ;
it was ignited, and partly dispersed in globules
by turns. ' .

The whole of these experiments employed
upwards of three hours; during the greatest
part of which time the machine was in action.
At the conclusion, the trial jar was applied;_it
exploded five times in little more than eight
turns. The trial was repeated twice, and serves
evidently to shew the steadiness of the excita-
tion, which had diminished only about one-
tenth part during this course of the work.

Upon a review of the foregoing experiments,
it is obvious that they would require to be re-

. peated and extended. If the general course of
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the former processes were not to be- admitted,
in confirmation of the position, that equal quan-
- tities of electricity will ignite and disperse equal’
quantities of the same wire without requiring
any particular adjustment of the quantity of
coated surface, provided the intensity be con-
siderable. From the experiments with the bat-
tery, it seems reasonable to conclude, that the"
quantltles of electnclty required to produce like
eﬁ'ects upon | wire, will be the greater the lower
the intensity, when the quahtity of surface is.
greatly increased ; in ‘which dase the velocity of
the electric fluid may be stipposed insufficient
for the whole charge, to exist in ‘the condutting
wire at one and the same fime, or its lmpetus
may be less; or, lastly, there may be a consi-
derable waste from - the conductmg particles
ﬁoatmg in the very thin stratum of air through
which the explom‘on at last passes.
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PART THE SEVENTH,

. el

Of I'mprovements made in electrical Batteries.

In the' year 1774, Mr. E. Nairne made an
electrical machine far superior in acting power
to any that had beeri made before; and also a
battery more judiciously constructed, and larger
than any foriner one, with which he had made
* anuniber of interesting experiments. O e in
particular, affords an accurate measure of the
power of his battery, compared with such bat-

teries as have been made since that time; I
" mean the experiment of igniting or exploding
metallic wires. His battery contained fifty square
feet of coated surface, and he found that it.was
capable of receiving a charge so high that the
dicharge ignited forty-five inches of iron wire,
one hundred and fiftieth part of an inch in
diameter, which answers to about seven-eighths
of an inch in length for eachi square foot; this
was the greatest length of wire ever ignited.
We have no account of this experiment having
" been afterwards repeated, on a scale of any con-

[
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siderable magnitude, till the year 1785, when I
constructed a battery for the Tcylerian Society at
. Haerlem, containing one hundred and thirty-five
square feet of coated surface; with this battery,
one hundred and eighty inches of the same sort
of wire were ignited, which seemed to be much
rore than in propertion to the size of the bat-
tery, as this was about one inch and three-tenths
for each square foot. This battery was afterwards
inereased to two hundred and twenty-five square
feet of coating; and with this, three hundred
inches of the same sort of wire ‘were ignited,
which was also at the rate of one inch and three- -
tenths for each square foot. Seme time after this,
¥ made another battery for the same Society,
containing five hundred and fifty square feet of
coating, composed of one hundred jars of five
square feet and a half each. The same sort of
wire was not tried with' this, but it could be
calculated from other sorts of wire which it
ipnited, that it was capable of igniting six hun-
dred and fifty-five inches, being also at the
rate of one inch and three-tenths for each
square foot. This increase of power gained
upen each foot, which is almost double that
of Mr. Nairnes, might be attributed to the
acting power of the machine; for though
Mr. Nairne's machine possessed the strongest °
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acting power of amy machine made at that’
time, yet it could not be supposed to possess
that high charging property of the Haerlem
machine.

Since my return to London, I have made
several batteries, commonly composed of fifteen
Jars each, containing about one hundred and
sixty-eight square inches of coated surface, con-
sequently the whole battery contains about
seventeen square feet of coating. This battery,
according to the proportion of that made by
Mr. Nairne, should ignite fifteen inches and a
half, and in proportion to the Haerlem hatteries
it ought to ignite twenty-two inches; but in-
stead of following that proportion, it is found to
ignite sixty inches, which is an astonishing in-
crease of force; for this battery is only about
one-third part of that of Mr. Nairne’s, and it
ignites a much greater length of wire; and
though it is only one-thirty-second part of that
at Haerlem, yet it ignites one-tenth of the length
of wire. It seems difficult, at first sight, to account
for this advantage. I have before remarked, that
the proportional difference between the charge
of the battery at Hacrlem and Mr. Nairne’s
might be accounted, for from the high charging
power of the great machine; but the result of
the last mentioned experiments overturns that
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notion, as-it:can by .no means be supposed, that
.a single two-feet: plate machine, which I have
-used to charge'the bettery of seventeen.square
feet so high as to ignite sixty inches of . wire,

- can-have a higher charging power than that at
: Haerlem, . so that .it must.proceed. from some
other cause. ; -it - might be questioned whether

. all the batteries. were ‘alike .judiciously con-
structed : as to° Mr: Nairne's, it had. certginly

. faults, both with.respect to.the coating and the
mounting of: the jars;" but. the: batteries at
¢« Haerlem were s judiciously ‘constructed as.my
present .one, which I.am speaking of, and which

- exceeds them in such an- astonishing. degree in
its proportional force. © The only difference be-

- tween my present batteries..and those at.Haer-
“lem is in the glass; they. were composed -of
.glass blown in:Bohemia, and. those I make
here are of white flint glass. - I ‘mention this
- fact, but am not .inclined to think that.the
cause of -the difference depends on the glass,
because I. remember to have .melted the same
quantity of wire with-one jar of that kind.of
glass, when in Amsterdam, as I do at present

- with white flint glass ;- so: that it only remains
now to be sought for in the manner of using.or
charging each battery, and here we. shall pro-

bably find means of solving this paradox.
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Method of increasing the Power of Batteries.

With regard to the batteries at Haerlem,
they were never attempted to be charged but in
dry weather, being such as was then commonly
called - favourable for electrical experiments. .
There was no convenience in the room where
the machine and batteries were used for making
a fire, which was therefore ill calculated for
electrical experiments. The batteries, previously
to charging, were made as clean and dry as
possible ; and if they received a charge so high,
as to cause-a spontaneous explosion, they were
then looked upon to be in their most favourable
state. '

It was about this time that we were told by
‘Mr. Brooke, that a coated jar would take a
higher charge when dirty that when clean; but
the degree of dirtiness was so ill defined, that I
must own, I never could dirty a single jar so
as to answer, or to come near what was said of
it; and to pretend to bring all the jars ina large
battéery, containing upwards of two hundred,
into that state of dirtiness, was never attempted :
neither does it appear, that Mr. Brooke ever
thoﬁght of dirtying his battery jars, as he only
mentions tryingtwo small bottles, whose charging

z
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property was very differently increased by his
method of dirtying.

Some time .afterwards, in the year 1792, 1
happened casually to discover, that a coated
Jar, when it was a little damp in the inside,
(which is always the case when a jar is fresh
coated) would take a higher charge than it would
do after it had been coated for some time, and
was quite dry in the inside; also, if the atmo-
sphere was in a moist state, and the jar not
dried in the inside, it would take an equally
_ high charge. From this, it appeared evident,
to me, that if I could by any means render the
inside of jars regularly damp, it would answer
the same purpose. Breathing into a jar was
tried, and the success was such, that it would
receive and retain nearly double the quantity of
electric fluid ; it could retain when dry, and in
trying to ignite wire with the charge of one jar
'in a dry state, no more than five inches could
be ignited; though after breathing into it,
twelve inches were fused.

This method appeared, at first sight, to have
increased the force more than double; but not-
withstanding so evident and striking an effect,
I did not think of trying what would be the
result of charging a battery after the jars had
been breathed into, being deterred, as I sup-
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pose, from the idea of its being so contradictory
to the common method of using batteries, which
was never attempted to be done but when the
atmosphere was in a tolerably dry state, and
the jar previously cleared. But, in March,
1796, being engaged in a course of experiments
when the atmosphere was so very dry, that a
spontaneous discharge always took place be-
fore I had a sufficient force to answer my pur-
pose; it then occurred to me, to try what the
effect of breathing into the jars of the battery
would be. In this trial, or research, it became
necessary ; first, to ascertain the real charge
that the battery was capable of receiving before
a voluntary explosion took place. This battery
eontained seventeen square feet of coated glass,
and was composed of fifteen jars; it was found,
in the then state of the atmosphere, to be in-
eapable of igniting a greater length of wire than
eighteen inches; but after breathing into each
jar through a glass tube, it took a charge which
ignited sixty inches, to my very great surprize
and satisfaction, as I then thought, I had ob-
tained a method of making one battery perform
the function of three, because three times the
quantity of wire was ignited, as appears by com-
‘paring this with what had been performed by



172

increasing the surface of batteries by former
electricians. This notion seemed to be justified
by observing in Dr. Van Marum’s works, that
I had enlarged his batteries at three different
times; his first contained one hundred and
thirty-five square feet coating, the second two
hundred and twenty-five square feet, and the
“third five hundred and fifty ; the highest charge
of the first was just sufficient to ignite one hun-
dred and eighty inches of iron wire of one-hun-
dred and fiftieth part of an inch diameter, or six
inches of iron wire of one-fortieth part of an
inch diameter ; the highest charge of the second
ignited three hundred inches of the first men-
tioned wire, or ten inches of the last mentioned;
the highest charge of the third ignited twenty-
five inches of the last mentioned wire. “We find
that these batteries increased in power, nearly
in the proportion as the coated surface was in-
creased. I was present when the wire was ig-
nited by the two first mentioned batteries, but
not at the third; however, we have no reason
to doubt Dr. Van Marum’s report. These ex-
periments supported me in my first notion, that
I had discovered a method of increasing the
force of a battery to three times its usual power ;
but being-unable to account for it to my owp
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satisfaction, I resolved to make a course of ex-
periments in order to throw some light on the
subject.

The chief experiments have been made on
the force of batteries by Mr. Brooke, at
Norwich, in the year 1786, and by Dr. Van
Marum in 1785 and 1795. The results were
very different ; some experiments which I made
in Holland, and afterwards repeated here, did

" not seem to confirm either of the two. All that

had been done, either by Dr. Van Marum or
myself, was done without the help of such an
electrometer as could indicate the proportional
quantities of electric fluid, with a sufficient de-
gree of accuracy,

Mr. Brooke was possessed of an instrument
of his own invention, with which it was possible
to ascertain the comparative strength, if ma-
naged with the same dexterity as Mr. Brooke

* himself possessed ; but this instrument came so

high in price, and was so very difficult in its
use, that few electricians provided themselves
with it, which, perhaps, is one reason why this
subject has so long remained in obscurity. I
have lately had the good fortune to invent an
electrometer which has all the properties that
such experiments require, and is very simple in -
its use; with this I found myself enabled to go
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through such experiments as were necessary,
with greater accuracy than any which had been
made before. )

The electrometer is represented, fig. 80, pl. v,
A B, is a long square piece of wood about
eighteen inches long and six inches broad, in
which are fixed two glass supports D E, mounted
with brass balls. Under the brass ball E, is a
long brass hook; the ball b, is made of two
hemispheres, the under one being fixed to the
brass mouriting, and the upper turned with a
groove to shut upon .it, so that it can be taken
off at pleasure; it is screwed to a brass tube
about four inches long, fitted on to the top of
D; from its lower end proceeds an arm car-
rying the piece F C, being two hollow balls and
a tube, which together makes nearly the same
length as that fitted on to D. & H is a straight
brass wire, with a knife-edged centre in the
middle, placed a little below the centre of gra-
vity, and equally balanced with a hollow brass

ball at each end, the centre or axis resting upon

a proper shaped piece of brass fixed in the
inside of the ball b; that part of the hemi-
sphere towards H is cut open, to permit that end
of the balance, to descend till it touches E;
and the upper hemisphere b, is also cut open;-to
the under side of a is hooked a brass wire about
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four inches long, hanging freely in a hole at the
top of F; the arm G, is divided into sixty grains,
and furnished with a slider, to be set at the
number of grains the experiment requires; k
is a common Henley’s electrometer, screwed
upon the top of b.

It 1s evident from the construction, that if
the foot stand horizontally, and the ball G be
made to touch F, and the slider set at o, it
will remain in that position ; but if it should by
any means receive a very low charge of electric
fluid, the two balls F G will repel each other;
G will begin to ascend, and on account of its
centre of gravity being above the centre of mo-
tion, and the slider so loose as to slide forward
towards b, as soon as G H is out of its horizontal
situation, the ascending will continue with an
accelerated motion till H strikes upon F. If the
baldnce be set again horizontal, and the slider
set at ten grains, it will cause G to rest upon F
with a pressure equal to that weight, so that
more electric fluid must be communicated than
before, before the balls will separate ; and as the
weight towards G is increased or diminished, a
greater or less quantity of electric ﬁtud will be
required to effect a separatxon

When this instrument is to be applied to a

jar or battery, for which purpose it was in- -
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vented, one end of a wire must be inserted into
a hele in the ball F, and the other into a hole of
any ball proceeding from the inside of a battery
‘or jar fig. 81 ; k must be screwed upon b, with its
index pointing towards H ; the reason of this
instrument being added, is to shew, while the
index continues to rise, that the charge of the
battery is increasing, because the other part of
the instrument does not act till the battery has
~ received its required charge.

If this instrument be examined with atten-
tion, it will be found to consist of three elec-
trometers, and answers three different purposes;
namely, a Henley’s electrometer, Lane’s dis-
charging electrometer, and Brooke’s steel yard
electrometer ; the first is not improved, but the
two last, which were very defective when first
invented, I flatter myself, are here brought to
perfection : as the only use of Henley's elec-
trometer to this instrument, is, as I have said
before, to shew that the battery continues to
receive a still ‘stronger charge, it required no
improvement ; but Lane’s electrometer, in its
primitive state, could by no means answer the
required purpose for batteries, because the ball
intended to discharge the battery, was neces-
sarily placed so near to the ball of the battery,
that dust, and many conducting particles, always
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floating ih the air, were attracted, and re-
pelled between the two balls so as to rendet
a regular intended high charge impossible;
whereas, in this, they are placed at four inches
distance, and when the desired height of charge
is obtained, and not before, the ball of the
‘electrometer moves of itself nearer to the ball,
which is connected with the outside of the bat-
tery, and causes a discharge. The defect in
Brooke’s steel-yard electrometer were, 1st, that
that it could not cause a discharge; and 2dly,
the difficulty of observing the first separation
of the balls, caused great error, if it were not
placed in an advantageous light, (which the na-
ture of the experiments does not always per-
mit) it could not be seen without the attention
of an assistant, which is sometimes unpleasant,
and cannot always be commanded. But this
instrument, which I have described, requires no
attention or assistance ; for, as soon as the sepa-
ration takes place between G and F, the ball H
descends, and discharges the battery of itself.

2y By this combination and improvement, we
_ possess, in the present instrument, all that can
ever be required of an electrometer; namely,
by k, we see the progress of the charge; by
the separation of G F, we have the repulsive
power in weight; and, by the ball H, the dis-
' Aa
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charge is caused when the charge has acquired
the strength proposed.

Experiments made with a View to determine in
what Degree the charging Capacity of coated
Jars is increased by breathing into them be-
Jore the charging.

Exr. 146. .

Prepare the electrometer in the manner shewn
fig. 80, with the jar M annexed, which con-
tains about one hundred and sixty-eight square
inches of coating—set the slider at fifteen—take
twoinchesof watch pendulum wire, hook one end
to m, and the other to the wire commimicating
with the outside of the jar—let the uncoated
part of the jar be made very clean and dry, and,
let the prime conductor of an electrical ma-
chine, or a wire proceeding from it, touch the
wire proceeding from the inside of the jar: then
if the machine be put in motion, the jar and
electrometer will charge, as will be seen by the
rising of the index of k ; and when charged high
enough, Gwill be repelled by F, and H will
descend and discharge the jar, through the wire,
which will be ignited and run into balls.
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Exr. 147.

Put eight inches of the same sort of wire
as before, in the circuit—set the slider at thirty,
all the other part of the apparatus remaining as
before, and the uncoated part of the jar being
previously cleaned and dried, the machine being
put in motion, the jar and electrometer will
charge as shewn by the rising of the index, as
before ; but, as soon as the jar has received a
greater quantity of electric fluid than before, a .
spontaneous explosion will happen, without
affecting the seperation of G F, because the dis-
charge will have passed along the uncoated part
of the jar, from the inside coating to the outside,
whence it follows, that while the jar remains in
that clean state, it is incapable of receiving a
charge high enough to affect the balls, or even
a higher charge than it had received in the first
experiment—let the uncoated part of the jar
be therefore rendered in a slight degree damp,
which is easily done by breathing into the in-
side through a glass tube—put the machine in
motion—no spontaneous explosion will happen,
but the balls will repel, as in the first experi-
ment ; the discharge will happen from H to E
and pass through the wire placed in the circuit,
though it be eight inches in length it will be
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1gmted in the same degree as two inches in the
last experiment ; namely, the wire will be red-
hot the whole length, and then fall in balls.

Very different degrees of ignition are caused

o by electric discharges, which may cause great

mlstakes if not well agtended to; it is proper
to adhere to the degree abovementioned, and,
Partncnlar care ought to be taken to lay the
wire intended for lgnmon straight, without any
bendmgs or angles in it. The wire used in
the two last experxments was that which is
commonly called watch pendulum wire, which,
is ﬂattened and as it approaches very near to
such a sharp edge, as might be supposed to
affect the experiment by pertmptmg a dissipa-
tion of the electric fluid in its passage, round
wires were tried, and the result was the same.

By the last experiment, it appears that breath-
ing into the jar, increases its charging capa-
city, nearly in the same proportion as it had,
done the batteries after bfe@thing, for it received,
a charge sufficient to ignite four times the length,
of wire it did when clean ; but, by the weight,
in the electrometer, and also by the greater
number of revolutions given before the dis-
cherge happened, it might be supposed that the
Jar had receivod only a double charge.
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The following Experiments will show the Length
of Wire which are just fused by warious
Quantities of electric I'luid at the same In-
tensity.

Exp. 148.

With Two Jars—One removed.

For this purpose a second jar was placed at
the prime conductor: the slider was set at fifteen
—two inches of the same sort of wire as used in
the last experiment, were placed in the circuit :
every other part of the apparatus remained un-
altered ; the machine was then put in motion
till G began to ascend, when it was stopped,
and before H could reach E, one of the jars was
pushed from the conductor, to do which there
is always sufficient time while the electrometer
is in motion. The discharge was effected, and
the two inches of wire were just ignited.

Exr. 149. ..
) 4 it_h Two qus.

The jar which was put away in the last ex-
periment, was discharged, and placed at the con-
ductor as before, and eight inches of the same
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sort of wire were placed in the circuit: the out-

~ side coating'of the jars either touched each other,
or had a metallic communication ; all the other,

. parts of the apparatus remained as before, and ‘

the machine was put in motion till G begun to
ascend ; the jar was not removed as in the last
experiment, but suffered to discharge with the
other, and the eight inches of wire were ignited
in the same degree as the two inches in the last
experiments.

It is evident from the position of the appa-
ratus, that the quantity of electric fluid dis-
charged in the last experiment, must be double
that of the former, yet, in repeating the expe-
riment I had different results, which made me
again suspect the edges of the wire, I therefore

resolved to take round wire, and of as large a
diameter as could be conveniently ignited.

.Exp. 150.
With Three Jars.

Iron wire of one hundred and fiftieth part
of an inch in diameter, and six inches in
length, was placed in the circuit—three jars
were placed so that the balls proceeding from
their insides, touched the wire, and their out-
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side coastings touched each other: the machine
was turned till G began to ascend’; the discharge
was caused, and the whole length of the wire
was just fused into balls.

Exp: 151.
With Three Jars—One removed.

Two inches of the same sort of wire were
placed in the circuit, in the same manner as the
last, and the three jars remained ; the machine
was turned till G began to ascend, then one of
the jars was drawn away, consequently only two
were discharged, and the wire just fused inte
balls as the last.

Exr. 152.
With Four Jars.

Wire of one-hundred and fiftieth part of an
inch was taken, and four jars placed in contact
with the wire, with their outside coatings in
contact with each other—eight inches of this
- wire were placed in the circuit: the slider in the
electrometer bar remained as before; the ma-
chine was then put in motion till G began to
.ascend—the discharge was, effected, and the wire



was ignited and fused into balls. The experi-
ment was tepeated with the same sort of wire,
eight inches and a half long ; the discharge was
Just sufficient to melt itinto balls. I repeated
the trial with nine inches of the same sort of
wire, and the discharge caused it to be red-hot
the whole length.

EJ;P. 153.
With Four Jars—Two removed.

Two inches of the same sort of wire weré
placed in the circuit—all the jars remdining as
in the last experiment ; the machine was put in
motion till G began to ascend, then two of the
Jars were drawn away, the discharge was caused,
and the wire was ignited and run into balls.

The trial was repeated with the same sort of
wire, twd inches and a half long, the discharge
caused it to be red-hot the whole length.

Exp. 154.
With Fourteen Jars.A

Wire of one-hundred and fiftieth part of arn
inch diameter was taken eight inches long, and
the trial was according to experiment 152-it
was ignited and melted into balls.
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Exp. 155.

With fourtcen Jars—Seven removed.

T'wo inches of thesame sort of wire were taken
and employed according to Experiment 153—
it was ignited and fused into balls.

The results of the foregoing experiments
prove sufficiently, that double quantities of
electric fluid, in the form of a discharge, will
ignite four times the length of wire of a certain
diameter ; and experiments 150 and 151 prove
that when one-third part is added to two, three
times the length of wire were ignited.

These experiments give reason to apprehend
some error in Dr. Van Marum’s experiments,
because he found his batteries to increase in
power only in the same proportion as the coated
surface was increased, viz. that double surface of
coated glass only could ignite double lengths of
wire of the same diameter.

The Doctor might perhaps have been ledinto
a mistake in the following manner: First, he *
might not have charged the batteries to an equal
height, as he did not at that time possess an
electrometer of sufficient accuracy for that pur-
‘pose : and secondly, he might not have been
aware of the different degrees of ignition, caused

Bb
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by electric discharges, but only judged of

~ the force by the wires being converted into

" '*balls, by which great mistakes will happen ;
for if a wire be taken eighteen inches long, and
of such a diameter, that when a jar or battery
is charged to such a height as just to cause it to
run into balls; much shorter lengths of that same
sort of wire may be subjected to the same force,
and still be only converted into balls.- If only
seven inches were taken, nothing but balls will
appear ; the only difference will be, that the
balls will be smaller, and dispersed to a greater
distance, which might be easily overlooked. If
six inches of the same sort of wire be taken, it
will be converted into balls and flocculi, or brown
oxide of iron; so that to be accurate in this

. point, the lowest degree of ignition must be had,

- which is known when the charge has passed,
the wire will be red hot the whole length,
and afterwards falls into balls.

Having now sufficiently proved by experi-
ment, in what proportion different quantities of
electric fluid act upon different lengths of wire,
which were required to be known in order toex-
plain in what proportion the charging capacity
of a jar or battery is increased by breathing into.
it before the charging begins, I shall proceed in
the next place to explain this point.
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The opinion that 1 had at first entertained
(though supported by Dr. Van Marum’s expe-
riments,) that I had found out a method of

.increasing the charging capacity of batteries to
three times their usual force, was not supported
by the facts, that the usual power of a clean and
dry battery, containing seventeen square feet
coated surface, namely, that of igniting from

" eighteen to twenty-two inches of iron wire, one

hundred and fiftieth part of an inch in diameter
will be increased by breathing into the jars, so
as to become capable of igniting sixty inches. 1f
the first mentioned effect be taken at a mean it
will be twenty, then the increased effect gained
by breathing will be just two-thirds ; and expe-
riments 142 and 143 prove, thatin order to pro-
duce such an increased effect, an addition of
one-third part of the coated surface must be ad-
ded to the battery, which is about eight hun-
dred and sixteen square inches. This would
amount to an addition of fifty-four square inches
to each jar, or in other words, if that quantity

of coating could be added to each jar, the same \

effect would be produoed as when breathed into;
but this would require the coating to be within
an inch of the top, which would render the bat-

tery unchargeahle, at least to that degree. A bat- .

tery of fifteen jars constructed in the usual man-
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ner; will therefore by this treatment, become
equivalent in power to twenty-one jars of the
same kind, when cleanand dry. .

To explain the effect of breathing into the jars
appears to be a matter of some difficulty. This
experiment has been shewn to several electri-
cians, and different opinions have been advanced,
most of which seem to imply that breathing acts
as a coating to the uncoated part, which will
appear in the sequel to be absurd. Mr. Nichol-
son’s opinion (see Philos. Journal 11, 219.).
comes much nearer to the truth, though it does
not appeat to me to be sufficient to account for
the effect produced. I admit with him thata
spontarieous explosion over the uncoated part is
most commonly caused by undulation; but
that this undulation is caused by the discharging
of different charged zones will be difficult to
prove, because such zones cannot exist upon
clean and dry glass.

When the uncoated part of a Leyden Jar is
made perfectly clean and dry, and the jar set to
the conductor of a machine in action, it will
begin to charge, and while charging, the coated
part of the jar, and the wire which is connected
~ with it, becomes equally charged, and each en-

deavours to throw off that surplus of electric
fluid which is forcing into them; the coating
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from its edges upwards, and that part of the
wire which is above the coating and within the
Jar, will endeavour to throw it in all directions,
which will cause it to be surrounded by an elec-
tric atmosphere, increasing in density as the
charge increases. This atmosphere, together
with that given out by the coating, fills the whole
Jar. Part of the electric fluid forced into the
céating, enters the surface of the glass, but the
uncoated part being clean and dry, both within-
sideand without, the inside resists the fluids en-
tering its surface, which is kept suspended at a
distance, because the natural electric fluid con-
tained on the outside finds no means of escape.
But the action of the machine still continuing,
Ppresses it still closer to the surface, and at last
overcomes that resisting force, and some of the
particles on the outside give way, which causes
an undulation in the inside, and the electric
fluid closes instantly in upon its inside surface,
and forces a greater quantity from the outside.
Flashes or coruscations are thus caused which
are always seen when a jar is charging in the
abovernentioned circumstances ; the charge stilt
continuing to be made, forces another quantity
from another part of the outside of the jar, and
causes a second coruscation and undulation,
which may be so strong as to cause a sponta-



. 190

neous discharge ; or two or three more corusca-
tions and undulations may happen before the
discharge, accordingto the steadiness or unstea-
diness of the action of the machine, the quan-
tity of electric fluid thrown off from the outside
at each undulation, and also the degree of dry-
ness and cleanness of the uncoated part of the jar,
a discharge sometimes happens, without having
previously occasioned any perceptible corusca-
tions. 'This is the case when the first undulation
has been sostrong as tocause the whole discharge
with the first coruscation, the one being so
quickly followed by the other that it is imper-
ceptlble

A jar will sometimes, while charging, give a
great many small coruscations, quickly succeed-
ing each other, which afterwards cease, without
having caused a spontaneous explosion, though
the action of the machine be continued; this
happens when the uncoated part is nearly clean,
and dry, but not perfectly so, its surface still
~ containing some conducting particles, but not
so connected that the electric fluid can pass from
“one to the other without leaps, or small corusca-
tions on the outside, which permit the electric
fluid to gpread gradually over its inside surface,
and prevent the undulation from being so strong
as to cause a discharge.
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After this explanation of the cause of the
flashes of coruscations, which are seen upon the
uncoated part of a jar while charging; and also
that such coruscations produce undulatidns,
which terminate in a spontaneous explosion ; it

-semains now to explain how a jar is charged
when the coruscations are prevented by breath-
ing upon the uncoated part.

When a coated jar is breathed into, and then
subjected to the process of charging, the electric’
fluid is forced into it along the wire in the inside
to the coating, where it instantly spreads itself
over’ the whole coated part, and at the same
time, though with difficulty, and consequently
gradually, it spreads itself over the uncoated
part, taking the condensed film of humidity for
its conductor, as it proceeds from the edges of
the coating upwards towards the mouth of the
jar, aceording to the arrangement of the particles
of moisture, and rises higher or lower, depend-
ing entirely on their arrangement, and the force
with which it is repelled from the machine. If
the conducting particles be almost uniformly
diffused over the uncoated part, the whole jar in
the inside will become charged, though in a
much less degree than the coated, on account of
the imperfection of the conducting particles,

which has adhered to its surface ; no coruscations
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will be perceived on account of the gradual and
.equal diffusion of the electric fluid, over its in-
side surface, and though the charging be conti-
nued, yet if the exhaled conducting particles be
favourably diffused, no spontaneous explosion
will happen from one coating to the other; along
the uncoated surface, but the jar will either be
perforated, or if it be of sufficient strength to
resist that effect, the electric fluid will be seen
to run in a streanr over the mouth of the jar, as
quickly as the machine supplies it. Whenever
a spontaneous electric explosion happens, it must
be from a body of sufficient bulk, and conduct-
ing property to contain thet quantity of-electrie
fluid, at the point from whieh it explodes, other-
wise no explosion can happen. But the humid
conducting particles are just sufficient merely to
- admit the electric fluid by the action of the ma-
chine, to be spread over the surface of the glass,
but in no part of suffieient density either to re-
‘ceive, or contain an explosion. If, therefore,
a spontaneous explosion do happen, it must
either proceed from the coating, or the wire
which is connected with it to the outside ; and
if we examine the state of the coating, we shall
understand that the edge of the coating (from
which part only'it is ever possible to explode)
and zalso above it to a short distance upwards is
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as strongly charged as the coated part, and by
the action of the machine it is so strongly loeded
with electric fluid that it is repulsive in all di-
rections, which keeps back or entirely stops 2
spontaneous explosion, from the edge of the
coating. With regard to the wire, the only
place from which it explodes spontaneously, is
that part which is nearly of an equal height with
the edge of the mouth of the jar; the fluid is
nearly as much condensed on this part as on the
other, so that an explosion from the wire is hin-
dered by the same cause as from the coating. A
jar, under such circumstances, cannot therefore
explode spontaneously, but the fluid will run
over the edge of the jar as quickly as the ma-
chine furnishes it when its charging capacity is
full.

I have stated in experiment 147, that a jar of
the dimensions there given, being clean and dry,
can only contain a charge sufficient to ignite
two inches of a certain wire, and when breathed
into, its charging capacity will be so much in-
creased that it will contain sufficient to ignite
eight inches of wire of the same sort, and a bat-
tery of fifteen jars, in the first mentioned state,
can only ignite twenty inches, and in the kst
mentioned sixty. This increased charging ca-
pacity proceeds, no doubt, from the particles of

: Ce ‘
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moistare, though not from their acting as a
coating, as has been supposed, but by their
~ being brought into a state or capacity of resisting -
a spontaneous explosion, so that a stronger
charge can be forced in upon the coated part.
. Some of the electric fluid which was forced upon
the unocoated part to a certain height, (perhaps
half an inch more or less, according to the de-
gree of dampness, and the situation of the par-
ticles,) may indeed .be discharged along with
that from the coated part, but this is of little .
importance, and by no means capable of pro-
ducing that increased effect, which, as 1 have
shewn by experiment, would require an addition
of seven jars to a battery of fifteen.

> To preve that the abovementioned battery is ca-
pable of igniting sixty inches of wire.

Exp. 156.

Take sixty inches of iron wire of one hundred
and fiftieth part of an inch diameter, hook one
end to the wire, which proceeds from the re-
ceiving ball E, of the electrometer, fig. 81, plate
vil, and the other end to the outside annexion
of the battery, the middle being kept extended,
in the form of the dotted line, and freefromthe
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ground, without any sharp corners or bendings,
(glass bottles will answer very well for that pur-
pose) to prevent a dissipation of the charge in
its passage, which it never fails to do when
any angles or short bendings are in the wire,
through which it must pass. The most advan-
tageous form in which a wire for ignition can be
placed is, in a direct line from the hook of the
discharging electrometer, to the outside con-
nexion of the battery, but this cannot be done
with so great a length of wire. The slider of
the electrometer must be set at the greatest re-
pulsion that the battery can bear, which must
be previously ascertained by experiment. Ifa
spontaneous discharge should happen while the
battery is charging, which frequently happens in
very dry weather, each jar separately must be
breathed into, through a glass tube, without
removing the jars, see exp. 147. If aglass tube
should not be at hand a roll of paper will answer

the purpose.






197

PART THE EIGHTH.

. ]

Metallic Orvides produced by electrical discharges.

The discovery that metals could be ignited by
€lectric discharges, gave rise to a supposition
that they might also be converted into oxides by
the same means. Many attempts have been
made to ascertain this, but the fact remained
without proof till, in the year 1787, Dr. Van
Marum and myself, produced flocculi from dif-
ferent metals, by subjecting them to strong elec-
tric discharges ; and also formed beautiful figures
upon paper, by exploding metallic wires, ex-
tended at a small distance from its surface. We
imagined that the flocculi, as well as the colour-
ed figures upon the paper, were oxides of the
metals we used, aad in order to prove this we
entered upon a course of experiments ; but hav-
ing, perhaps from improper management, the
misfortune to break several glasses in the process,

‘ Dr. Van Marum declared himself so much dis«
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cotiraged by these accidents, as to decline pro-
secuting the subject. 'When we consider, how-
ever, the opulence of that society, of which he
was director, it is not easy to conceive that so
trifling an accident as the fracturing of a few
glasses should be a sufficient reason for his relin-
quishing this investigation, more especially as
he had the command of an electrical apparatus
which I made for that society, not only the
most proper for that purpose, but unequalled in
the whole world, and from which I now fear we
have little to expect.

In 1792,--1793, I undertook two different
courses of experiments at Amsterdam, upon the
same subject, but both ended with very little
more information than we before possessed.

On my return to London, after delivering a
course of lectures upon electricity, I once more
returned to the abovementioned subject. My
previous experiments had taught me that it was
necessary to have an apparatus, into which at-
mospherical air, or gas could be introduced, and
any desirable quantity of metallic wire, so that
it could be exploded at pleasure, and the dimi-
nution or the air accurately measured ; I invent-
ed the followmg apparatus, which possessed all
the requisites.
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‘Description of an-apparatus, in which metallic
wires are converted into oxides, by electric dis-
charges.

Fig.82, A B is a glass receiver about ten
inches high, and six inches in diameter ; to the
widest end is cemented a large round brass plate,
perfectly air-tight; the other end is mounted
with a brass collar, upon which a brass cap
is screwed, also perfectly air tight; F is an air
cock, one gnd of which is screwed into the
brass cap at B, and the other into a foot, on
which the instrument stands; n o are two air
cocks screwed to the broad brass plate, with
holes communicating with the inside of the re-
ceiver. To each of these cocks is screwed a
glass tube, bent as is represented ; their com-
munication with the inside of the receiver is
opened or shut by means of n and 0. In the
inside at B is a wheel and axis moving upon
two pivots, serving to wind up d quantity of
wire in readiness for exploding; m is a brass
tube, about three inches long, and three-quar-
ters of an inch in diameter, stopped at each end
with cork, and the middle filled with hog’s lard ;
this serves to draw the wire through ready for
exploding.

The wire which is intended for use must be
bound to a packthread of the same length, at
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different places, and at about four inches asun-
der; it must be wound upon the axis of the
wheel ;—the tube m must be screwed off
from the plate, -and the end of the wire must
be directed through the hole inside of m by
means of a long brass needle, which must be
pushed through the cork and hog's lard in m,
with the packthread and wire in the eye of the
peedle ; when it is drawn through, the pack-
thread and wire will follow and be kept air-tight
by the hog's lard and cork ; m must be screwed
to the plate as before, and the packthread drawn
through m till it is seen nearly straight in the
Yeceiver, as at h. In this state, pour into the
lower bend of k, about half of an inch of mer-
cury, and the lower bend of i, a little water, re-
presented by the dots in each. It is evident
from the construction of the instrument, that if
all the screws be perfectly air-tight, the cock F
shut, and the cocks n o open; the least altera-
tion that happens to the air in the inside ofthe
receiver, with respect either to increase, decrease,
density or rarefaction, will be shewn either by
the mercury or water, in either one or both
gages; if considerable, the mercury will shew it,
and if too little to affect the mercury, the water
gage will shew it. If by any process the tem-
perature of the air within the reiver should be,
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raised, it will cause the air to expand and the
mercury and water in the gages to move towards
u u: but if it should be lowered, the mercury
and water will move in the contrary direction, so
likewise, if any alterations, with respect to tem-
perature, happens in the surrounding- air, the
gages will shew it accordingly; and as this is
continually changing, it is necessary that the
apparatus, after it is prepared for the expe-
riment, and ready for expleding the wire,
should be set in some medium which is not so
changeable, for this purpose water seems to be
most convenient: but as itis a conductor of
electricity, the apparatus must not remain in
it when the discharge is caused, so that
before and after the discharge only, it must be
set into the water, care being taken to let it re-
main a sufficient length of time, that the air in
the inside may become of the same temperature,
~ which will be shewn by the gages being station-
ary. If this circumstance be not observed with
great attention, errors in the conclusion will be
the consequence.

Exp. 157.

A sufficient quantity of leaden wire, of one
ninetieth part of an inch diameter, was bound
to a cord at different places, about four

Dd
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inches distant, as has been already men-
tioned, and wound upon the axis of the wheel
cd; the end of it by means of the long brass
needle was drawn out of it at the top of the re-
ceiver, through the tube m, which was after-
wards screwed in its place, and the cord drawn
tight as represented at h. The cock F was then
closed aud the whole instrument set in the -
water, so deep that the brass plate was about
" one inch under the surface of the water. The
cocks n o were opened to admit the external air
into the receiver, as the air within became
condensed by the coldness of the water. When
it had remained nine minutes under water the
gages were screwed on to the cocks, per-
fectly air-tight ; and both appearing stationary,
the cocks were shut, the instrument was then
taken out of the water, wiped dry, and set near
to the discharging electrometer, in the room of
L M, which must be removed. The cock F, by
means of a metal wire was connected to the
" hook proceeding from E of the electrometer, and
another wire .proceeding from the hrass plate
was connected to the outside connexion of
the battery,, which was then charged till the ball
.H of the electrometer, loaded with twenty-six
grains descended, and directed the discharge
through the wire h: which was converted into a
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blueish white impalpable powder, at first appear-
ing like a white cloud, and filling the whole re-
ceiver. The cord was left entire. The instrument
was then released from the electrometer, and set
in water as before. After it had remained there
five'minutes, the cocks under the gages were
opened ; no change could be perceived in the
mercury gage, but a motion in the water gage °
was just perceptible. Hence I concluded that
the powder thus produced had absorbed no air.

Exp.-158.

The apparatus was taken out of the water, and
another length of wire drawn forward, placed
at the electrometer and battery- as before ; the
battery was charged till the electrometer caused
the discharge, which again produced the pow-
der. The apparatus was not put into the water
ag before, but was left to remain till another
length of wire was drawn forward, and the dis-
charge directed through it. This process

_was repeated with five discharges, through
five lengths of wire; each length was seven
inches. ~In this mapner, therefore, thirty-five
inches of wire was converted into ablueish white
impalpable powder. The apparatus was then
placed in the water as before, and after it had
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remained the same length of time, the mercury

gage was opened; no motion'in the mercury

was perceived, and when the water gage -was
also opened, no alteration was there seen. Thus
I concluded that no absorption of air had taken
place, though five times the original length of
wire had been reduced to powder. The air in

*the apparatus was then endiometrically exa-

mined, and it appeared to be of the same purity
as the surrounding atmosphere.

Exp. 159.

" The apparatus was taken out of the water, and
the powder which was preduced in the receiver
being carefully taken out, the apparatus was then
furnished with the samelength of wire as before ;
all the screws and cocks were well examined,
and the apparatus set in the water as before.
After it had stood a due time, the gages were
screwed tight ; it was taken out of the water and
set to the battery, when the last experiment was
repeated, and it was afterwards set in the water
and the gages opened.  No absorption having
taken place, it was left in the water till the same
hour on the following day, when the mercury
gage was opened, and indicated that an ab-
sorption of about one cubic inch had taken place,

Ca e . Svead S et~
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The water ‘was of the same temperature as at
first. This experiment seemed to indicate that
the metal was first divided and afterwards oxi-
genated by a slow process.

Exr. 160.

The last experiment was repeated with double
length of wire, and the result was the same.

Exr. 161.

A smaller receiver was now taken, being only
four inches diameter, which was half the dia-
meter of the former. The same kind of powder
was produced, and a diminution of air happened,
when thirty-five inches had been reduced to
powder, which caused the water gage to rise
one inch, and the mercury one twentieth part of
an inch.

Exr. 162.

Wires of different diameters were now pre-
pared (in the last receiver)of one hundredth, and
one hundred and fortieth part of an inch dia-'
meter, and of each in length thirty-five inches. -
The result was the same with respect to air, but
the powder was whiter.

.
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From the result of the three last experiments
it appeared, that the absoption of air by the ex-
ploded metal, apparently depended upon the
diameter of the receivers wherein explosion was
caused, for which reason I determined to re-

" peat the experiments in receivers of much less
diameter,

Exp. 163.

Instead of the last mentioned receiver, fig. 83,
was taken ; being a glass tube of about one inch
diameter, and nine inches long, it was mounted
in the same manner, but on account of its dia-
meter, only one air cock could be applied; it
was furnished with lead wire of the eighty-fifth -
part of an inch diameter, being the same as that
used in the three first experiments. After it
had heen placed in water with the cock only
above the surface, open, and after-it had re-
mained three minutes the cock was shut, the
instrument taken out and wiped dry ; one end
of it was annexed to the electrometer, and the
other end to a wire which was in communication
~with the outside of the battery; the same
strength of charge was directed through the wire

"by the electrometer as in the last experiments,
and the same kind of powder with respect to co~
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lour appeared ; the instrument was again laid in
water with the cock above the surface, and the
water gage was screwed on to the cock; when
three minutes were expired the cock was opened,
and there appeared so extraordinary a diminu-

tion of air that the water in the gage run over
the upper bend into the instrument ; this dimi-

. nution was sufficient to make a mercury gage

sensible.

Exp. 164.

The instrument being cleaned and provided
with thirty-five inches of wire of the same dia-
meter as above, five separate discharges were
directed through the wire, seven inches were
exploded at each discharge, and the same pro- -

cess, with respect to laying it in water before
and after each discharge was observed.

First discharge caused so extraor-
dinary a diminution that the inches.

mercury rose in the gage ...... 1

Second discharge. ............. 1,3
Third .......... B .. 1,5
Fourth............. Ceeen 35
Fifth .......... e cee 53

In the whole. ..... 3,6
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which is nearly equal to two cubic inches; the
contents of the whole instrument were nin€ cubie
inches. '

-The air thus diminished in the instrument
was left to stand till the same hour next day,
but on opening the cock no further diminution

taok place.

Exp. 165.

The state of this residue of air was tried by
the test of flane, and it extinguished a candle
eight times.  Azotic gas in the same glass ex-
tinguished the same candle ten times, so that
all the oxigen gas contained in that quantity of
atmospherical air, was nearly absorbed; the
powder produced was nearly the same as thatin
the large receiver. ’ i

Exp. 166.

This last experiment was repeated with wires
of a less diameter, with nearly the same result;
the five discharges produced a diminution which
caused the mercury to rise between three and
four inches. ' o .

The result of the last experiment induced me
to try receivers of a still less diameter, so one of

. e
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four-tenths of an [mch diameter, and eight
inches long was taken, but on account of its
smallness of diameter no more wire could be ex-
ploded than the length of the tube without ad-
mission of fresh air.

Exr. 167.

Accordingly one discharge of the same degree
of force was directed by the electrometer through
one length of wire of one fifty-second part of
an inch diameter.

inches.
The mercury gagerose .............. 3
- Second discharge through wire of. . z..3,3
Thirc"............ cereraaaaes ,;. .3,3
Fourth ...............c..... o 350 « 3,3

The wire through whlch the first discharge
was directed was only converted into numberless
small particles, retaining their metallic lustre.
The second, which shewed the greatest degree
of absorption, was but just converted into pow-
der, mixed with particles of lead. The residue
of this air was tried by flame, in a glass five
inches high, and one inch and a quarter dia-
meter, but at the mouth only three-quarters ;
the candle was extinguished in it nine times.

These experiments I think will be found suf-
ficient proofs, that the smaller the diameter of

Ee
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the receiver in which lead is calcined by an elec+
tric discharge, thie greater proportion of air will
be absorbed, and the 165th experiment prove
that what is absorbed is the oxygen gas, which is
by the process separated from the azote of the
atmosphere.

- Itis well known that metals require certain
degrees of temperature, to give them the pro-
perty of absorbing the greatest quantity of oxy-
gen gas; this is the point which I had in view
when I used wires of different diameters, be-
cause I know no way how to increase the tem-
perature communicated by an electric discharge
to metallic wires, but by diminishing the dia-
meters or lengths in a certain proportion, or
increasing the force of the discharge, which is
the same thing ; and the last experiment shews
that it makes very little difference whether wire
of one eighty-fifth part of an inch, or wire of
only half that diameter, be used, so that it
does not seem here to follow the same law as
common heat.

Exp. 163.

To conclude with this metal, the first men-
tioned large receiver was taken, and one hun-
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dred and thirty inches of wire of the eighty-fifth
part of an inch in diameter were prepared in the
same, being nearly four times the quantity that
was used before.  This was exploded and con-
verted into an impa]pable' powder, by twenty
separate discharges, and when the gages were

opened there appeared to have been no air ab-
sorbed.

Exp. 169.

The powder or calx was preserved and put
into a very small retort, with an intent to try what
would take place on the application of heat. No
air was given out by such treatment, excepting a
little common air, which I suppose was con-~
tained in the retort. The powder, which was
first of a blueish white, changed into a dark lea-
den colour, and afterwards into a yellowish
green, and when the glass was red hot, to be
nearly melting, the powder was only partially
‘melted into lead.

Lastly, twenty-four grains of this powder,
which, according to the gages, had absorbed np
oxygen, were taken and put into a clean crucible
with a cover to it, set in a furnace and kept ina
white heat about an hour. When taken out
there was found in the bottom of the crucible a
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perfectly clear glass of a reddish brown colour.
Thus we find a powder obtained, which posses-
ses the most distinguishing properties of an oxide
of lead, though it appeared to have absorbed no
oxygen in its preparation.

Lead burns with a yellowish Flame, by the elec-
tric Discharge.

These experiments appear to be sufficient to
prove, that the absorption of the oxygen gas from
the atmospherical air by the prowder thus pro-
duced, wholly depends upon the diameter of the
receiver, wherein the explosion was made,
for we find by the tenth experiment that when
eight inches of wire were oxidated in a receiver
only four-tenths of an inch in diameter, it then
absorbed half a cubic fch ofair. In this pro-
portion the last wire should have absorbed six-
teen times.that quantity, and the result was that
it had absorbed none, the reason of which is not
easy to be understood.

These experiments were made in the winter
season, when the temperature of the atmosphere
was seldom lower than 28°, and not higher than
45°, the result was as mentioned, but not being
able to reconcile myself to such paradoxical re-
sults, I showed the experiments to several Phi-
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losophers, who however, were equally as much
at a loss to'account for the result as myself. -

On the 10th of May, 1798, I was favoured
with the company of some gentlemen of the
. Royal Sockety, to see the experiments; I used
only two receivers, one of an inch diameter, and
the other of six inches diameter, as follows.

Exp. 170.

A piece of leaden wire of nine inches long,
and one eightieth part of an inch diameter, was
* exploded by an electric discharge in the receiver
of one inch diameter ; after it had laid in water
three minutes the mercury gage rose thirteen-
twentieths of an inch, which wasa degree of di-
minution of about half a cubic inch.

Exve. 171.

Eight lengths of wire of the same diameter
were exploded in the receiver of six inches diame-
ter, and after it had been in water five' mi-
nutes, the mercury gage rose two-tenths of
-an inch, which was a degree of diminution of
about three cubic inches and an eighth, and con-
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sequently not agreeing with my former experi-
ments. i :

The result of these two experiments occasion~
ed several repetitions, and all with nearly 'the
same result, but on the repeating them in the
winter when the temperatare was low, 1 found
the same result as at first; namely, a diminu- .
tion of air in the small receiver, and none in the
large one. It then occurred to me that the tem-
perature must have occasioned this variation,
and that putting the rcceiver in water for five
minutes, was perhaps not sufficient to bring the
airin the inside of the receiver to its former tem-
perature. I therefore placed a thermometer in
the inside of the large receiver, and by exploding
one length of wire the temperature was raised
about two degrees; and when the receiver was set
in water the air did not return to its former tem-
perature in less than twenty minutes, conse- -
quently this pointed out to me one error, which
I was not aware of, but it was not sufficient to
explain the whole because this only would indi-
cate a diminution, but less than the truth. By
repeating the (xperinent at different times, I
perceived that the first explosion in a low tem-
perature, caused the mercury to rise near two
degrees, and that every subsequent explosion
affected it less.  After seven or eight explosiops

N
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had been given, hardly any rise in the mercury
could be perceived, and also when the tempe-
rature was about 60° the first explosion did not
then cause the mercury to rise to above 1°, and
it would cease to rise after the third or fourth ex-
plosion. When the temperature was at about
70° hardly any rise in the mercury could be
perceived, even at the first explosion ; this un-
folded the whole, because it appeared that when
the temperature was low, the explosions raised
it so much as to cause an expansion in the in-
closed air, which kept up the pressure upon the
mercury in the gages, and of course, prevented
them from indicating any loss; and when the
temperature was high, the explosions did not
cause such expansion, consequently permitted
the gages to indicate the true loss, or quantity
of air which had been absorbed by the divided
metal.

I thought it proper to mention the above in
full, not only for the advantage of those who may
undertake such experiments, but likewise to
prevent wrong conclusions being drawn from the
result of the first set of experiments with large
receivers, as they have been shewn to many,
and some authors have brought them forward to
support their own erroneous notions.

We may conclude from these facts that the
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difference of diameter of the receivers, wherein
leaden wire is exploded, neither favours nor pre-
vents the diminution of the atmospherical air
therein contained. If two leaden wires of equal
lengths and diameters, be exploded by equal
‘electric discharges in unequal receivers, the di-
minution of the air which they contain will be in
proportiohf to their contents ; and if the receivers
~ contain atmospherical air, that which is seem-
ingly lost by the process is oxygen gas, absorbed
by the exploded metal, which becomes converted
into a trae metallic oxide.

Exp. 172.

Tin.

Sixteen inches of tin wire of one hundred and
twentieth part of an inch in diameter, was put
into fig. 82, and after it had been laid in water
80 long that the air in the inside was become of
the same temperature as the water, the wire was
exploded by two discharges, and by that means
converted into an impalpable powder, nearly
the same as the lead wire, but of a purer white;
the apparatus was then again laid in water till the
air had gained its former temperature ; when the
cock was opened the mcrcury rose three inches
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and the air by the test of flame seemed to be as
highly azotic as that in which lead had been ex-
ploded in the hundred and sixty-fifth experi-
ment. :

The last experiment repeated with wire of one
hundredth part of an inch in  diameter, and the
result was the same.

Tin burns with a vivid yellow flame when ex--
ploded.

Exp. 173.
Iron.

Thirty-two inches of iron wire, of the two
hundred and thirtieth part of an inch diameter
was put into fig. 82, and exploded by five dis-
charges, the mercury rose three inches.

The wire was converted into an impalpable
powder of a reddish brown colour; the residue
of air seemed to be the same as that left in the
hundred and sixty-fifth experiment, wherein lead
and tin had been exploded. It extinguished a
candle nine times.

Wires of different diameters were taken, with
a view to try what degree of ignition was re-
quired to cause the greatest absorption of air,
or in other words to make the most complete
oxide.

Ff
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The same degree of strength of charge was
directed through a wire of one hundredth 'part of
an inch diameter—no air was absorbed; the wire

-was only red hot. ‘
Wire of 1% was exploded andcon- -
verted into balls, the mercury inches.

TOSE +.vvooceresosnnoncasas 6
Wire of ., converted into very-
small powdered balls. . ........ ,6

Wire of _ into flocculi and balls .

ISO

of 2 Into an lmpalpable
powder of reddish brown colour 1,1

Exp. 174.

Copper.

Thirty-two inches of copper wire of the two
hundred and sixtieth part of an ineh diameter
was prepared in fig. 82, and exploded by five
discharges; the mercuryinthegage rose one inch
and one-tenth. It was converted into an impal-
pable powder of a purple brown colour; the
residue of air extinguished the flame of a small
wax taper twice.

‘This metal burns with a green flame when
exploded.
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All the foregoing experiments were made by
myself, at my house in Poland Street, but the
following were made at the house of Mr. Camp-
bell, in South Audley Street, who honoured
me with his assistance. The apparatus which
'we used was of .my own construction, being a
double plate machine; each plate twenty-six
inches diameter, and a double battery of thirty
jars, of my common size," containing about
thirty-four square feet coated glass. The elec-
trometer was the same as that described in Ni-
cholson’s Journal, Vol 11, page 528, excepting
that instead of using pins of certain weights to
put into B, the arm C B was divided into grains
with a slider upon it, which was set to the
weight required, as I commonly make them at
present, being more convenient. See fig. 80.

Exp. 175.
Pure Silver.

Forty-five inches of silver wire of the one hun-
dred and thirtieth part of an inch diameter was
exploded by flve discharges ; the slider uponthe
electrometer was set at forty grains; it was con-
verted into an impalpable black powder; the
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mercury rose in the gage about half an inch,
and the flame of the taper was extinguished nine
times. '

. Silver burns wnth a greemsh flame, nearly
resemblmg copper, :

Exp. 176.
Grain Gold,

Fifty-four inches of wire drawn from grain
gold, of one hundred and twenty-fifth part of
an inch diameter, was exploded by six dis-
charges ; the slider upon the electrometer was
set at forty-two grains; it was converted into an
impalpable powder of a dark brown purple co-
lour; the mercury rose in the gage about a
- quarter of an inch, and the flame was extin-.
guished four times,

Exp. 177,

Nine inches of the same sort of wire, but of a
less diameter, being one hundred and thirtieth
part of an inch, was exploded in the same re-
ceiver, by one discharge; the mercury rose
about two tenths of an inch, and the flame was
extinguished four times,
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Exp. 178.

Platina.

Twenty-seven inches of platina wire, of one
hundred and thirtieth part of an inch diameter,
were exploded by three discharges. When the
gage cock was opened, the mercury rose a quar-
ter of an inch; but on applying the flame to the
residue, it was not extinguished.

As platina is easily ignited by electricity, the
slider upon the electrometer was only set at
twenty-two grains, for the last and residue of air
did not extinguish the flame. It was supposed
that too low a charge had been used ; the slider
was therefore set at thirty-two grains, and the
experiment was repeated with the same length
and diameter of wire, and exploded by the same
number of discharges. =~ When the cock was
- opened, the mercury rose about one inch, and
the flame of the taper was extinguished five
times. The metal was converted into a black
impalpable powder, resembling that of silver,
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"Exp. 179.
Zinc.

Nine inches of zinc wire of one hundredth
part of an inch in diameter was exploded by one
discharge. When the gage cock was opened
the mercury rose half an inch, and the residue
of air extinguished the flame of a taper twice.
The metal was converted into an impalpable
powder of a white colour resembling that of tin.

This metal being so difficult to draw into
wire, I was obliged to conclude with the above-
mentioned length. The method of making this
metal malable was at this time not known.

From the result of the foregoing experiments
it may he safely concluded, that all the ductile
metals can by electric discharges be sublimed,
and converted into proper oxides, by absorbing
the oxygen of the atmosphere ; and though some
of the metals resist the action of common fire,
and require different solvents to convert them
into different oxides, yet they all yield to the
action of the electric fluid. A

It is remarkable that platina, though it resists
the action of common fire, is more easily ex-
ploded by electric discharges than copper, silver,

e P R
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ot gold, and seems to be as greedy of oxygen as
any of the other metals ; but these experiments
have not been sufficiently extended to settle the
last mentioned property.

It is well known that all metals which are sub-
limable by common fire, absorb oxygen in dif-
ferent degrees, and likewise in different propor-
tions, according to the different degrees of heat
employed ; this seems likewise to take place
when they are sublimed by electric discharges,
but the proper degree of discharge for each metal
remains for investigation ; and as different metals
differ as conductors of the electric fluid (which
has never yet been well defined), this furnishes
matter sufficient for a future pursuit.

The latest experiments upon the conducting
power of metals, were made by Dr. Van Marum
and myself, at Haerlem, butas I had not at that
time invented the electrometer which I have at
present, and which the nature of the experi-
ment required, I have some reason to think
that ‘they are not perfectly accurate. I have
concluded these experiments without proceeding
to the non-ductile metals, because I know no
way of arranging them so that they can be acted
upon with sufficient accuracy.

The experiments which have been made upon
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different metals mentioned, have been very
numerous excepting zinc, but for the sake of

brevity, and to avoid tautology I have only men-
tioned those which I thought to be absolutely

necessary.



225

PART THE NINTH.

Ovides of Metals formed by exploding Wires
stretched parallel to the surface of Paper or
Glass Planes.

These experiments were first done at Haer-
lem by Dr. Van Marum and myself, in the
year 1787, with a battery containing 135 square
feet coated glass, but I have since found that one
of my common sized batteries of only 17 square
feet, is quite powerful enough for that purpose,
(when my method of increasing the charging ca-
pacity of the jars is attended to,) and the figures
formed by it are in every respect equally perfect
and beautifyl ; the metals for this purpose must
be drawninto wireof certain diameters, regulated
according to their conducting property; the ap-
paratus is represented fig. 81. M L is a maho-
gany board about fourteen inches long and five
broad ; at about an inch from each end are two
upstanding pieces through which two wires

Gg
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slide, bent in the form of a hook at one end ;
these pieces have screws to stop the wires at any
distance from each other, the wire that is intend-
ed for oxidation must be turned up at each end,
so as to form an eye, which is done by bending
the ends round the hook, and twisting it round
between the fingers ; the wire between those
eyes should be about ten inches long; then a
piece of paper to receive the oxide must be

“stretched along the board as flat as possible, the
eyes of the wire for oxidation must be hooked to
the sliding wires on the board and drawn perfectly
straight, and at about one-eighth of an inch dis-
tance from the paper; one of the sliding wiresof
the board must be connected with N, and the

- other to the outside of the battery, by means of
a metallic wire represented at L O,

Exp, 180.

Take ten inches of lead wire of one ninetieth
part of an inch diameter, extend it over a paper
on the board as before directed ; set the [slider
on the moveable arm of the discharging electro-
meter at 20 gr.; connect the electrometer, and
the conductor of the machine with the battery,
as is represented 81—then turn the machine—
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when it is charged high enough, the electrometer
will direct the discharge through the wire, which
will explode; and a white cloud of oxide
will rise up in the air, and a beautiful figure,
the whole length of the wire, will be left upon

the paper, of a black grey colour intermixed
“with blue. ‘

Exr. 181.

If tin wire of the same length and diameter
be subjected to the same process, with the dif-
ference only that the slider must be set at thirty
grains, on account of its not being so easily fu-
sible by electricity as lead; a cloud of oxide
will arise of a whiter colour than that of lead,
and a figure will be left upon the paper as beau-
tiful asthatof lead, but of a very differentcolour,
being chiefly yellow intermixed with grey.

Exp. 182.

Zinc wire of the same length and diameter re-
quires a greater quantity of electricity than the
foregoing metals, to convert it into an oxide ;
the slider must for that reason be set at forty-five
grains. At the explosion, a cloud will arise of a
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blueish white colour, and the figure left upon
the paper will be of a dark brown colour, with
a tinge of yellow at the outward edges, resem-
bling the figure made by the tin. This wire
was drawn from the newly invented malcable
zinc ; probably it may have a small mixture of
tin to favour its malcablhty ‘ )

Exr. 183.

Iron wire being the next fusible metal, by
electricity, but on account of its being much
more refractory than tin, the diameter must be
the hundred and fiftieth part of an inch, and
the’slider of the electrometer set at thirty-five
grains. At the discharge, a cloud like oxid will
rise up in the air of a dark grey colour, and the
figure left upon the paper is nearly the same co-
lour as that which rises up.

Exp. 184.

- Copper wire being the next fusible by elec-
tricity, and is so nearly the same asiron that
there needs no alteration in any part of the ap-
Pparatus nor diameter of the wire. At the ex-
plosion, an oxide will rise nearly of the same
colour as that of iron, but the figure left upon
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the paper is much more beautiful,v being mixed
with various colours, remarkably bright.

Exp. 185.

Platina wire, though so refractory to common
fire, yields to electricity nearly the same as the
last mentioned, so that the same length and
diameter must be taken, and the slider to the
same number of grains ; at the explosion, a dark
coloured oxide will arise, and the figures left on

the paper will be of a dark grey colour with
little variation.

Exp. 186.

Silver wire of the same length and diameter as
the last, buton account of its not being so easily
fusible by electricity, the slider must be set at’
forty grains; at the explosion a dark grey co-
loured oxide will rise, and the figure left on the

paper will be of a dark grey colour resembling
that of platina.

Exr. 187.

Gold wire, of the same length and diameter; .
the slider must remain at forty, because it is
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nearly of the same fusibility as the last men<
tioned; at the explosion, a dark brown oxide will
rise, and the figure left on the paper will be of
a purple colour, with much variation, resem-
bling that of copper.

All the above figures may be struck upon glass

"in the same manner, and by the same apparatus;
the only difference is, that a plate of glass must
be laid under the wire instead of paper, and the
figures are surprisingly beautiful.

The beauty of the figures depend much on the
wire being extended at a right distance from the
paper,. which is learned by experience. The
nearer the wires are to the paper the more
striated will the figures appear; the height of
the charge being governed by the number of
grains to which the slider is set, and that which
I have mentioned for each experiment is the
lowest’;—to save the trouble of turning the ma-
chine longer than necessary, it may be set to a
higher number; the experiment will succeed
equally well, and some of the figures will be
more beautiful.

It is very remarkable that the oxide of lead
produced by experiment 158, was white, and
also the cloud wich appeared at the explosion
experiment 180, that the figure left on the pa-

~ per should be a brownish black, intermixed with
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blue. All the figures produced by the above
experiments are very different from their real
oxides, when produced in receivers, and though
some bear a resemblance of each other, in some
particulars, yet they are all easily distinguish-
able.

All metallic wires undergo several changes by
~ being subjected to electrical discharges of diffe-
rent degrees of power; the most remarkable are
those of iron ; it is first yellow, then blue, then
very little different from its natural colour, then
redhot, thenappearsa string of balls, then drops
in balls; then disperse in balls; then in balls
and flocculi; then into an 1mpalpable powder
hghter than air.

When metallic wires are reduced to powder
by electricity, it is never of an equal fineness,
however violent the discharge may be in propor-
tion to the diameter of the wire ; part of the me-
tal, the whole length of the wire, will be re-
duced to a powder lighter than air, and another
part, the whole length, into a powder heavier
than air, and it is this last part of the wire which
forms the figures upon paper, and glass, or any
thing else laid under to receive it; if they are.
exploded in close receivers, some of the powder
falls immediately to the bottom, some falls gra-
dually and some remains suspended in the air
for a considerable time.

~
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Exp. 188.

Take a cylinder of about two inches diameter,
and eight or nine inches long, mounted at both
ends, so that awirecan he extended and exploded
m the inside, with the same degree of power as
in experiment 158. Suppose the wire to be
lead—at the instant ofthe explosion, thecylinder,

which was before clear and transparent, will

then be filled through its whole length, with a

white powder ; and when the cylinder is opened,
the powder which fell down last will be of the

purest white ; the same will be the case if tin is

exploded, but a great quantity of the powder
will be white. Malcable zinc seems to possess
the same property, but all the powder or exides
of the other metals will be of different colours,
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PART THE TENTH.

MAGNETISM BY ELECTRICITY.

It has been observed that compass needles
after a thunder storm at sea have been affected
by it; sometimes they have lost their magnetic
virtue, at other times only weakened, and at
others reversed; artificial electricity has the
same power when the needles are made in a pro-
per proportion to the size of the battery ; steel
wire of the fortieth part of an inch diameter
seems to be of proper proportion, or watch
spring clipped lengthways in two ; they areeasier
suspended upon a point when a hole or rather a
dent is made in the center.

Exp. 189.

If an unmagnetic needle four inches long be
laid in the magnetic meridian, and a charge of
twenty grains repulsion from the abovemention-
ed battery be directed through it, it will become

Hh
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magnetic, and that end which lay southward
will be the aouth pole.

Exp. 190.

1f a needle four inches long, and weakly mag-
netic, be laid in the magnetic meridian, with its
north pole towards the south, and a charge ‘of
twenty grains repulsion be directed through it,
its magnetic virtue will be- either destroyed, or
its poles reversed ; if it should only happen to
be destroyed, a second discharge will reverse its
poles, but if it was reversed by the first dis-
charge, a weaker charge would only have des-
troyed it.

Exp. 191.

Set an unmagnetic needle in a perpendicular
direction and direct the abovementioned dis-
charge through it ; its uppermost end will be the,
south pole of the needle ; if it be turned, and a
second discharge directed through it, its virtue
will be either destroyed or reversed; if only
destroyed, a stronger discharge would have re-
versed the poles, but a second will answer the
same as a stronger would have done at first.

If an unmagnetic needle be laid in the mag-
netic equator, it will be sometimes magnetic,
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and at other times not, in whatever dlrectlon
the discharge is passed.

It has been universally supposed that it was
the direction of the electric fluid passing through
a needle that made it magnetic; experiments
have however taught us that this makes no dif-
ference in whatever direction; the success of
the experiment depends wholly upon the direc-
tion of the needle, and the power of the dis-
charge, which may be too strong, as well as too
weak, to have the desired effect.

The above experiments sufficiently prove that
electricity has the property of giving as well as
destroying the magnetic virtue in metallic
needles; hence it was supposed that it would
have the same effect upon loadstones, but when
a loadstone was subjected to the discharge of a
sufficient degree of power, its virtue was entirely
destroyed ; all attempts to restore it by electri-
<city have proved unsuccessful.

Electricity, when applied in too great quan-
tities, is fatal to both animal and vegetable life,
of which we have many instances. It has been
supposed, and even supported by experiment,
that when properly directed it is favourable to
vegetation, and propagation of animal life; but
these are questions of much controverly and
generally disbelieved.
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PART THE ELEVENTH.
St —
Descfzption of an Electrical Kite Apparatué.

Plate 1x. A B is a wooden frame, wherein a
roller turns upon a brass axis, divided into two
"parts. ‘BC and C A is that part on which the
- string of the kite D is wound. The frame is sup-
ported by three mahogany legs, upon the top of
which are fixed three pieces of glass covered over
with brass funnels a be, to prevent the rain-
from wetting the glass; h is a small apparatus
for the purpose of letting the electric fluid (when
it comes too strong) pass away down into the
water, asis seen at E when a thunder storm is
expected. A second roller as F must be used,
pushed fast in the ground at about twenty or
* twenty-five feet distance from A B. Upon Fis
wound asilk cord, oneend of which is made fast
to the roller between A C, which part is much
larger in diamster than the other. When the
kite rises higher it will cause the silk cord upon
F to be wound upon A C, which is governed by
the handle G without any danger. By turning.
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the handle the contrary way, the silk cord will
come back again from A C to F, and the kite
will be drawn down. The cord of the kite is
made of strong packthread with brass wire twist-
edin it, and a brass wire passing from the
cord is connected with an insulated conductor
H, standing upon a table at which all the ex-
periments can be made with it, as if it was the
prime conductor of an electrical machine.

Kz}crimcntc made with the Electyical Kite.
Exp. 192.

- The apparatus being arranged, as is repre-
sented in the plate, the kite let fly with thiee
hundred feet length of cord, sparks were drawn
from the conductor standing upon the table,
about the tenth part of an inch in length, which
was so strong that it was felt to pass through the
whole body. A bottle was set to the conductor
~ butit charged very weakly, and no ways in pro-
- portion to the strength of the spark, when com
pared with those taken at the prime conductor

~ of an electrical machine.



239
Exr. 103.

The wind being favourable, the kite took three
hundred feet more length of cord, the sparks
were then so painful that each spark wasasa
strong shock, as received from a Leyden bottle,
but not longer than before ; the above bottle was
set to the conductor ; it charged but a very little
stronger than before, no ways in proportion to
the increased strength of the spark; this was
thought to proceed from the length of the cord
only, and not from any increase of the electri-
city received from the atmosphere by rising so
much higher than before.

Exr. 194.

The kite was drawn down and the strings al-
tered so as to make it fly afar of, but not rise to
such a great height as before, and when it had
taken the same length of string as before, I found
the sparks of the same strength, and the bottle
charged to the same height as before, which con-
firmed the conjecture that the strength of the
. spark was caused by the length of the cenductor,
and not by any increase of electricity collected
by flying higher; it remained to be proved
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whether the many unavoidable points and small-
ness of the wire in the string of the kite was the
reason why the sparks were so short, and the
low charge of the Leyden bottle.

~

Exp. 194.

To prove this, I stretched the string of the
kite horizontally in the field, supporting it at
different distances with insulating sticks, and
annexed one end of the string to the prime con-
ductor of an electrical machine, whose striking
distance, when not annexed to the string was
about one inch; and when annexed to the string
about the eighth part of aninch. In taking the
spark from the conductor in this situation, the
same sensation was felt, as in taking the spark
from the string when annexed to the kite. A
cpated bottle was set to the string, and it was
charged to about the same height as when it was
charged by the kite. This appeared a sufficient
proofthat the points in the string, and the small-
ness of the wire was the reason that the bottle
could not be charged higher; also that the.
quantity'of electricity was nearly equal, except-
ing in a thunder-storm. when the points could
not act so as to diminish the strength to.such a
degree as when there was no thunder, the latter
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in some respects being different from the former,
because in a thunder storm the cloud which
causes the thunder is supposed to be positive ;
the earth may then be said to be hungry and gap-
ing for electricity, the cloud being drove forwards
by the wind, and meeting the kite discharges
~ its contents, with a force in'proportion to the
quaritity of electricity contained in it, which is
sufficient to break through all interruptions
without making use of the points to fly off: be-
cause it cannot fly off there into a conductor to
carry it to the desired place, with a velocity
equal to the quantity. 4

Exp. 195.

Some time after I had formed the above
" stated conjectured ideas, I met with a pheno-
" menon sufficient to confirm them. Being one
day in the country, in company with a friend,
we raised the kite (the weather seeming rather
favourable) to its usual height, and we had then
nearly the same quantity of electricity as usual.
After it had been up about an hour we saw a
thunder-cloud in its way to the kite, and as it
- appoached, the electricity increased, till it be-
ganto run in a successive stream to the appara-
tus, which I contrived to receive the electricity
Ii '
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which would be too formidable forary common
‘experiment. I immediately placed the appara-
tus at the distance of four inches; it continued
‘still going over, not in a stream but ' in balls of
. fire, with loud explosions; coated bottles were
no sooner placed at the conductor than “they

were immediately broken; this continued for

about the space of five minutes; when the cloud
seemed to be nearly discharged, it was driven
off by the wind in a direction from -the ‘kite.
"This then sufficiently explains what I have ad-
vanced concerning the points and the smallness
of the wire contained in'the strmg of thekite 5
that they can act as discharges of electricity ins -
ordinary cases of the atmosphere, and as con-
.ductors when the atmosphere is overcbarged with
the same.
Ifa greater height should be requu‘ed than can
“be obtained by one ‘kite, two, three, or more may
belet fly above each other, from thesamestring, so
“that almost any height required can be obtained.
The first kite is as usual without any alterations,
but the middle stick of the rest must have a long
slit in the middle, of such width that the cord
can freely move in it, in any direction. When
“the first is let fly ‘as high as it can, the end of
~ its string is put through the slit of the second
and tied to its string, if it be then held to the
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wind it will rise, and the first also; when the
two first have risen to their greatest height, a
third may be added and connected in the same
manper, and so on to any number. It some-
times happens that the wind in the higher parts
of the atmosphere blows in a different direction
from that below ; when this is observed the kites
should be drawn in or they will fall.

Ezxperiment with three Kites.
Exp. 196.

Some years ago, in the month of May, I let
a kite fly with 500 feet of cord, which seemed to
‘be as great a weight as it could carry, but as no
sparks could be got from the wire'in the string,
and the kite would not rise higher, I fastened a
secondto it and they both continued rising till the
second had 500 feet niore cord, but still it shewed
only faint signs of electricity ; a third kite was
then added, which took 500 feet more, and then
sparks were drawn, but very weak, only just felt
inthefinger. The wind was south-west,and the
sky was covered with clouds. I had observed that
in such a state ofthe atmosphere, littleor noelec-
tricity could be obtained, and that the electricity
was the strongest when there were no clouds, of
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very fetv, excepting in thunder storms. I often
repeated such experiments at that time, and al-
ways found the electricity from the kites to be
positive, but other writers make mention of hav-
ing had both pesitive and negative. '
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. APPENDIX.

GALvANISM.

To treat upon Galvanism in a deserving man-
‘ner, would lead me far beyond my intended
bounds; however, as its effects, in my opinion,
are purely electrical, and ag it is a subject which
has engaged the attention of the most eminent
philosophers, and upon which several volumes
have already appeared, it would be inexcusable
in me, when treating of electricity, to pass it over
in silence : at the same time, I myst excuse my-
eelf from offering any theory of my own; or
from entering into a refutation of those offered
by others; all of which have turned out to be
mere hypothesis, -being unsupported by that
extensive range of facts which alone can consti- -
tute a true theory. '

‘The apparatus commonly termed the galvanic
pile owes its birth to the celebrated professor
Volta; and is still with very little improvement
on the Continent ; but since Mr. Cruickshanks’
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“ invention of the trough, the piles are seldom used
in this country.

- Signor Volta’s electrical pile is composed of a
number of plates of zinc, copper, and pieces of
wet cloth, all of equal size, piled one upon ano-
ther: first a plate of copper, then of zinc, then
of wet cloth; then of copper again, of zinc, and .
of wet cloth, until a pile of twenty, forty, or
sixty platesofeach is raised. The clothshould be
wetted either with salt and water, diluted nitrous

~ acid, or any other oxidating menstruum.. -

To produce a Shock by Volta's electrical Pile.
Exv. 197.

-Take two instruments represented by fig. 103,
grasping the thick end close in each hand (the
hands being previously wetted in the same solu-
tion the cloth is wetted in); then with the point
of the instrument touch the lowermost plate,
holding it there by one. hand, while with the
other you touch the uppermost plate; a shock
will be felt something similar to that of a charged
Leyden phial, but not perfectly so, because
when each side of a charged Leyden phial is
touched in the same manner as above, the whole
contents of the electric charge passes instanta-
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neously from one side of the phial to the other,
and its action ceases ; but when each end of a
Volta's pile is touched, part of the contents
passes off instantaneously but not the whole; it
_ continues running in a stream without intermis-
sion, for a considerable time : this is proved by
a variety of experiments, amongst which are the
continued decomposition of water and several
other fluids; also when it has sufficient power,
an iron wire may be kept red hot for a space
of time.

Mr Cruikshank’s galvanic trough, plate vi,
fig. 104, is made of baked wood, wherein
grooves are made opposite each other one-tenth
-part of an inch deep, and sufficiently wide to
admit a plate of zinc and copper soldered toge-
ther ; three of these grooves are made in the space
of an inch ; an interstice being left between each
pair of plates, represented by the white part in
the plate, which is to be filled with diluted ni-
trous acid, or any other oxidating menstruum,
to answer the same purpose as the wet cloth in
the pile. The pairs of plates after being solder-
ed together must be cemented into the grooves.
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To produce a Shock by the Galvanic Trough.
Exr. 193.

Fill each interstice with the abovementioned
menstruum, which is easiest done by elevating
- one end, and pouring the liquid into the first in-
terstice; the rest will successively fill of them-
selves, taking particular care not to fill the trough
so that the tops of the plates will be coveredwith
the liquid when laid down level. Then hold
~ fig. 103, as before directed, in each hand one;
put the point of one into the first inter-
" stice, and the point of the other into the last, a
- .shock will be felt exactly the:same as with the
‘pile, provided the number and dimensions of
the plates are the same. L

To direct a Galvanic Shock, or pass the galvanic
fluid through any particular part of the body,
Jor medical purposcs.

Exp. 199.

Suppose a person. is to be galvanized through -
the he'ad; place the patient and trough{as 1s re-
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presented . in ﬁg. 104 : the ‘interstices of the
trough being filled with diluted nitrous acid, put
one end of each director in the holes at the end
of the trough, the other ends beiug directed to
the place where the galvanic fluid isintended to
act ;—havingpreviously screwedtotheendsof the
directors two button-like piecesof metal, covered
with cloth, which must be well soaked in the
sameliquid asis used for the trough ; hold them to
the patient as is represented in the figure, and
press them gently to the part. On thefirstappli-
cation the patient will feel a shock, and see a flash
of light—if the ends of the directors are not re-
moved the patient will experience no more
shocks; but a current of galvanic fluid will run
through the hedd, entering in from that end of
the director which is annexed to the zinc end of
the trough, and passing out to the copper end,
by the other director; this current will be felt,
or not, by the patient, according to the size”
of the trough, or number of plates. If it is de-
sired that the patient should have.shocks, one
of the directors must ‘only touch the patient by
intervals ; the other being kept close to the part
each touch will prodace a shock. In the above
method the power of the whole trough is felt—
if it should be too severe, screw on to the end of
either of the .directors the spring clasp ¢, and
Kk
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instead of fixing it to the end of the trough, slip .
. iton any of the plates, and the shock will be

- moderated, accerding to the number of platel
included by the directors.

It is this shock given in different dnrectlons,
which produces muscular motion in animals,
" after animation is suspended from whence it
was supposed it might he of use in resuscitation
- under such circumstances, &c. This 1 have
tried on two malefactors, but without success..

The apparatus used for the above purpose,
consisted of three troughs combined together,
each of which. contained forty plates of zinc and
copper of about one inch and a quarter square
surface. 'When one of the condugtors was ap-
_ plied to the mouth and the other to the ear, the
Jaws began to quiver, the adjoining muscles
were horribly contorted, and the left eye actusl-
ly opened.' (For a farther account of thete ex-
periments, see an Account of Galvanism by Jokn
Aldini, printed for Cuthell and Martin, Lon-
don, 1803.) In this work the writer says, that
the effects produced by galvanism on the human
frame are different from those communicated by
" electrical machines. This he has not proved ; it -
18 certain that muscular motion can be produced
by common electricity, as powerfully as by gal-
vanism, but not in ‘such quick succession, be:
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cause when muscular motion is to be produced
by common electricity, it must be by discharges,
either from coated glass or a very large insulated
conductor, which takes some time in charging ;
more or less depending upon the power of the
electrical machine; indeed there has not ye!

been made an electrical machine that can throw .
off so much electric fluid, in a given time, as can
be produced by a galvanic trough of enly thirty-
two-pairs of plates. The latter is capable of
igniting eight inches of iron wire, with the
same power as two highly charged jars, and
the experiment can be repeated several times by
the latter, before the jars can be charged to such
a degree, as to produce the same effect once.
Galvanism has also the advantage over common
electricity, that it can be administered in all cir-
cumstances where common electricity can, and
in some circumstances where common electricity
cannot; it is therefore very mueh to be lamented
that something has not yet been set on foot, in
order to give it a fair tnal in cases of suspended

animation, ;-
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Descrzptzan and Method of using the self-actma
Galvamc Trough.

Exr200

Flg 105 represents a person galvamzmg him-
self. CZ is the trough; c,d, adn‘ector, which
by means of a wheel att, is caused to move upon
an axis, lifting and depressing the ends of
¢ d as it -goes round, being turned by means of .
machinery contained in i. The end d is made
to touch the zinc end of the trough at z, and the
other end moves in a groove at ¢, fixed to a me-
tal cup filled with salt and water, in which the
patient holds one hand ; m k is the other direc-
tor, the end k is put into a hole at C, the cop-
per end of the trough ; or by means of the clasp
e; fig. 104, fixed to any of the intermediate
plates, in order to lower the shocks, which are
felt at the moment the end d touches Z. 'When
the patient applies it to himself as is represented,
the shock enters the left hand and goes oat at m.
When shocks are not required, but a current of
the fluid to pass through the parts represented in -
the figure, the machinery must not be wound
up, but the wheel must be set in such a posi-
tion that d shall rest upon Z, the current will be
in the same direction as the shocks. The inter-
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stices of the trough are supposed to be previously
filled with some of the solutions before men-
tioned. ' '

To Igﬁile Iron fViré.
Exp. 201.

*Fill the trough a b, fig, 109, 48 mentioned
before ; ‘ put into the holes at each end of the
trough a brass wire ; ‘hold the wire which is ia-
tended to be ignited with one hand, close to a,
or, which is better, wind it once round the wire,
to be certain that it is in contact; with the other
hand draw the wire straight, and move it so as
to touch b, and the wire will be ignited ; if the
trough fshould not be powerful enough to ignite

the whole length, bend a b towards each other,
 till the distance issuch as the power of the trough
* requires. ‘ ‘

It must be observed that a galvanic instru-

ment has its greatest power on its first be-
ginning to act, and grows gradually weaker:
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Decomposition of Water by Galoaniss.
| Exe. 203.

Take a b, fig. 107, which represents a glass
tubewith a platina wire about one inch long, her-
metically sealed, perfet]y air-tight, and mounted
with brass for the convenience of ¢onnection; b
& a brass cup, with a brass pin passing through
it ; its under end is put-into a hole at z, which
prevents the cup and glass tube.from .faliiug, and
at the same time renders the connection with the -
zine end perfect ; in the other end.of the pin s
. 2 hole for the reception of any part of wire, which
is intended to be used.  Fill the glass tube and
cup with water; put one end of a platina wire
jnto the hole at the tap of the brass pin, ina
perpendicular direction ; invert the glass tube |
" over it; put the end a, of a director into-a hole
at the copper end of thetrough at c, and let the
other end only rest upon the brass mounting at
the top of the tube (the trough being previously
. filled), the decomposition will immediately begin,
and two currents of gas will be seen to ascend to
the top of the tubey that passing from the lowest |
“wire will be oxygen gas, and the other hydrogen
gas. If the process be continued till the gas -
produced occupies about-one half of an inch of -
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the tube, and inclined so that it remains between
the ends of the wires, and a spark directed

through it frem an electrical machine, the gas -
~ will take fire and an explosion will happen.

To produce Hydrogen Ggs.
Exp. 203.

Take the platina from the brass pin, and in
its place put a piece of wire made from any
of the oxidable metals, as tin, copper, &e.
then if the galvanic actionr he applied as before,
gas will be produced at the upper end only; at
the lower wire will be produced an oxide, which
will be seen floating in the water, and gradually
precipitating. The gas produced at the upper
wire will be hydrogen gas ; if it be submitted to
an eléétric spark as the last mentioned, it will
not take fire nor any explpsion happen; ifa
little oxygen gas be admitted, or common atmos-
pherieal air, about the same quantity as the hy-
drogen gas, and then an electric spark intro-
duced an explosion will happen; a certain prc;of ' ,
that the gas produced was hyd-ogen gas.
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To p}'oducq Oxygen and‘Hydroge'n Gas sepa- .
rately, in two different Receivers.

- Exp. 204.

Fig. 108, a b represents a wine glass with two
holes drilled opposite each other, wherein are
cemented two glass tubes bent, w1th a platlna
wire passing through each ; the outward ends of
the wires are bent in the form of a hook or eye
and the ends on the inside of the glass are bent .
downwards ; the glass is filled with water, as also
two small glass receivers, which are inverted
over the ends of the bent tubes; the end of one
director is put into the hole at z, the zinc end
of the trough, and that of the other into the hole

- at.c, the copper end, and their other ends must

. be connected to the outward ends of the platina
" wires ; the trough being previously filled with
the proper liquid, oxygen gas will be produced
by that wire which is connected with the end
- of the trough z, and hydrogen by the other,
each being ,received-in 1fs respective receiver. . '

7
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To Hydrogenise Metal.
Ex. 205.

Fig. 109 is a straight glass tube half filled with
pure water, about six inches long, and half
an inch wide, with platina wire about one inch
long passing through the end B and hermetically
sealed; at the end A is another platina wire
passing throﬁgh a cork and pushed down past
the end of the other wire so as to be parallel to
each other. ‘

Set the tube in a perpendicular direction and
annex the end of the wire at B to the zinc end
of the trough, and the wire at A to the copper
end ; gas will be produced at both wires as inthe
foregoing experiments; but by continuing the
galvanic action the short wire will acquire a gold-
like colour, and the other become black, so far
as they passed each other in the water; if the
annexing wires be changed so that that which
was connected with the zinc end of the trough
be connected with the copper, and that which
was connected with the copper end be applied to
the zinc end, the black powder will leave that -
wire which was black, and become perfectly
bright, and afterwards obtain a gold "colour;:
and the other which was before ofa gold colour

' L1
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will become black. The gold colour seems to
be only a slight tinge upon the surface of the
metal, but the black ooks like a powder lying
‘upon the sarface of the metal. When other
. metals are submitted to this process other combi-
nations are formed;- some of them are oxi-
‘dised ; some combined with hydrogen ; others
tnite with pure water by the galvanic influence:

This colouring matter has not yet been inves-
tigated. - I observed it in Feb. 1805, and gave
an account eof it in the philosophical magazine
for March 1805 ; and Mr. Brugnatelli had ob-
served the same in Sept. 1805, and has denomi-
nated it Hydroret of hydroginated platina, i.e.
hydroginised platina combined with water.
How far he is - justifiable in giving it this deno-
mination, time only can determine.

Ozymuriatic Acid fbhﬁd by the Galvanic
‘ pmeeas '

ExP 206.

Take.a glass tubqﬁ about three or four inches
long and half an inch wide, represented by A
B. fig. 84 The end-B is covered with a bladder
bound perfectly Water-tlght 3 the other end is
loosely fitted with a cork through whlch passes
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platina wire, reaching nearly to the bottom of
the tube. It is half filled with pure water, and
standing in a wine glass which also contains pure
water, one end of another piece of platina wire
is put into the water so as to touch the bladder,
and the other end is connected with the copper
end of the trough, and the first mentioned wire
with the zinc—then if the galvanic action be
continued an hour or more, according to its
actingpower, the liquid will whiten the nitrates
of silver and mercury, and turn the blue tinc-
tures into a lively red.

 Soda Solution neutralized. '
Exr. 207.

If instead of water a weak solution of soda be
introduced into the above apparatus, and galva-
nised in the same manner, its alkaline proper-
ties will disappear.

 Oxymuriatic Acid and Soda formed separately.

Exr. 208.

Let two tubes fig. 85, be prepared asthe above
described, and set in a glass with water ; annex



260

the wire proceeding from the inside of ane to
the zinc end of a galvanic trough in action, and
the other to the copper end ; muriatic acid will
be obtained in the first and soda in the other.

N. B. Some of our most eminent chemists,
are of opinion that the products obtained in
the three last experiments, proceed rather from
a defect in the apparatus than the sole action
of galvanism,

Deﬂagratim; of Charcoal by Gakoanism,
’" Exe. 209,

Charcoal for this experiment must be made of
“some very close grained wood, such asbox-wood,
or lignum vite well charred and ¢ut into small
piecesabout one inch long, one end being scraped
to a point, and the other so that it can be held in
a port_crayon fixed to the end of one of the di-
rectors ; then approaching the point of the char-
coal to the end of the other director, light will
either appear or the charcoal will be set on fire.
The particular management required is soon ob-
tained by trials. The light when properly ma-
naged exceeds any other artificial light ever yet
produced.
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To charge a Leyden Phial by the Galvanic

. Trough.

Exp. 210.

When coated glass is to be charged, a Ley-
den phial, such as can be easily grasped in the
hand is proper for that purpose. Lay one end of
the directors of the trough flat against the out-
side coating of the phial; grasp them in the
hand, so that the director and coating may be
in perfect contact—move the hand so as to strike
the other director with the inside connexion of
the phial, and the phial will be charged; the
other ends of the directors are supposed to be in
their respective holes, at each end of the trough,
or fixed upon so many pairs of plates as are in-
tended for trial, and supported from touching
any other conducting substance. Ifthe charging
power of the trough be very weak, then the
condensor and condensing electrometer will be
required to make the gold leaf diverge, and if
strong the gold leaf of itself will shew the de-
gree of the charge.  See Exp. 211.
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To produce Motion, and Contractions qf the
Mouscles in the Body and Head of an Animal
aﬂer Separation.

The trough or troughs ought to be regulated
in proportion to the size of the animal. To
produce the best effect, a number of small
troughs answer better than large ones, see page
250. For the head, and body of anox, lesspower
than is therein mentioned would not have the
desired effect; but for smaller animals that num-
ber of trougls is not necessary.

To produce Contractions in the Head ;Jf an Oz,
after Separation from the Body. '

The head and galvanic troaghs being placed
in aconvenient situation, instead of the com-
mon dircetors, wires must be used, and plated
copper wire seems to answer best, about one
fortieth part- of an inch in diameter, and of
a convenient length. Put one end of one wire
into the hole upon the top of the first pair of
plates, or in the interstice between the two first
pairs immersed in the liquor, and the other end
into one of the ears, which must be well wetted
with salt water, and the end of another wire
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into the other ear, likewise well wetted. These
‘two wires held in that position, an assistant must
dip the end of the last wire into the liquor con-
tained in the last interstice by intervals, and
every time that the liquor is touched contrac-
tions will be produced ; the eyes will open; the
ears shake ; the nostrils swell, and the tongye,
which before hung out of the mouth, will be
drawn in with violence. |

Frightful convulsions may be produced in the
head of a dog by the same application. The
mouth will open, the teeth will gnash, the eyes
roll in their orbits, appearing as if the animal
was restored to life, and in a state of agony.
These experiments I had the honour of perform-
" ing in the presence of their Royal Highnesses
the Prince of Wales, Duke of York, Duke of
Clarence, and Duke of Cumberland.

To produce Muscular Contractions in the Bédy
of an Animal after being beheaded.

The best method is to apply one of the con-
necting wires into the spinal marrow, and the
other into the anus, or it may be applied to any
other parts, but the ends of the wires ought to
be made so sharp that they can be pushed
through thte skin, or else the skin must be well
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wetted with salt and water, because dry skin ob-
structs the passage of the galvanic fluid.

Method of applying the combined Condensers to
show the degree of Galvanie power, excited by
* onepicceonly of Zinc, Copper,and a Wet Cloth.

Exp. 211.

Put the short end "of m into e of the large

* condensing plate (the instruments being com- ~ -

bined as mentioned in the description, page 132);
bend the end downwards, at such a distance
from, the table, or whatever it may stand upon,
that the two pieces of metal, zinc, and copper,
as at n, can be put under it, and drawn away
from under it again, without its touching the
“table when the metal is drawn away. Take two
piéces of metal, zinc and copper, about the size
of half-a-crown or upwards, either separate or
soldered together, with their flat sides in ¢on-
tact, and push them under the end m.
* After remaining a short space of time, a quarter
or half a minute, draw them away from under
the point, and take notice that the point does
nottouch the table, or any other conductor ; then
turn back the moveable plate of the large con-
densor;; move the electrometer so that its plate
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dves not touch the pin of the large piate, dnd
then turn its moveable plate back ; the gold leaf
will remain undlsturbed4 '

Exy. 212:

Turn up the condensing plates to their first
position ; place the two instruments together as
before, taking particular care that the fixed plate
of the electrometer condensor touch the .pin
proceeding from the large plate. Lay upon the
pieces of metal before used, a piece of woollen
cloth, well soaked in a solution of muriate of
ammonia, or any other liquid commonly used
for galvanic experiments, either upon the zinc
or the copper, and push them under the point of
m again. Press the point down upon them, that
it may be perfectly in contact ; after they have
remained the time before-mentioned, draw the
metals away, and separate or turn back the large
condensor plate, and also the small one, after se-
parating it from the pin of the large one, and
immediately the gold leaf will diverge—if the,
zinc be uppermost, then the gold leaf will di-
verge with positive electricity; but if it be un-
derneath, the gold leaf will diverge with negative
electricity. It makes no difference in the gene-
ral effect, upon which metal the wet cloth was

M m
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" Taid; or whether two pieces of cloth were used,

one under the metals and the other above; or

~only one, either above the metals or under them.

But if the cloth be only laid upon the copper

and not upon zine, the electric fluid brought

into action will be so weak, that the combined:

instrument can hardly- shew it: if laid upon
the zinc, the divergency will be about one for-

tleth part of an inch; sometxmes more and some- -

tlmes less.

To shew the Power of the Charge of a Leyden

Phial by the combined condensors, when
charged by a Galvanic Trough.

.Exp. 213.°

After combining the condensors as -above,
cause the inside connexion of the phial, charged
as in experiment 210, to touch the insu-
lated plate of the large condensor, and perform

the operation of opening as inthe last experi-
ment, and the gold leaf will shew the degree of

the charge. If the phial had been charged by
a pile of 20 or 30 pafes, the gold leaf will shew
it without the help of the condensing plates.



267

Electricity excited by touching and separating

 “two Metallic Plates, one of Zinc and the other
Copper, is the basis on which Sig. Volta's
Theory of Galoanism rests.  (Nicholson's
Journal, octavo, vol. 11, page 281.)

.Exp. 214.

Take two metallic plates, about four inches
diameter, one of eopper and the other of zinc,
both being provided with' insulated handles,
—hold the copper in the hand, and lay the
zinc upon it; take the zinc off from the cop-
per by its insulating handle, and it will be found
to be positively electrified and the copper nega-
tively. To prove‘ this both the condensor and
condensing electrometer must be used; when
they are properly combined, and the zinc taken
off from the copper by its glass handle, touch
the insulated plate of the condensor with the
zinc plate; if the atmosphere be favourable,
once touching will be evident, and if touched
ten or twelve times it will be more so—then
separate the condensing plate and the gold leaf
will diverge with positive electricity ; “if the
copper plate be taken from the zinc by its
glass handle, and the condensor touched by it,
it will be found to be negatively electrified.
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The electricity of Zino and Copper is more evident
. when one is reduced into’ Filings, and sifted
. through holes made in the other.

Exp. 215.

Let a copper plate be bent a little concave
" and several small holes drilled through it; lay
~ some zinc filings upon it and sift them through
the holes, letting them fall u pona plate of metal,

‘upon the top of the condensing electrometer,
while sifting, the gold -leaf will diverge
without the help of the condensing plates, and
will be found to be positively electrified; if
copper filings are sified through zine, the elec-
trometer will shew negative signs, which corres-
pond with the plates, but is much more evident.
This last experiment was invented by Mr. Wil-
- son for another purpose (see Nicholson’s Jour-
nal for January, 1805); butit is in fact the same
experiment as the zinc and copper plates, only
its apphcatlpn is different ; it is the touching
and sepa.ratmg of the plates that excites the elec-
tncxty in them ; and in this the office of touch-
ing and separating is Performed and multlplled
as each particle of zinc, which has passed through
: the copper sieve has performed the office of
touchmg while passing through the hole in thg
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sieve, and separatingwhen passed and fallen'upon
the electrometer, or any ‘insulated plate con-
nected to it, where it deposits its surplus of
electricity, consequently must be much more
evident than when performed by two single
_ plates. " It is not only zinc and copper that has
this property, but all bodies, whose natural ca-
pacity for electricity are different, have the pro-
perty of exciting the electricity in them, when
~ applied together, under such circumstances as
the nature of electricity requires. This appears .
to me to be one cause of the action of metallie '
galvanism, and that Signior Volta’s theory may
be well founded, though some of his explanatory
experiments appear to be faulty.

Some remarkable and distinguishing prbpertics
between Metallic Galvanism, and Electricity.

When iron wire is ignited by a common elec-
tric discharge, in such a degree as just to pro-
~duce a red heat the whole length, the discharge
is accompanied with a loud explosion, and the
“red heat produced in the wire, lasts no longer
than the body of metal can contain that heat g
but when produced by a galvanic decharge, no
explosion happens, and the red -heat that is
caused, continues for a sensible length of time
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Jonger than when it is caused by an electrical
explosion. This proves, that a current of gal-
~vanic fluid follows the discharge. * In the above
expenment care must be taken not to have the
charge it either so powerful as to convert the
wire into globules. ,

Deflagration of iron wire may be produced
by galvanism, as well as by common electrieity,
so far as to produce globules, but the difference
is, that an electric discharge will disperse the
globules to a great distance, which does not
happen by galvamsm

An electri¢ - discharge can convert iron and
other metallic wires into an impalpable powder,
so as to float about in the an', which cannot be
done by galvanism.

Common electricity charges coated glass, and
so0 does galvanism, but in a very inferior degree.
Though not universally allowed there is nodoubt
. of this fact.

Galvanism decomposes water and several other
fluids ; so does electricity, but in a very inferior
degree.

A double quantity of galvanic fluid ‘in the
" form of a discharge, can only ignite double
the length of wire, but a double quantity of elec-
tricity in the same form will ignite four times
the length of wire. -
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When water is to be decomposed by electri-
city, exp. 125, it makes no difference whether
both the wires which produce gas, be connected
with both conductors of the ,m’achi"ne or not; if
a good conductor continued to the ground be
connected to the hydrogen wire, it will answer
equally well ; but, when water is to be decom-
posed by galvanism, exp. 202, both the gas pro-
ducing wires must be connected to their respec-
tive ends of the trough. .

When water is to be decomposed by electri-
t;ity, as small a portion of metal as possible

_must be opposed to the water, and, by galva-
nism long projecting wires are vequired.

The quantity of .electric fluid given out by a
galvanic trough, when compared to the quantity
given out by an electrical machine is worth at-
tention. ‘

The deflagration of charcoal, Exp. 209, has
never been effected by common electricity.

FINIS..
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by J.CALLOW, Medical Bookseller, No. 10,
Crown Court, Princes Street, Soho.

OBSERVATIONS on the APPLICATION of LUNAR
CAUSTIC to STRICTURES in the URETHRA and the
CESOPPHAGUS ; illustrated by Cases, and with Piates.
By M. W. ANprews, M. D. Member of the Royal Col-

. lege of Surgeons, .and now Physician at Madeira. Octavo,
5s. 6d. in boards.

In one Luroe Volume, 4to. price 1l. 5s. in beards, OBSER-
VATIO NS on MORBID PASSIONS, in tw Parts.
ParT L=Contairing Syphilis, Yaws, Sivvens, ail§ Fle-
phantiasis, and the Anomala confoundéd with them. RT
II.—On Acute ('ontégions, particularly Variolus a ac-
cine.—S8econd Edition, illustrated with coloured Eugravings,
copious Practical Remarks, and further Commentaries on
Mr. Hunter” sOpmlmN By Joseen Apaus, M.D.F.L.S.
Physician to the Small-Pox and Inoculation Hospitals.

BUTTER’s TREATISE on the VENEREAL ROSE, com-
mouly termed Gonorrheea Virulenta, containing a simple,
safe, and certain Method of Cure, without the use -of
Mercury, 2s. 6d.

BUTTER onthe INFANTILE REMITTENT FFVDR com-
monly called the Worm Fever; accurately describing that
- fatal Disease, explaining its Causes and Nature, and disco-
vering an easy, safe, and successful Method of Cme, 2d
edit.—price 1s. 6d. 1806 <

CRICHTON’s SYNOPTICAL TABLE of DISEASES, ex-
hibiting their Arrangement in Classes, Orders, Genera, and
Species, -designed for the Use of Students—iprice 2s. 6d.

DAUBENTON’s OBSERVATIONS on INDIGESTION, in
which is satistactorily shewn the Efficacy of Ipecacuanha,
in relieving this, as well as its connected train of Com-
plaints peculiar to the Decline of Life. Trauslated from
the French, by Dr. Buchan. Second Edition with Ad-
ditions, Is. 6d. 1807. o

GRIFFITH’s (Dr. Moses)' PRACTICAL OBSERVATIONS
on the CURE of HECTIC and SLOW FEVERS, and the-
PULMONARY CONSUMPTION; to which is added, a
Method of treating several Kinds of Iuternal Hemorrages,

- & new edztwn, sewed, 1s. 6d. -

T Barper, Jua. and Co, Printe;
.(':r”n'ecnut, u:'m"'
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MODERN PUBLICATIONS,

* AND

NEW EDITIONS ’
VALUABLE STANDARD WORKS,

PRINTED FOR

LONGMAN, HURST, REES, AND ORME, PATERNOSTER-ROW.

.

ATHEN/EUM ; a Magazine of Literary
and Misceltaneous Information.
Condacted by J. AIKIN, M. D.
Nos. }, 2, 8, and 4, Price 2s. Suh.
(To be contiuned Monthly.

*® The Ath is designed lly to he one of

those popular Miscellanies, so long kuown and approved

in this Coumtry, under the name of a Magazine, and to

embrace all the usual Objects of such Publications: but,

as its Title may be understood to imply, it is meant to aim

at a higher lLiterary Character than they commonly sup-
port.

THE BRITISH THEATRE; OR, A COL
LECTION OF PLAYS, which are acted at the Theatres
Royal Drury-Lane, Coveut-Garden, and Haymarket, printed
under the Authorily and by Permission of the Managers
from the Prowpt Books, with Biographical and Critical
Remurks. Ry Mrs INCHBALD.

This Work, bemng intended as a Companion to the
‘Theatres of Great Britain and Ireland, will contaiun every
Play, which kecps Possession of the Stuge, inclnding many
which bave neverappeared in any simtlar Collection.

It is intended 1o comprize the Work in Twenty-five
Volames, each containing Five Plays, and at its Concin
sion will be given General Iitle Pacres, together with Dt
rections for arrangiug the Plave  [n the course of Pnb
lication will be given. as Fi i ces to the Vol of
the Bue Edition Poitraits of Authors, generally with theis
Play that is first brongut torward.

The Embeliahiments will be executed in the very best
Mauner, by the tirst Artists. The Price of the common
Edition is and ot the Fine 2s. each Number.

The flowing Plivs have already been pnblished, and
the Remainder will continue 1o be published Weekly till
the Whole be completed : '

1. Mountai vers ; 2. Speed the Plough ; 3. Wheel of For.
tune; +. Lovers’ Vaws: 5. Inkle and Yarico ; 6. Isabella;
7. Wild Oats, % Douglas; 9. Strauger; 10. Counntry
Girl ; 11. Dramatist; 12. Hamlet: 13 Grecian Danghter ,
14. Busy Budy ; 15. John Ball; % Taucred and Sizisinun
da; 17. All in the Wrong ; 18. Macbeth; 10. Bald Stroke
for a Wife, 20. Poor Gentleman: ¢1 Sach Things Are;
22. Oroonoko; 23. Love in a Village; 2. Rouad to Ruin;
£5. Jane Shore; ©6. Clandestine Marriage; ¢7. Edward
the Black Prince; ¢8 Merry Wives of Windsor; 29. Rule
a Wife and bave a Wife; 30 Monrning Bnide; 31. Cure
for the Heart Ache; 32. All for Love; 33. Way to keep
him: 34. King John; 35 She Stoops to Conquer ; 36. The
Couscions Lovers; 37. The Revenge; 38. Love for Love;
39. Every Man in bis Humoar : 40, Coriolanns; 41. Jew:
42. Romeo and Jaliet; 13. The Careless Husband; 44.
George Ba?well; 45. The Beaux Stratagem : 46. Gostavus
Vasa; 47. The West Tudian: 44. Julins Csar ; 4u. Every
one has his Fault; 50. The Jealous Wife; 51. The Tem-
pest; 5C. The Orphan; 53. Cato; 54. The Belles Strata-
gem; 55. Zana. .

THE NEW CYCLOPEDIA; OR, UNI-
VERSAL DICTIONARY OF ARTS, SCIENCES, AND LI-
TERATURE Formed upon a more enlarged Plan of Ar-

[l than the Dicti 'y of Mr. Chambers; compre-
heunding the varions Articles of that Work, with Addllrom
and Improvements; together with the new Subjects of

§

PERIODICAL PUBLICATIONS.

Blography, Geography, and History ; and adapted to the
present Staje of Literature and Science.

. By ABRAHAM REES, D.D.F.R.8.

Editor of the last Edition of Mr.Chambers’s Dicti Y
with the Assistance of eminent pm‘&.ional Geutiemen.
Hlustrated with new Plates, including Maps, engraved for
the Work by some of the most distinguished Artists. The
8ecnud Edition. ’

The First Edition of this new Work consisted of 5000
Copies, and a Second Edition of all the early Parts bave
heen already called for. The following are its principal
Recommendations.

1. The Plan of this Work is jutegded as an Improve-
ment upon similar Publications, being a Medinm between
tibe Plan of a Dictionary and that of Treatises; and com-
prehending the Advantages of each. The History and
Outhines of each Science are given under its appropriate
Title; and its various Divisions, which can be more satis-
facterily explained in separate Articles than iu the Body
of aTreatise, are introduced under their respective Terms.

$. The Editor is of ackuuwledged Learning and Indus-
try. aud of unquestionable Experi in this Department
of literary Labour; the greater Part of bis Life having
been employed jn editing and improving the last Edition
of Mr. Chambers's Dictionary, and in collecting Materials
for the present Work. .

3. Among the Geatlemen who bave eugaged to coutri-
bute their Assistauce to this Work, are many of distin.
guished Emineuce.

4. The Embellishments are of a very superior Descrip-
tion, and will form, when completed, an incomparably
more elegant and correct Set of scientidc and ather Plates
than has ever been produced. The scientific Snbj are
engraved by Mr. Lowry, whose accurate Knowledge and
improved Method of Execntion; in this Branch of the
Art, bave not bheen equalled. The Subjects of Natural
History, &c. are chietly engraved by Mr. Miltos and Ms.
Scott, with correspunding ‘Taste and Beauty.

The Drawings are alinost wholly new. The Plates which
are already engraved, are from Drawings by Messrs. Flax-
man, Howard, Stubbs, Lowry, Edwards, Donovan, Sowerhy,
Stratt, Mushett, E. Aikin, P. Nicholson, Daniel, Nayler,
Anderson, Kirkmao, &c.

5. The Maps will he double the Size usually given in
similar Publicatious, and are drawn and engraved under
the Direction of Mr. Arrowsmith.

6. Parts I. to XIV. are already published. and may be
had either periodically or together. Price 18s. eachin Boards,
and arrangements have Mtely been made to publish the
succeeding Parts every two Months, till the whole Work
be completed.

1. A few Copies are printed off on royal paper, with
proof impressions of the plates, price 12. 16s. each Part.

THE ANNUAL REVIEW,AND HISTORY

OF LITERATURE. A. ATKIN, Editor.
Volame 1. to V. Price 1Z. 1s. each in Extra Boards.

*,* This Review comprises in one volame, Accounts of
all the Works published during each Year, (including a
Variety of valnahie ablications. which never find a place
in any other Review) arranged tto Chapters, agreeably to
their respective Subjects, and preceded by an Historical
I ducti Itis ly better suited for the Li-
brary than any similar Publication, and is particalarly
adapted for Exportaton.
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2 . P LONGMAN, HURST, REES, AND ORME.

THE ARCHITECTURAL ANTIQUITIES
OF GREAT BRITATN, displaying a Series of Select Fu-
gravings, representing the most beautiful, eurious, and in
teresting Ancidnt Edifices of this Country ; with an Histo-
rical and descriptive Account of each Subject.

By JUHN BRITTON.

Parts L. IL. TIL IV. V. VL. VIi. aud VIIL. In Medium
and Imperial 4to. 10s. 62. and 16s. each (1o be continued
Quarterly.) .

€< The en| d
tions are sufficiently ample, and appear to be accurate ; and, unde
“the superintendance of o able an antiquary as Mr. Britton, there
can be no doubt that the lucmdl'lll’f‘ parts will display a correspond
ng exccllence.” Anti yac.  * The bold and rich style in which
the several subjects are engraven do great credit to the respective

rties concerned.” Europ. Mag. “ The ion of the worb
which is now before us, is certainly execufed yith uncommop
spirit ; the choice of subjecis has beeu made with judgment; and
(Ke author and his artists are equally entitled to our thanks. In
elegance it has not often been sur%nucd." i ¢ The
h!es are beautifully executed, and the whele constitutes a pleas-
ng performance of a moderate price.” M.Rev.  “1In the se-
lection of specimens, Mr. Britton has unquestionably shown' his
g:d.gment; a work su executed caunot fail to meet encouragement.”
rit, Crit.  * The plates arc well executed, the typography

vings are executed in a superior style; the descrip-

Crit. Reve

a-
ger, &c, is good ; and the whole work is highly res cuﬁl';."

el. Rev, « Their accuracy and their elegance will do perma-
ment honour to the talents of their author.” 4n. Reu ¢ This

eminent Antiquar: rsues his ioterestin
equal spirit and ngl ity Anti Yac. ®

THE EDINBURGH REVIEW ; OR, CRI-
TICAL JOURNAL. (To be continued Quarterly.)
Numbers §. to XVII1. Price’5s. each, or Eight Volumes 8vo.

Price 10s. 6d. each, in Boards.
This Publication is conducted upon a Priuciple of Se-
lection : It takes no notice of insignificant Works, but

Rev.
and important work with

- enters very fally into those that seem entitled to attention.

Combining, ih some Measure, the representative Functions
of a Review, with the Independence of original Discussion;
comprebending every foreign Publication which au exten-
sive Continental Correspondence can procure; and dis-
tinguished by an Impartiality which no Party Zeal has yet
pretended tv cail in question, it lays claim to the Support
of those who are not satistied with the indolent and indis-
eriminating Profusion of our other Journals.

The Editors were silent upon these Pretensions, till they
saw how the Public was likely to receive them. Their
Success bas been much beyond their Expectation,and,
they belleve, beyond any former Example. In spite of the
Size of their Volume, the Remoteness of their Situation,and
all the Disadvantages of Inexperience, they were enabled,
even in their Second Number, to equal the Circulation of
several of the established Journals of the Metropolis; and

_they have been iinced, by the t of the
Demand, that, to secure the Patronage of the Public, it is
only necessary to deserve it by a diligent and conscientious
discharge of their Duty. To every Number is annexed a
g)mplete List of all the tiew Pnblications in the preceding

uarter.

CENSURA LITERARIA, Second Series,
Nos. 1 and 2, Price 2s. Gd. each, (to be continned Mouth-
ly;) coutaining Opinions, Extracts, and Titles of old Eng-
lish Books, especially those which are scarce; with Medi-
tations onm Literature and Life. To which will now be

moirs of deceased Authors.
By SAMUEL BGERTON BRYDGES, Esq.
#,¢ The first Series of the above Work may be had in
- three Vols. 8vo. Price 14. 11s. 6d. in Boards, or in twelve
Numbers, Price 2s. 6. each.

THE ECLECTIC REVIEW, Numbers I. to
XVI1IL Price 1. 6d. each ; and Numbers XIX. to XXVII,
Price ¢s. each. N

The Eclectic Review was projected, not with a Wish to
augment the Number of Works on Criticism, nor with a
Presumption of surpassing all its Predecessors in literary
Merit, but with a bope of rendering essential Service to
the most valuable Interests of the Public. To blend with
impartial Criticism an invariable regard to moral and re-
ligious Principle, is its leading Object; and with a view
to more extensive usefulness, it propeses to select those
Departments of Literature which are mest generally.ia.
teresting and instructive. .

THE GENUINE WORKS of HOGARTH.
- IN TWO VOLUMES QUARTO.
To be comprised in Sixteen Numbers; each Nomber eon-
taining Seven or Eight Prints, and about Forty Pages of
Letter-Press) illustrated with Biographical Anecdotes, a
Chronological Catalogue, and Commentary.

By JOHN NICHOLS, F.S.A. Edinb. and Perth: and the
late GEORGE STEEVENS, Esq. F.R. S. and F. 8. A.
Nos. I. I1. and I1I. Price Half a Guinea each, on demy pa-

; or Price One Guinea on royal paper, with proof
mpressions. The Plates will invariably be engraved from
Original Pictures, when there is a possibility of obtaining
them : when this is not the case, from Proof Impressiony.
The Works of the inimitable Hogarth have not only
been sought for with Avidity in his Native Country, but
have been admired by every civilized Nation in the World.
Since his Death various Editions of his Woiks have,
from Time to Time, been offered to the Public. But
without attempting to depreciate any of the former Edi-
tions, it is presumed that the present Work will, from its
Elegance and Cheapness, stand unrivalled.
»,% The succeeding Nnmbers will be published on the
First Day of every Second Month.

THE MONTHLY REPOSITORY of THE-
OLOGY and GENERAL LITERATURE, Nos. 1 to 14,
Price 1s. each. (To be continued.)

#,* The object of the Monthly Repository is to blend
Literature with Theology, and to make Theology rational,
and Literature popular; it consists of two Parts, vlz._ a
Magazine aud a Review. The Magazine Part contains in-
teresting Biographical Sketches, Moral and Theological
Disquisitions, Biblical Criticism, Select Poetry, ahd Mis-
cellaneous Original Comnunicatious. The Review con-
sists of a brief Analysis of the principal Publications in
Morals and Theology, with an impartial Exawmination of
their Merits. To these two Parts are added, an Obituary,
a Monthly Catalogue of New Rouks, and copious Religions,
Politico-religious, and Literary Intelligence; the whole
foyming annually one large elegant 8vo. voluime.

———————

HISTORY AND BIOGRAPHY.

THE CHRONICLES OF HOLINSHED,
comprising the Description and History of England, Scot-
land, and Ireland. Tbe First Volume, closely printed in

“yoyal dto. Price 2L.%s. in Boards. ‘The Work will be com-
lew(dmin 8ix Volumes, one to be published every three
onths.

*.* The Chronicles of Holinshed haviug become ex-
ceedingly scarce, and from their rarity and value, having
always brought a high price whenever they have appeared
for sale, the booksellers bave thought they should perforin
an acceptable service to the public by reprinting them, in
a uniform, handsome, and modern form.

1t cannot now be necessary to siate the importance and
intercsting nature of this work. The high price for which
it has always sold, is a snfficient testimony of the esteem
tn which it has been held. Holinshed's Description of
Britain is allowed to contain the most curious and authen-
tic t of the s and of our istand in

. the reign of Henry VIII. and Elizabeth, in which it was
written. His history of the transactious of the British
Isles, during these periods, possesses all the force and
value of id 11 d by a most skil-

b

porary ev
ful observer; and the pecdliar style and orthography in-

which the work is written, furnish a very interesting docu-
ment to illustrate the bistory of the English Language.

The oviginal edition of the Chronicles of Holinshed, it
1s well known, was published by their author in a matilat-
ed state. A number of pages, which had obviously been
printed with the rest of' the work, wére found to be omit-
ted, except in a few copies, obtained by some favoured
pursons. In the present edition, these castrations are
faithfully restored; and in order that the purchaser may
depend npon finding an exact, as wellasa perfect copy, it
has been a law with the pyblisbers, not to alter a single
letter, but to, print the work with the utmost fidelity from
the best preceding edition, with the author's own ortho-
graphy. The only liberty taken, Iras heen to use the types
of the present day, instead of the old English letter of the
time of Elizabeth.

‘The publisbers submit to the public this edition of 2
curious and valuable Chronicle of our history, with & con
fident hope, that it will gratily both the.hlstoncal student
and the general reader. 1f it mieet with the reception,
which they anticipate, they wiil be encouraged to select
some others of the rarest and most important of our am-
cient Chronicles, and reprint them, in like manaer, for the
convenience and gratification.of the public.

STR JOHN FROISSARTS CHRONICLES
of ENGLAND, FRANCE, SPAIN, aud the Adjoining

Y,

regularly added, NECOGRAPHIA AUTHORUM, or Me-

’

-



HISTORY AND BIOGRAPHY. 3

Countries, from the tatter Part of the R of Edward 1.

to the Coronatien of Henry V. Newly stated from
the Freuch Editions, with Variations and, Additious (rom
many celebrated MSS. By THOMAS JOHNES, Esq. M. P.
To which is prefixed, a Life of the Autbor, an Essay on
his Works, x Criticism on his History, and a Dissertation
o bis Poetry. ‘1he Secend Edition, im 12 vols. &vo.
Price 1L 43. in Boards.

“ Froigsart is an historian vonsuited and cited by mr‘ writer
whose subject leads him to the period 1n which he wrote: he is the
chief, if not the only authentic source of information we are pos-
sessed of with regard to onc of the proudest and most strikine por-
tions of our national aonals. The cnp g3 from old il d
M3S. which accompany the present r': ion of the work, are useful
as well as curious ornaments. As the authenticity of the sources
from which they are taken cannot be doubted, they present valu-
able pictures of the costume of thetimes. We consider the trau-
slati s icles by Mr. johnes as an andertaking of
great lm:onme, and evea of high national interest.’” Crit. Rev.
* Bven the readers of novels and romances, if ever they have in
the course of their lives read any thing of real history, must be
gratified and even charmed with Froissart, for there is as much
gallantry, love, and adventure in the Chronicles of Froissart asin
any romance, Don Quixoew scarcely ekcepted. Froissart's Chro-
nicles absolutely afford more amusement of this Xind, were the
iustruction to be derived (rom matter of fact and truth entirely
out of the question.” Anti yac. Chrooicles of Froissart
have held a distingnishcd place for ies in tbe Libraries of
curious. He has engaced more of the public attentivn than any
historian of the age in which he lived.” Li. Y

. Jour.

MEMOIRS OF THE LIFE OF COLONEL
HUTCHINSON, Governor of Nottinghum Castle and
Town, Representative of the County of Nottingham in the
Long Parliament, and of the Town of Nottingham in the
Arst Parliament of Charles II. &c. With original Anec-
dotes of many of the most distiuguisbed of his Contem-
poraries, and a Summary Review of Pablic Affairs: written
by his Widow, Lucy, daughter of Sir Allen Aspley, Lieute-
nant of the Tower, &c. Now first published from the
original Manuscript,

By the Rev. JULIUS HUTCHINSON.

To which is prefixed, the Life of Mrs. Hutchinson,
written by hersel(, a Fragment. Embeliished with two
elegantly engraved Portraits. and a View of Noitingham
Castle. In ome vol. 4to. Price Il 11s. 6d. ; and Royal,
price 2. 1%, 6d. in Boards.

¢ These interesting papers will gratify all who delight in the con-
templation of buman character, and are sensible to the charms of
intellectnal and moral excellence.” Ecl, Rev. “ As 2 politi-
cal record we regard this work as a valuuble addition to our stock of
original documents ; but perhaps its greatest merit will be allo-ed

) to rest on its excellency as a literary composition. ‘The story is in-
teresting in the highest degree. editor has not exaggerated
when he recommends his book to the ladies as more enteitaining
thas most novels. The style is undoubtedly entitied to the praise of
vigour and elegance, and w i not be easily matched amony the writ-
ings of our elder authors.” Crit. Rev. “¢‘This work is indeed
a most valuable addition to the historical records of a period which

38 been considered as one of the most important in the an-
nals of English History.” Ox. Rrv. ¢ This 13 8 bouk uf singu-
lar imterest and importasce.” Cens. Lif.

NAVAL AND MILITARY MEMOIRS OF
GREAT BRITAIN, from 1727 to 1743.
By ROBERT BEATSON, Esq. LL.D.
The 2d Edit. with a Continuation. 6 vols. 8vo. 3. 3s. Bds.
*‘ The interesting nature of this work forced us to exceed our
intended limits, To the design and to the execution we must give
applauge, as being in no mean degree useful and weritorious, It
is a work of utility and merit.” Crit, Rev.  ‘‘ ‘The Author scems
to have executed the work not only with fidelity and a nprd to
truth, but also wirh ability and jadgment.” Brit. Crit. ‘" These
1 for affording the Public both interesting
amusement and much useful information, and greatest advan-
tage to naval officers, and cﬂi larly young gentiemen of that
rmfenion." Amtiyac.  “ We cannot hut remark, that the mind
s lost in wonder while contem, ng the mass ol heroic ds,
and the number.of brilliant ex‘:"o , which are collected together
within the compass of these volumes. The author has executed a
laborious task, has établished a claim to the acknowlcdgments
of his country. #He has maoifested remarkable diligence in the
#llection of materials; yet we do not believe that the writer's par-
tiality has induced him ina sinele ihstance to suppress any fact
within the fair sco his memoirs, or wilfully to misre nt
2¢ e: Bentson i tharacterized by Faimcis oo wmeariality: ho
.br. characterix y and impartiality, an
e has well performed the task which be bhas u-dauzn." A8, Rrv.

A POLITICAL INDEX TO THE HISTO-
RIES of GREAT BRITAIN aud IRELAND; or a Com-
»lete Register of the Hereditary Honours, Public Ofices,
nd Persons in Office, from tbe enrliest Periods to the
»resent Time. By ROBERT BEATSON, LL. D,
Fhe Third Edition, corrected and much enlarged, in 3 vols.
tvo. Price 1L 11s. 6d. in Boards.

“¢ The lic are certainly oblired to the author for the compile-
nent an guhlicmon of 30 useful a work: a work produced at the
::lem ouw;:‘l'- time and great latour, and executed with strict
. « Rew, .

LETTERS ON THE STUDY AND USE
OF ANCIENT AND MODERN HISTORY. Contining
Observations and Reflections vn the Causes and Couse-
quences of those Events which have produced any con-
spicuous Chauge in the Aspect of the Warld, and the ge.
nerai $tate of Hnman Affairs. By JOHN BIGLAND.
The Third Edition. In 1 vol. demy 8vo. embellished with
an elegantly engraved Head of 1he Author. Price 10s, 6.
or 1 vol. 12mo. Price Gs in Boards,

*¢ Mr. Bigland disp'ays in this volume a well cultivated and com-
prebensive mind.  Hisstyle is generally correct: his imtormation is,
extensive; and the many pertinent remarks and inferences with
which he ‘ux enriched this summary of general ll*,\'lur.\' meet our

ial approb.tion. M. Rev. ¢ ‘We are well pleascd with this
lmblicatlon, 1t is a2 uscful undertaking, well exeeuted.” Brit, Crit.
“ This little historic disest, collvcted Tom most uncxceptiorable
authors, is executed with grcat neatness and propriety.* ril:. Rru,

LETTERS ON THE MODERN HISTORY
AND POLITICAL ASPECT OF EUROPE; exhibiting the
Nature, Causes, and prohable Consequences of the grand
Contest between Great Britain aud France, and (be poli.
tical Circumstances of the different Nations wlich com-
pose the Enropean System. [llustrated with Historial and
Geographical Observatious. By JOHN BIGLAND.

‘The Second Edition, revised, and adapted tn tlie present
State of Europe. 1o 1vol. 8va. Price8s. in Boaics.

“ These Tetiers discuss, in turn, almost all the great questions
which can be agitated by politicians of the prescat _bour. The
:ﬂncipln of the author are every « here sound n:ud patriotic, and his

nowledge is surprisingly extensive.’" Brit. Cri

THE HISTORY OF THE REIGN OF
GEORGE 111. to the Termination of the late War. To
which is prefixed, a View of the Progressive Improve.
ment of England, iu Prosperity and Strengih, to the Ac-
cession of his Majesty. By ROBERT BISSET, LL.D.

10 6 vols. 8vo. Price 2. 12¢ od. in Boards.

€ Dr. Bisset's History 15 hichly praweworthy—it narrates with
greater detail and completencss than Mactariane, Belsham, or
Adolplius, the transactivny of the present reign.  ‘The uyfe 18
natural, yet clepant; the information abundant, vet select; the
criticism loyal, yet liberal. 1In short, it appears 10 ut more likely
than >y of the rival histories to annex itself to Mume ani
Smollett, ag the regular and generally receiced contination of the
History ol bngland.”  An. Rew. ‘¢ we must recommend
this as a work rcplete witn both information and amusement—and
while it is free from any spirit of party, it breathes threuguout a
firm attach to pered freedom and the spirit of the British
Constitution, & sincere regard for the British chavacter, and a_just
veneration for the rights of reason, ot religion, and morality."™

Lit, Fours.
THE HISTORY.OF CANADA, from its tirt

D Yy, ling an Acconnt of the original
Establishment of Lonisiana. By GEORGE HERIOT, Esq.
In 1 vol. 8vo. Price 1¢s. in Boards.

A HISTORY OF RUSSIA, from the Esta-
blishwent of Monarchy under Rurik to the Accession of
Catharine 11. By WILLIAM TOOKE, F.R.S.
Memlﬁr of the Tmperial Academy of Sciences of St.
Petersburgh. In 2 vols. 8vo. With 60 Portraits, engraved
from a series of Medals. Price il. 1s. in Boards.

‘“ Of Mr. Tooke's abilities t produce judicious compilations and
selections, and of the great facility he po- «ises in presenting to
the lic books calculated for amusement and instruciion, they
tell us they have had trequent and satisfactory experience. The
lite of Catharinc II. and the View of tiie Russian Empire exhibit
ndeaunu portions of good sense, diligence, and taste, and have ac-
cordingly becn reccived with rcrr' extensive circulation. ‘They
contain an ample variety of anccdote, which the autuor scems
peculiarly qualified to detail ; @ great deal of local information,
which his long residence in Russia enabled him to acquire ; and an
easy and agrecable narrative, the result of much exper‘ence in
writing. By means of the labeurs of this indelatigabie authior, we
are now in possession of every species of knowledge and infornation
relative to a vast cmpire.” See the scurral Reviews for 16801, 1802,

VIEW OF THE RUSSIAN EMPIRE during
the Reign of Catharine (1. and v the Close of the Eigh-
teenth Century, &c. &c. &c. Containing an accurate De-
scription of the Government, Mauners, Customs, Religion-
Extent, Boundaries, Soil, Climate, Produce, Revenne,
Trade, Manufactures, A&c. &c. of the several Nations that
compose that extensive Empire.

By WILLIAM TOOKE, F.R.S.
In 3 large vols. svo. Price 14, ils. 6d. in Boards.

THE LIFE OF CATHARINE II. EMPRESS
OF RUSSIA. By WILLIAM TOOKE, F.R.S.
The Fourth Edition, with considerable linprovements, in
3 vols. 8vo. Price 1. 7s. in Boards, embellished with
Eleven elegant Portraits, and a View of the famous Statne
of Peter the Great on the Day of ijs Disclesnre to the
Pablic; u View of the Furlress of Schassethurg; aud a
correct Map of Russia. :
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THE PICTURE OF PETERSBURGH; from
the -German of HENRY STORCH. In 1 large vul. 8vo.
embellished with Plates, and a new Plan of Petersburgh.
Price 14s. in Boards.

THE HISTORY OF THE MAROONS, from
their Origin, to the Establishment of their Chief Tribe at
Sierra Leone ; including the Bxpedition to Cuba, for the
Purpose of procuring Spanish Chassenrs; and the State
of the Island of Jamaica for the lust,Ten Years; with a
Succinct History of the Island previous to that Period.

By R. C. DALLAS, Esq.
{n 2 vols. 8vo. Price 1L 1s. in Boards, embellisbed with
beautiful Engravings and Maps.
«« we advise the inquisitive to consult the volumes of Mr. Pallas,
which certainly afiurd much of both information and eutertain-
ment.” M. Rev.

THE HISTORY OF EGYPT; from the
earliest Accounts of that Country till the Expulsion of the
French from Alexandria in the Year 1801. '

By JAMES WILSON, D.D.
In 3 vols. 8vo. Price 12..4s. iu Boards.
.. “* his work is d in a clear, agreeable, and lively man-
ner.” An. Rev. ‘¢ Dr. Wilson is unquesuonlbliy a man of talents;
and the rapidity of his narrative, and his flow of language, give con-
siderable anlmation to his pages.” M. Rev. .

A HISTORY OF IRELAND, from the ear-
liest Accounts to the Accomplish t of the Union with
Great Britain in 1801, By the Rev. JAMES GORDON,
Rector of Killegny in the Diocese of Ferns, and of Canna-
way in the Diocese of Cork. In 2 vols. 8vo. 1L, 4s. Bds.

«’ we have been gratified with Mr, Gordon's performances. The
story flows with ease and sgirit, and the general style of the compo-
sition may be termed manly and correct. The attention shewn to
‘method and chronology by frequent marginal references, deserves
praise.” Edl. Rev. .~ < The auther has not dgroxpled' from the
reputation which he derived from his prior publication; since we
discover in it the same clear discernment, the saine sound judgment,
the same strong_goud sense, the same manly sentiments, and the
same fearless integrity, and devotion to truth.” Mon. Rev. ¢ The
same essential quajities of an historian which he displayed in his
« History of the Lrish Rebellion,* ase to be found inthe work before

PRINTED FOR LONGMAN, HURST, REES, AND ORME. #

us: and this is no ordinary praise. We think this werk
useful and respectable com’pgmllum of Irish History.” m‘:‘w *

THE HISTORY OF THE LIFE AND
REIGN OF PHILIP, KING OF MACEDON;; the Father of
ALEXANDER. By THOMAS LELAND, D.D.
Fellow of Trinity College, Dublin. A new Edition, cor-
rected, in ¢ vols. 8vo. Price 16s. in Boards.

THE LIFE AND ESSAYS OF BENJAMIN '
FRANKLIN, LL.D. A new and improved Edition. In
2 vols. foolscap 8vo. with a Portrait. Price 8s. in Boards.

A FATHER'S MEMOIRS OF HIS CHILD,
By BENJAMIN HEATH MALKIN, Esq. M.A F.A8.
In royal 8vo. illustrated with Plates. 10s. 6d. in Boards.

AN ACCOUNT OF THE LIFE AND WRIT-
INGS of JAMES BEATTIE, LL.D. Professor of Mora}
. Philosopby and Logic in the Marischal College and Uni-

versity of Aberdeen, conlaining manhy of bis original Let.
ters. By Sir WILLIAM FORBES,

Of Pitsligo, Bart. one of the Executors of Dr. Beattie.
Handsownely printed by Ballantyne, in 2 vols. dto. with &
fine Engraving, from a capital Painting by Sir Joshua Rey-
nolds, and fac similes of his Hand-writing. Price 22.12s. 6d.
extra Boards.

#,* A few Copies are printed on royal Paper, with
Prouf Impressions of the Plates. Price 5, 5. Boards.

THE ROMAN HISTORY, from the Building
of ROME to the RUIN of the COMMONWEALTH. Illus-
trated with Maps and other Plates. By N. HOOKE, Esq.
A new Edit. in 11 vois. demy 8vo. Price 4l. 1us, in Boards.

‘The Monthly Reviewers in their Criticism on this valuable work,
which has been long out of rﬂnt, and exceedingly scarce, ob
serve, ¢ That the Roman History of this judicious and masterly
writer is a most valuable accession to the stock of historical learn-
ing. ‘That the execution of the work iy equal throughout. That
Mr. Hooke seems to have in a very eminent degree, the
rare talent of sep th from the historian, of which
few writers are capable, and of comparing contradiclory autho-
rities with impartiality and penetration. e does not appear to
have been a bigot to any principles, or a slave to any authority.»*

———————

VOYAGES AND TRAVELS.

TRAVELS TO DISCOVER THE SOURCE
OF THE NILE, in the Years 1768, 1169, 1110, 1711, 1112,
and 1773. By JAMES BRUCE, of Kinnaird, Esq. F.R.S.
The 2d Edit. cerrected and enlarged.To which is prefixed,
a Life of the Author, handsomely printed in 7 vols. 8vo.
with a volune of Copper-plates in4to. #. 16s. in Boards.

A few Coples are printed in royal 8vo. with first Immpres-
sions of the Plates. Price 7. 7s. in Boards.

This Edition of a justly celebrated Work, is printed from
a correct Copy, inteuded for the Press at the Time of the
Anthor's Death. The Use of all his Original Journals,
Correspondence, Manuscripts, &c. ; the concurring Testi-
monies of later Travellers; along with varions otlier Cir-

, have bled the Editor to render the Work
more complete and interesting than Mr. Bruce himself

By WILLIAM GELL, Esq. of Jesns College, M.A.F.A. S,
and late Fellow of Emmanuel College, Cambridge.
. In Folio, Price 10Z. 10s. in Boards.

In the Work are given forty-three coloured Plates. taken
from accurate Drawings, made on the Spot, by the Author,
and chiefly engraved by Mr. Medland. The Work is de-
signed to affurd an Opportunity to such as have not visited
the Country, of forming their own opinions of the Topo-
graphy of Homer.

« we recommend this work of Mr. Gell as onc of the most ho-
nourable monuments which has been erected to the most ancient,
the first and best of 'oets ; as one of the most acceptable and illus?
trivus works that have agpearetl since the desire of visiting the
Troad has revived, and we have no scruple to class him among those
in the first rank, who have done credit to their country, a8 men of
talents, elecance, and discernment,*” Crit, Rev. ¢ We cannot

lude without ing our opinion, that Mr. Gell has render-

would bave condescended to make it.” . .

« Bruce's'fravels is one of those few publications which at its
first app gaged our i perusal, and we therd
thought it a very useful, entertaining, and interesting work. The
present edition is greatly superior (0 the former. We are of opi-
nion, that in tie general discharge of his ofiice, the editor has
erecied a truly honourabie monument to the memory of his prin-
cipal, and hat luid the literary world under considerabic obliga-
tions to his own assiduity and intelligence.” Ecl. Rev. <t
would be poor and inadequate praise to say, that it has seldom or
never falien to ourlot to notice a book so ably edited, We believe no

itor ever before so laborieusly qualified himself for khis under-
taking.” 4. Rev.

THE SCENERY, ANTIQUITIES, AND
BIOGRAPHY OF SOUTH WALES, from Materials col-
lected during Two Excursions in the Year 1803.

By BENJAMIN HEATH MALKIN, Esq. M.A.F. 8. A,
In 1 vol. 4to. illustrated with Views, drawn and engraved
by Laporte, sud a Map of the Country. 2. 12s. 6d. Boards.
+ " A few Copius may be had with the Views finely coloured
by Laporte. Price 4l. 4s. in Boards. i

ot My, Malkkin displays a mastery of style, and Is an instructive
companion ; we have 1o hesitation in assigning him a place in the
first class of ‘fourists.” M. Rev. ‘‘ Thisisone of the most ela-
‘borate, and indeed, satisfactory accounts of a tour through South
‘Wales, that has yet appeared.” Brit, Cris,

THETOPOGRAPHY OF TROY,AND 1718
VICINITY, illustrated and explained by Drawings aud

Descriptions. Dedicated, by Permission, 10 her Grace the
Duchess of Devoushire,

ed a real service to the cause of ancient literatyre, His splendid
work is executed with equal taste and care, and the end proposed
seeins to have been fully attained.”” As. Rev.

A DESCRIPTION OF LATIUM; OR, LA
CAMPAGNA DI ROMA. in 1 vol. demy 4te. illustrated
vy Etchings by the Author, and a Map. 1L. 11s.6d. in Bds.

This Description is intended to give an Idea of the Cities,
Towns, and Villages, in the Neighbourhood of Rome ; of
the Paiutings, Sculptures, and Vestiges of Antiquity which
they contain, as well as of the picturesque Scenery whicly
surrounds them. .

< This work has exacted our tribute of apj-obation, and we con-
fidently astert, that it will prove well worthy the attention of the
classic reader/ and equally acceptable to the lovers of the fine arts.”
anti yac. _ ‘* The greal merit of the work consists in the beauty
of the elchings, and in the clear and accurate manner in which the
vestiges of antiquity are pointed out and explained.” Lit. Foura.
« The materials have been well employed, and evidently ditected
by personal observations.” Anmn. Rev. “The world is indebted
for this volume, we believe, to Miss Knight, the asthor of Marcus
Flaminius; and it will be considered as another honourable proof of
her abilities and assiduity. The plates, in number twenty, are touched
with spirit, and add much to the interest of the wor{." Ecl. o
*¢ 1t Is not our forlune often to meet with & volume, where more in-
formation and are ined. Twen i by
the author, are introduced in the volume. These are slight, but
executed with remarkable necatness and precision. A map also of
the Campagna is A)reﬁxed. ‘The work is confidently, and we belleve
ﬂ.hll{, attributed to a lady already celebrated 8y a writer, the ac-
complished Cornelia Knight.” . Crit, “ The writer of the
work hetore us iz entitied to_considerable praise, for conveying
much agreeable information in_polite and easy diction. 1t ma-
sullice to add, that ne place of ancieat or modern oclebrity,

e Withid
/
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e pasted without remarks, interesting to those
have visited or may vieit ltaly.” M. Rev.
TRAVELS THROUGH THE SOUTHERN
PROVINCES OF THR RUSSIAN EMPIRE, in the Years
1193 and 179%. Translated from the original German of
Profe PALLAS, C llor of State to the Emperor of
Russia, Member of the principal Li y Societies of
Europe, &c. &c. In 2 vols. $t0. Price 7. 7s. in Boards,
embellished with very numerous Maps and Plates, mostly
coloared, illustrative of the Manmers, Dress, and Customs
of the various Tartar Nations, and of different Subjects
reiative to the Natural History yud Antiquities of a Tract
of Country, ding several th d Miles in length,
and never befere described.
A few Copies of this splendid Work are printed on fine
royal paper. Price QL. 9s. in Boards,

ILLUSTRATIONS of the SCENERY of
KILLARNEY, the surrounding Country, and a consider-
able Part of the Southern Coasi of Ireland.

By ISAAC WELD, Esq. M.K. 1. A.
In 1 vol. 4to. with Plates elegautly enzraved.
Price 2. 2. and on royal Paper, with first Impressions of
the Plates, Price 3/. 3s. in extra Boards.

TRAVELS IN UPPER AND LOWER
EGYPT, ia Company with several Divisions of the French
Army ; during the Campaigns of G | Bonaparte in that
Cou Published ander the i Patronage of
By VIVANT DENON,

Ome of the Artists who arcompanied the Expedition.
Transiated from the Original by Arthur Aikin. The Se.
cend Edition. 1o S vols. 8vo. Price ¥/. 2s. iu Boards, ac.

led by very large Piates, consisting of
Views taken in Upper and Lower Fgypt, of Representa.
tions of Antiquities and Hiereglypbics, of Objects in Na.
taral History, of Manners and Customs, &c. engraved by
eminent Artists, and Fac-similes of the Uriginal

NORTH WALES; including its Scenery, An-

tiqnities, Castoms, and some Sketches of its Natnral His-
tory; delineated from Twe Excursions through all the
interesting Parts of that Couutry, during the 8

of the late Pa trich
&::(&?:fum mnlmrmtyv ich was called

A3

‘¢ After many a dull and uninteresting tract, to which our duty
enforces attention, it is with a lively pleasure that we sit down to
review the volumes before us. And the delight which we feel is
similar to that of the traveller, who hath past from the long and
sandy desert, where he had wandered with fatigue and anxiety, into
a fine diversified country.” Amfi Jac.  ‘‘ Wc have found 30 many
lively and pls hibitl 30 many
interesting anecdotes, and 80 many observations and reflections,

y and grave, sportive and sentimental (all expressed in & gay lu(!

amiliar style) better suited to the purpose than i

with artiricial exactness, that we cannot but recommend it to our

readers as a highly amusing and interesting performance.” 4sal. Rev.
GLEANINGS IN ENGLAND; descriptive

of the Countenance, Mind, and Character of the Country.

By Mr. PRATT.

Vol. I. I1. Price 10s. 6d. each, in Boards ; and Vol. III.

containing a Variety of interesting and important Topics ;

including a Sketch of London, and new Views of Peace

and War. Price 12s. ju Boards.

The Second aud Third Volunies may he had separately.

*‘ We may, with propriety, term the author, ¢ A safe companion
and an easy friend = and he may be considered, in some degree, as
the ‘Te riers of English tourists, and be has manifesied himself a
sincere lover of his country.” M. Rev. ““‘I'he author continues
€0 menit the character he has long and deservedly maintained, of a
sprightly and agreeable writer; of an intelligent, and often a saga-
cious observer of human life and manners.” Brii it ‘“ The
English Gleaner has here formed a "oklen sheal’ upon English
ground.” Amti Fa¢.  *‘ He isone of those writers who endeavour
to k to the heart and to dimeminate those virtues which con-
sitate at once the glory and the felicity of social man.” M. Rev.

THE JUVENILE TOURIST ; or, Excursions
through various Parts of the lsland of Great Britain ; in-
cluding the West of England, the Midland Counties, and
the whole County of Kent: illustrated with Maps, and in-
terspersed with historical Anecdotes and poetical Extracts,
for the improvement of the rising Generation: in a Series
of Letters to a Pupil. By JOHN EVANS,A. M. 5s. 6d. Rds.

NOTES ON THE WEST INDIES, written
during the Expedition under the Command of the late
General Sir Ralph Abercromby ; including Observations
on the Island of Barbadoes, and the Settlements cap-
tured by the British Troops upon the Cuast of Guinca.
Likewise Remarks relating to the Creoles and Slaves of
th: Western Colonies, and the Indians of South America.
Wit

of 1798 and 1801,
By the Rev. W. BINGLEY, A. M.

ional Hints regarding the Seasoning, or Yel.
low Fever of Hot Climates. By GEORGE PINCKARD, M.D.
Of the |R¢:_yal College of Physicians, Deputy lnspector
o of Hi

Fellow of the Linnean Society, and late of Peterh
Cambridge.

1u ¢ vols. 8vo. iilustrated with a new and accurate Map,
Frontispieces,and several favourite Welsh Airs. 17, 1s. Bds.

*“ We have no hesitation in declaring that these volumes déserve
10 be ranked among the best performances of the kind ; nor will any
one hercafter act wisely, wn should visit North Wales, without
making them his compavion.” Brit. Crit,

GLEANINGS THROUGH WALES, HOL-
LAND, AND WESTPHALIA. By Mr. PRATT.

The Sixth Edition. In 3 vols. Price 1¢.4s. in Boards.

)

pitals to His Majesty’s Forces, und Physi-
cian to the Bloomsbury Dispensatory. In 2 vols. 8ve.
Price 14, 10s. in Boards. .
¢ ‘fhough the author has given to his observations the modest
title of ¢ Noies,’ they are certainly deserving of a higher cha-
racter. The style is easy and l-mﬂe, and the letters are highly
deserving perusal. This work will found generally interesting,
asit fim a good view of the state of the West India Settlements ;
but it will be found more particularly worthy of the atteation of
those who wish (0 add to their information with resyect to slavery,
and West Irdia diseases," Lir. Yowrn,  ** This work is an extreme-
luable addi i n colo:hm& Affairs. It

y to our ion u|
abounds In facts the result of actual observation.” KEdini. Rev.
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THE PRINCIPLES OF SURGERY ; Volume
the First ; as they relate to Wounds, Ulcers, and Fistulas ;
Aneurisms, and Wonnded Artcries, Fractnres of the Limbs,
and the Duties of the Military and Hospital Surgeou.

By JOHN BRELL, Surgeon.
In 1 large vol. royal 4to. illustrated by Eighty Engravings,
many of them accurately coloured from Nature. Price 4.4,

Volume the Second ; containing
the Operations of Surgery, as they relate to the Anutouy
aud Diseascs of the Uretbra and Biadder, and the Anatomy
and Diseases of the Scull and Brain. In Two Par, royal
4lo. illustrated by nunerous Engravings. Prioe 54, 3s.

A SYSTEM of OPERATIVE SURGERY,
founded on the BASIS of ANATOMY.
By CHARLES BELL.
Volume the First, in royal 8vo. Illustrated with numerous
Engravings. Price 18s. in Boards.

THE ANATOMY OF THE HUMAN BODY.
By JOHN and CHARLES BELL, Surgeons, Edinburgh.
In 4 vols. royal 8vo. The Two first Volames of the above
Work contain the Anatomy of the Hones, Muscles, and
Joints : and of the Heart and Arteries; with numerous
Engravings. Byice 1£. 10s. iu Boards. The Third Volnme
contains the Anatomy of the Brain, and Description of
the Conrse of the Nerves, and the Aua omy of the Eye and
€ar, with Engravings. Price 16s. in Boards. Tle Fourth

contains the Anatomy of the Viscera of the Abdomen, the
Parts in the Male and Female Pelvis, and the Lymphatie
System. With au Appendix and Engravings, which' com-
pletes the Work, royal 8vo. The Secoud Edition. Price
15s. in Boards.

ENGRAVINGS OF THE ARTERIES, il-
lnstratiug the Second Volume of the Anatomy of the
Human Body. By JOHN BELL, Surgeon; and serv-
ing as an Introduction to the Surgery of the Arteries, by
CHARLES BELL, Surgeon. Superbly priuted in imperial
8vo. and beautifully coloured. The Second Edition, Price
14. 18, in Boards.

‘‘ We have seen no work better calculated for giving clear ideas
on this impertant branch of anatomy, and we strongly recom-
mend it 10 our medical fricnds, as at once a very uselul and
highly ornamental addition to their libraries.”” M. Rev.

THE ANATOMY OF THE BRAIN; ex-
plained in a Series of Ingravings, beautifully coloured,
with a Dissertation ou the Communication between the
Ventricles of the Brain. By CHARLES BELL,

Fellow of the Royal College of Sargrons, of Edinburgh.
In royal 4to. Price 2. 2s. in Boards. .

‘‘ Wehave herea rublicalion, which reflects much credit on the
author's anatomical knowledge, and on his skill as an artist, The
plates are executed in a very superior siyle of correctness and
elegance. M. Rev.  *‘ This beautiful, accurate, and elegant Woik
is a real acquisition to the study ol Anatomy. The engraving is

o d ia a soft delicate style, which most hap-
pily expresses the natural appearance of the parts, an advantage of
peculiar value in the compHicated and minute anatomy of the brain.

The authos is Limsel a draughtsman, a circumsiauce which teads
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MEDICINA NAUTICA; an Esay on the]
Diseases of Seamen. By THOMAS TROTTER, M. D.
Late Phypician to his Majesty's Fiest, &c. [n 3 vols. 8vo.
Price 1{. 33. in Boarda.

MEDICAL COLLECTIONS ON THE EF-
FECTS OF COLD, as a Remedy in certsin Disenses.
With an Appendix coutaining an Account of some Experi-
ments made with a View to ascertaia the Effects of Cold
‘Water upon the Pulse.

By JOHN EDMONDS STOCK, M. D.
In 1 vol. 8vo. Price 6¢. in Boards.

AN ACCOUNT OF THE OPHTHALMIA
which bas appeared in England since the Retura of the
Egyptian Bxpedition, C: ining an E {nation of the
Means by which the Di in icated, the Fxtent
to which it is influemced by Climate and Situation, it
Symp , Conseq s, and T t. with a coloured
Representation of its external Appearances.

By JOHN VETCH, M. D.
Member of the Medical Society of Edinburgh, and Assist-
ant Sorgeon to the 67th Foot. Price Gs. Boards.

CONVERSATIONS ON CHEMISTRY. In
which the Elements of that Science are familiarly ex.
plained and illustrated by Experiments. 1In 2 vols. 12mo
with plates by Lowry. Price 14s. in Boards.

¢ This is a book which wé have no hesitation in recommending
to alisuch as are enterin.&wn the studv of Chemistry, and who
wish to have the usfwl mixed with a little of the sweer.’ They will
Mrs. B. to be a very intelligent instructor.” Lif. Fowrs.

< we do not hesitate to recommend thic Work as an useful and cn-
uﬂahimpufomnc'. ‘The plates are engraved by Lowry, and
v are mere outlines, vet, by the trath of perspective and

n of the'r several parts, they answer all the pur-

designs, and have no lll.ht claim to elegance.”

¢ we shall not scruple to claim the than:s of our
readers for thus pointing out 1o them the very best introduction to
the scieace of Chemistry that the English language affords.”

Axs, Rev.  * The view whieh Is taken of the subject embraces the
most Interesting and important of the science; the leading
doctrines of Chemistry are explained in a manner which is at the
same time familiar and currect; the style is perspicuovs ; and the
dialogue, on the wholc, is natural and unembarrased.”” A1, Rev.
“ ‘rhis work may be strongly recommended to young students of
Uoth sexes. The perspicuity of the style, the regular disposition of
the subject, the judicious selection of illustrative experiments, and
the clegance of ihe plates, are so well adapted to the capacity of be-
ginners, and especiaily of those who do not wish 10 dive deep into
the science. thata more appropriate publication can hardly be de-

sived.” it. Crite .

THE MEDICAL GUIDE, the Use of
Families and Youug Practiti or d in Medi-
cine and Sureery; being a complete System of Modern
D ic Medicine: exhibiting in familiar Terms the latest
and most important Discoveries relative to the Prevention,
Distinction, Canses, and Cure of Diseases by Medicine
and Diet, particalarly Consumption of the Lunge, Asthma,
Indigesti Flatul , Gout, Scrophals, Palsy, Rheama-
tfam, Cancer, Worms, Nervons and Biliows Complaints,
the Diseases of Children, &c. &c. To which are added,
a Family Disp y and a Copi Appendi i
ing explicit Instructions for the ordinary Management of
Children, and such Cases or Accidents which reqaire im-
mediate Aid, &ec. By RICHARD REECE, M.D.
Fellow of the Royal College of Surgeons, Authogof a Trea-
tise on the Lichen Islandicus, in Diseases of the Langs,
&c. Fourth Edition, considerably entarged and corrected.
in 1 vol. 8vo. Price 10s. 6d. in Boards.

AN ACCOUNT of the DISEASES of INDIA,
as they appeared in the English Fleet, and in the Naval
Hospital at Madras, in 1742 and 1783. With Observations
on Ulcers, and the Hospilal Sores of that Couatry. To
which is prefixed, A View of the Diseases on an Expedi-
tion and Passage of a Fleet and Armnameat to India, in
1181, By CHARLES CURTIS, .
Formerly Surgeon of the Medea Frigate. In One vol. 8vo.
Price 1s. in Boards.

f"gr
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SERMONS. By Sir HENRY MONCRIEFF WELL-
WOOD, Bart. D.D. and F.R.8. Edinburgh; oune of the
Mimisters of §t. Cuthbert's, Edinburgh, and Senior Chap-
lain in Ordinary in Scotland to H. R. H. the Prince of
Wales. 1In 1 vol. 8vo. Price 8s. 6d. in Boards.

“‘ We have cndeavourcd te do justice to the learncd and pious au-
thor, by such extragts from his work, as our limits would allow us
to insert. 1hey are but few of very many that we could have se-
lected ; and we have no hesitation in saying, that by far the greater
part of the book, if not the whole, will be found equal to the speci-
mens here presented to the reader.’” Bris, Crit.

ZOLLIKOFER'’S SERMONS ON THE DIG-
NITY OF 3MAN, from the German.
By the Rev. WILLIAM TOOKE, F.R.S.
In ¢ large vols. 8vo. Second Editien, Frice 1.. 15. Boards.

SERMONS ON THE EVILS
THAT ARE IN THE WORLD, and on various other To-
pics, from the Gennau.

By the Rev. WILLIAM TOOKE, F.R.S.

1n ¢ vols. 8va, Price 14, 1s. hkmrdu.

SERMONS ON EDUCA-
TION, &c. from the German.
By the Rev. WILLIAM TOOKE, F.R.S.
In 2 large vols. 8vo. Price 1, 1s. in Boards.

The concurrent testimony of all the rrodicll Journals,
beth at home and abroad, in favour of the Sermons and
devotions of this celebrated divine, not only on acconnt of
the wuaffected and captivating strain of elvgquence in
which they flow, but for the benign and truly evangelical
spirit with which they are animated, is sufficiently known.
That they breathe the pure and genuine spiritof christianity,
and exhibit religion to our view in a form the most ani-
mated and alluring, is indeed their peculiar praise, s
thousands can bappily testify, from their own experience
of the cheerful and placid infinence they bave had wpon
their heart aad life. In short, they irresistibly recom-
meud themselves to all who would see christianity rescued
from the jargon of the schools, and imbibe it as the pure
and immortal religion of the Son of God.

SERMONS. By the Rev. Sypaey Smitn,
A.M. late Fellow of New College, Oxford. In ¢ vols.
foolscap 8vo. Price 8s, in Boards.

¢ Mr. Smith possesses a command of words, and ke s a spirited
and scosible declaimer.” M. Rev.

OCCASIONAL DISCOURSES on various
Subjects. By the Rev. RICHARD NUNKHOUSE, D.D.
of the Queen's College, Oxford. In 3 vols. 8vo. embelligh.
ed with a Portrait of the Author, Price 1{, 4s. in Boards.

« *“ We are of opinion that Dr. Munkhouse deserves much com-
mendation, and of that particular kind which it has been his
ambition to obtain.” Crit. Revw.

A NEW LITERAL TRANSLATION from
the Original GRREK of the APOSTOLICAL EPISTLES,
with a Commentary, and Notes Philological, Critical, Bx-
planatory, and Practical : to which is added, a History of
the Life of the Apostle Paul.

By JAMES MACKNIGHT, D.D.
Author of “ A Harmony of the Gospels,” &t. The 2d
Edition (to which is prefixed an Account of the Life of
the Author.) In 6 vols. 8vo. Price 3L 13s. 6d. in Boards.

LECTURES delivered in the Parish Church of
Wakefield, in the Year 1802, on that Part of the Litargy
of the Church of Eugland contained im the Morniag
Prayer. By THOMAS ROGERS, M.A.

Master of the Grammar School, Afternoon Lecturer of St.

John's, and Sunday Evening Lecturer of the Parish Church

‘Bnoa W;akeﬁeld. In 4 vols. crown 8vo. Price 1. 44, ia
rds.

THE RULE and EXERCISES of HOLY
LIVING, in which are described the Means und Instru-
ments of obtaining every Virtue, and the Remedies against
every Vice, and Considerations serving to the resisting all
Temptations ; together with Prayers, containing the Whole
Duty of a Christian, and the Parts of Devotion fitted for
all Occasions, and furnished for all Necessities.

By JEREMIAH TAYLOR, D. D.
Chaplain in Ordinary to King Charles the First. And
edited by the Rev. Thomas Thirlwall, M. A, the 27th Edi-
tion, in 1 vol. 8vo. Price 7s. in Boards.

LETTERS TO DISSENTING MINISTERS,
and to STUDENTS for the MINISTRY, from the Rev.
Mr. JOB ORTON, transcribed from his eriginal Short-
Hand, with Notes Explanatory and Bingraphical.

By S. PALMER. IR 2 vols. 12tno. Price 8s. in Boards.

These Letters were addressed to the Rev. Dr. Ashworth,
the Rev. Messrs. Clark, Seddon, Robins, Hughes, Palmer,
&c. in all upwards of 8 Y ; besides several to and
Description, introduced in

from Persons of a different
the Mcmoirs and Appendix.



8 . PRINTED FOR LONGMAN, HURST, REES, AND ORME,

¢ Wre have no Nesitation in saying, that Mr. Palmer has 'pert‘orm
ed an b this collection of Lett

service in ers.

ey may be read both with pleasire and profit by persons of ali
denominationd, and, more particularly, both by Dlssenting Minss-
ters, and those’ also of the Established Church.”  Crit. Rev.

DEVOTIONAL EXERCISES, for the Use
of YOUNG PERSONS.

By CHARLES WELLBELOVED. -
The Third Edition, in 1 vol. 12mo. Price 3s. bound.
*‘ The design of this little volume is excellent, and equal commen-
dation may be given to its execution.” M. Rev.

LETTERS from the Rev. Mr. Job Orton,and
the Rev. 8ir James Stonehouse, Bart. M D. to the Rev.
Thomas Stedman, M.A. Vicar of St. Chad's, Shrewsbury
The 2d Edit. In ¢ vols. foolscap 8ve. Price 10s. 6d. Boards.

THE POWER OF RELIGION ON THE
MIND, in Retirement, Afftiction, and at the Approach of
Death. Exemplified in the Testimonies and Experience

of Persons, distinguished by their Greatuess, Leaming,
or Virtue. By LINDLEY MURRAY.
The 10th Edit. corrected, and greatly enlarged. 3s. 6d. bd.
¢ Itisa book which may be read with profit, by personsin ail
situations ; and, with the rising generation, it may answer the
double purpose of improving them in biography and in virtue.”
M. Rev. ' ‘“ We have had frequent occasion to speak of the dili-
gence, good sense, and good intentions of Mr, Murray ; and we con- -
gratulaie him sincerely on the success of this particular work.”
Brit. Crit.  ** This work has been long and justly admired ; and,
in its present enlarged state, forins, in our opinion, ene of the best
books that can be put into the hands of young people.”” Gua. ¢f Ed.

LE POUVOIR DE LA RELIGION SUR
L'ESPRIT, dans la Retraite, I'Aftliction, et aux Approches
de la Mort; demontre par les Actions, les Sentimens, et
la Conduite, des Personnes illustres par leur Rang, leur
Savoir, et leurs Vertus. ‘Traduit de 1'Anglaise, de la
dixieme Edition de Lindley Murray, par L. R>» LAFAYR.
Price 4s. bound. ’

EDUCATION. -

AN ENGLISH SPELLING BOOK; with
Reading Lessons adapted to the Capacities of Children :
in Three Parts, calculated to advance the Learners by na-
tural and easy Gradations ; and to teach Orthography and
Pronauciation together.

By LINDLEY MURRAY,
Author of *“ Euglish Grammar,” &c. The Fourth Edition.
1n demy 18mo. Price 1s. 6d. bonnd.
‘< we doubt not that, in process of time, the spelling book will have

* as mauy admirers as the grawmar has alrcady oblained.” Imp.
Rev. ¢ We recommend to the public this most important little
volume, as the on}y work with which we are acquainted, in the
English or hi hild to read, written by a phi-

pher and a man of tuste.”’ Lif. ﬁoun. “ We canrecommend
it as the best work oi the kind which has lately fallen under nar
inspection.”” Anti Fac.  “‘ In this book are several useful things,
not commonly found in such works.” Brit. Crit.  *“ ‘This little
baook is singularly well adapted to answer the purpose for which it
iv intended.” M. Rew. ‘¢ Mr. Murray has comroud one of the
best elementary books for children in_the English language.” crie,
Rev.  ““ This’is a very neat and useful elementary hook.” Chr. 0b,

FIRST BOOK FOR CHILDREN.

By LINDLEY MURRAY. Price 6d. sewed.

“ This very improvéd Prinmer is intended to prepare the
learner for the abeve mentioned Spelling Book, and is particularly
intended by the author to assist mothers in the instruction of
their young children.” M. Ren.

ENGLISH GRAMMAR, adapted to the dif-
ferent Classes of Learners. With an Appendix, containiug
Rules and Observations, for assisting the more advanced
Students to write with Perspicuity and Accuraey.

By LINDLEY MURRAY. .
A new and improved Edition, being the Twelfth. in 1 vol.
Demy 12mo. Price 3s. 6d. bound ; and on superfine royal,
Price 5s. in extra Boards.

AN ABRIDGMENT OF MURRAY'S ENG-
LISH GRAMMAR. With an Appendix, containing Ex
ercises in Parsing, in Orthography, ik Symiax, and in
P i Designed for the y ger Classes of Learn-
Edition, enlarged and improved

L .’
ers. The Fourteenth
Price 1s. hound.

ENGLISH EXERCISES, ADAPTED TO
MURRAY'S ENGLISH GRAMMAR, consisting of Exem-
plifications of the Parts of Speech, Instances of False
Orthograpby, Violations of the Rules of Syntax, Defects in
Pune: ion, and Violati of the Rules respecting Per-
spicuity and Accuracy. Designed for the Benefit of Pri-
vate Learners, as well as for the Use of Schools. The
Ninth Edition, much improved. Price 2s. 6d. bound.

A KEY TO THE ENGLISH EXERCISES;;
calculated to enable private Learners to become their own
Tustructors in G and Compositi The Eighth
Edition. Pree 2s. bound. The Exercises and Key way be
bad together. Price 4s. bound.

¢ Mr, Murray’s Engjish Gramimar, ¥nglish Exercises, and Abridg-
ment of the Crammar, claim our attention, on account of their
being composed on the prunciple we bave so frequently recom-
mended, ol combining religious and moral improvement with the
elcments of scientific knowledge. ‘The late learned Dr. Blair gave
his opinton of itin the foliowing terms:—¢ Mr. Lindley' Murray’s
Grammar, with the Exercises and the Key in a separate volume, 1
esteem as a most excellent performance. * 1 think it superior to any
work of that nature we have yet had ; and am persuaded that it is,
Dy much, the best Crainmar of the English language extant. On
Syntax, in particulir, he hasshown a wonderful degree of acutencss
and precision, in ascertainimg the ﬁroprie(y of language, and in
rectilying the numbei less errors which writers are apt L0 commit.
Most useful tiese books must certainly be to all who are applying
themsclves to the arts of composition's* Guard, ¢f Ldc,

‘¢ Mr. Murray's Grammar, Exercises, and Key to the Exercises,
form altogether, by far, the most complete and judicious analysis
of the English language, that has hitherto been published.” 4ns. Reu,
‘“ The principle upon which all the pubiicaiions of Mr. Murray,
tor the instruction of the rising gencration are tounded, is such as
gives him an unquestionable claim to rublic prolection.” ~ Ansi ¥ac.

“¢’This Grammar is a publication of much merit, 4nd fully answers
the professions in the Title. The Appendix contains some of the
best rules for writing elegantly, and with propriety, that we recol-
lect to have seen.”” M. Rev, .

¢ Its materials_have been carefully and judiciously selected ; its
arrangement is distinct, and well adapied to the purpose of instruc-
tion ; and its expression is simpic, persp and ate.” An.R.

‘“ There appears, in this Grammar, a considecable share of

J
licious analysis and arrangement. The Author applies his philo-
wogical rules, wilh great success, to some of the most striking ano-
malies in English phrascology.' Brit. Crit,
“This work has ined to so ive a tion, and we
carnestly recommend it to all who are desirous of acquirving a clear
aand comprehensive kuowledge of the Enulish langnage.” Eclec, Rev.
“ 1 need not acquaint the rublic with the merit and succe« of
Lindley Murray’s English Grammar, which seems to have supeyseded
every other.” Wulker's Outl, of Eng. Grammar., .
¢ We have heen much pleased with the perusal of Mr. Murray's
English Exercives. ‘They occupy, with distinguished excellence, a
most important placce in'the science of the English language.” M.Rev.
““‘Chese exercises are, in general, well calculated to promote the
purpose of information, not only with regard to orthograpbyiand
punctuation, but also in point of phraseclogy, syntax, and precise
perspicuity of composition.” Crit. Rev. " .
“‘Ihere’is great judgment shewn in these Exercises ; and, what is
no common uierif, the greatest perspicuity in the a&lpuon of the
examples to the several rules,” Bris. Crif,

INTRODUCTION TO THE ENGLISH
READER; or a Selection of Pieces, in Prose and Poe-
try, &c. By LINDLEY MURRAY.

The Third Edit. entarged and improved. 3s. bound.

¢¢ This Introduction may be safely recommended, and put inte
the hands of youth: and the rulcs and observations for assisting
them to read with propriety, form to it a very suitable introduc-
tion,” M. Rev. ‘¢ our plzie- bear ample testimony, both to
the ability and the diligence of Mr. Murray. His differcnt publi-
cations evince much sound judgment and g sense; and his selec~
tioas are well calculated to answer the intended purpose,” Br. Cr.

THE ENGLISH READER; or, Pieces in
Prose and Poetry, selected from the best Writers. De-
signed to assist young Persous to read with Propriety and
Effect ; to imp! their L and nents ; and
to inculcate some of the most importaut Principles of
Piety and Virtue. With a few _prelimmary Observations
on the Principles of good Reading. *

By LINDLEY MURRAY. The Fifth Edition, 4s. bound.

" There is very considerable merit in this cnm?i\atlon, the con-
tents of which are pretty equally made up of the ggreeable and
.he useful.” New L. Rev. “ This work may be recommended as
a useful companion to the young of both “sexes.” = Crif. Rev.
¢ The plan of this work is highly commendable, and the execu-
tion good.” Gemt. Mag.  *‘ The sclections are made with good
taste, aud with a_view to moral and religious improvement, as well
as mere eutertainment,” Brit. Crit. ““ This selection reflects
much credit on the taste of the compiler ; and the arr t
of the various pieces is judicious.” M. Rev.

SEQUEL TO THE ENGLISH READER ;
or, Elegant Selections, in Prose and Poetry. Designed to
Improve the bigher Class of Learners in Reading; to esta.
blish a Taste for just and accurate Composition; and to
pronote the Interests of Piety and Virtue.

By LINDLEY MURRAY. The Second Edit. 4s. bound.

«¢'The character that we formerly gave of Mr. Murray’s ¢ English
Reader,’ injua‘lly applicable to the present supplemental volume.’”

.

Sent. Mag. “The present publication is evidently directed to
ihe same important ov)ject, which our author has uniformly pur-
gaed in all

his former works; the further improvement of the
mind and the heart.”  Lomd. Rev. It to say of this
usefu! volume that it displays Mr, Murray m" judgment, and
acquaintance with English literature, and that enlightened regard
to religion and morality which so eminently gualifies him to guide

nough
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EDUCATION. ’

studies of youths' Lit. Pwrs. * This compilation (the
xnl) pears more free from objcc'ionable pl'n[r'i, and be. er
mpmﬂ‘: the improvement of youth, than any o:l.er of the k nd
which we have scen.” Eclec. R®.  ** We have no hesitation 1o
recommending this selection as the best of i kind.” Crie. kew.

LECTEUR FRANCOIS: eu, Recueil de
Pleces, en Prose eten Verse, tires des Mellleurs Ecrivaias,
pour servir a perfectionner les jeuues Gens dans la Lec
ture; a etendre lenr Cennoissance de la Langue Fran
coise , et a leur inculquer des Puncipes de Verta et de
Piete. Par LINDLEY MURRAY.

Auteur d'une Grammaire Angloise, &c. 12mo. 4s. 6d. bd.
“ Mr. Murray is entiticd to great commendation for the care
and judgment evidently Jdisplayed in th usctul colection before
ws."" Anti Jac. “gspecial "care has been taken to reader
the studv of e subservient te virlue, «nd (0 introduce onty
suci pieces 33 shall answer the double purposc of yr,omr\(lns good
rinciples, and a corr«ct and clegam caste. This will, no loubt,
L tound a very useiul scf book.” M. R, *‘ {'his volume
follows the uniform size, neatncws, and accuracy of Mr. Murray's
productions. 1t is a valuable addition to the hibrary, not werely
being free from gross defects st other coli.ctions, but as af-
fording the studen’ such au introduction to French Lterature asis
no where else accessible.” kel. Rv. * Mr. Murray mav claim
the rrmld title of the triend of youth. His numerous and excellent
publications for the use of young le, are (0o well known for
us to descant upon them. The student will ind his advamkage ip
‘making use of this work, as he will be sure t0 form his taste after
the most correct models.”  Crit. Rev,

JOHNSON’'S DICTIONARY OF THE ENG-
LISH LANGUAGE, IN MINIATURE, w i8mo.
The Bighteeuth Edition. Price 3s. bonad.

LECTURES ON BELLES LETTRES AND
LOGIC. By the late WILLIAM BARRON, F.A8.E.
And Professor of Belles Lettres and Logic in the University
of St. Audrews. In 2 vols. tivo. Price One Guinea, Boards

* Thig work 15 well cakcylated for tiie inltiation of the young
into the ars of criticism and rhieloric. The style is rewmarkably
perspicuous, and at the same time animited ; while the neatness
aad diti of thearr meril every praise.” Lis. ¥ou.

THE SYNONYMES OF THE LATIN LAN-
GUAGE, alphabetically arranged ; with a Critical Djs.
sertation upon the Force of its Prepositions, both in a
simple and compound State. By JOHN HILL, LL.D. &c.
Profe of H ity in the Ubi ity, and Fellow of
the Royal Society of Edinburgh. [n 4to. il. 11s. 64. Bds.

*¢ ‘I ne vartety of curtous and important inlormation which this
contains must render it a valuable acquisition o every lover of

ancient learning.”  Lif. yours.

MATTAIRE'S CLASSICS.
JOHANNIS BONIFONII ARVERNL. Price 1s. 3d,
CATULLL, TIBULLI, ET PROPERTIL OPEKA. 12me.

Price 34. 6d. bound.
C. JULII CESARIS ET A. HIRTIL. 12mo. 4s. 6d. hd.
NOVUM TESTAMENTUM Grace. 12mo. 43. bound.
HOMERI ILIAS. 12me. Price 6s. bound.
M. ANNZEI LUCANI PHARSALIA. 12mo. 3s. bound.
MUSARUM ANGLICANARUM ANALECTA. ¢ vols.
12mo. Price 6s. bound.
s Ilb. VA‘:.ERH MARTIALIS EPIGRAMATA. 12mo, Price
s. bound.
CORNELII NEPOTIS VITE. Price ls. 6d. bound.
P. OVIDII EPISTOLE 12mo. Price 3s. 6d. bound.
————— FASTI TRISTIA. 12me. Price %s.6d. bound
C. PLINII CACILII SECUNDI Epist. et Paneg. 12mo.
Price 3s. bound.
CAl) SALUSTII CRISPI. 12mo. Price 2s. 6d. hound.
SOPHOCLES TRAG@DIA Septem, 2 vols, 12mo. 8s. bd.
P, VIRGILII MARONIS OPERA. 18mo. 3s. 6d. hound.

A SHORT INTRODUCTION OF GRAM-
MAR, generally to be nsed. Compiled and set forth for
ghe bringing up of all those that intend to attain to the
Knowledge of the Latin Tongue. By JOHN WARD.

12mo,. Price 2s. 6d."hound.

INSTITUTIO GRECE GRAMMATICES
COMPENDIARIA, in usumn regiz Scholz Wesimonas-
terieusis. By JOHN WARD.

12mo. Price 2s. 6d. bound.

AN ABRIDGMENT OF MR. PINKER.-
TON'S MODERN GEOGRAPHY ; and Professor VINCE’S
ASTRONOMICAL INTRODUCTION. In | large vol. 8veo.
with a Selection of the most useful Maps, accurately co-
pied from those in the larger Work, all which were drawn
under the Direction and with the latest Improvements of
Arrowsmith. The Second Edition. Price 12s. in Boards.

AN INTRODUCTION TO GEOGRAPHY
AND ASTRONOMY, by the Glohes and Maps. To which
are added, the Gonstruction of Maps, and a Table of La-
titudes and Longitndes. By E. and J. BRUCE,
Teachers of Geograpby and the Mathematics. The Se-

cond Edition, with cousiderable Additions awd Improve-
ments. 1n 1 vol. 12mo. Price 5. in Boarde

AN INTRODUCTION TO THE GEO-
GRAPHY OF THE NEW TESTAMENT ; comprising &
Summary Chronological and Gengraphical View of the
Eveuts recorded respecting the Ministry of Our Saviour;
with Questi for Examiuati and an ludex,
principaily desigued for the Use of Young Persons, and
fut the Sunday Employment of Schools.

By LANT CARPENTER.
In 1 vol. 12mo. illusirated with Maps. Second Edition.
rice 5¢. Boards.

‘‘ We recommend this book 1o ail such as are anxious to obtain
accuracy and procis on in their geographical and chronological
knowlcdge, as far as relates to the 1istory of the events recorded 1n

the uritings of the New Testament.”  Lif. Foor

PITY'S GIFT; a Collection of interesting
Fales, from the Works of Mr. Pratt. in 1 vel. }2me. em-
hellished with Wood Cats. Price 3s. bound.

THE PATERNAL PRESENT ; being a Se-
quel to Pity's Gift. Chiefly selecled from the Writings of
Mr. Pratt.  Embhellished with 11 Wood Cuts. 3. bound.

AN INTRODUCTION TO THE THEORY
AND PRACTICE OF PLANE AND SPHERICAL TRI-
GONUMETRY. and the Orthographic and Sterevgraphic
Projections of the Sphere, including the Theory of Na.
vigation. [llustrated by a Variety of Praclical Examples,
and applied to the Mensuratiou of Heights and Distances;
to d iue the Latitude by Two Altitades of the Sun;
the Longitude by Lunar Observations; and to other im-
portant Problesns on the Sphere, and in Nautical Astro-
aomy. By TROMAS KEITH.

n 1 vel. 8va. Price 10s. 6d. in Boards.

A NEW TREATISE on the USE of the
GLOBES; or a Philusophical View of the Farth and
H : prehending an A t of the Figure, Mag-
nitude, and Motion of the Earth ; with the natural Changes
of its Surface, caused by Floods, Eartbquakes, &c. d¢.
signed for the lustruction of Youth.

By THOMAS KEITH.

1o 1 vol. 12mo. with Copper-plates. Price 6s. in Boards.

** This volume comprehends a great quan'ity of valuable mat-
ter in a small compass, and we thiak it cannot fail to answer the
purposes for which it is designed.” Brit. Crit,  *¢ This work is
ably executed.” Gem, Rev.

INSTRUCTIVE RAMBLES throngh LON.
DON and its ENVIRONS. By Mrs. HELME.
Complete in 1 vol. Price 49. boand.

“ Much topographical and historical knowledge 1 contained in

these volumes, mingled with pertinent reflections.” Crit. Rev.

MATERNAL INSTRUCTION ; or, Family

Conversations, on moral and interesting Subjects, inter.
spersed with Hisfory, Biography, and original Stories.
Desigued forthe Perusal of Youth.
By ELIZABETH HELME,

In 2 vols. 12mo. with Frontispieces. Price Gs. in Boards.

““ ‘Lhese little stories are interesting and instructive, and may be
put into the hands of children at about ten ‘earl old, with much
adnnllr." 4sn. Rev, ‘¢ There is something in the plan of the
present little work particularly pleaiing. It is with great pleasure
thit we recommend a work, the design of which is so u'nsil)le, and
the execution 50 satisfactory.” Bris. Crit, “ Mry. Heime has in
this work e a very pleasing addition to the Juvenile Library.
Bverz child must be amused with reading thein, and 1o be improved,
we think he cannot faii." Crit. Rev.

THE HISTORY OF ENGLAND, related in
Familiar Conversatious, by a Father 10 bis Children. In-
terspersed with moral and instructive Remarks and Ob-
servations on the most leading and interesting Subjects,
designed for the Perusal of Yonth.

By ELIZABETH HELME.
In 2 vols. 12mo. 8s. bd. with Frontispieces by Hopwood.
e B T ot o s Edpocae s 19
the Juvbmile lbrery< “Reie. cpig O Y Of & respectable place in

LETTERS addressed to a YOUNG LADY,
wherein the Duties and Characters of Women ure consi-
dered chiefly with a Reference to prevailing Opinions.

By Mrs. WEST. :

The Second Edition. In 3 vols. 12mo. Price 1Z. 1¢. Boards.
“ We do not veature without mature deliberation to assert
that not merely as critics, but as parents, hushands, and brotiers’
we can recommend to the ladies of Britain, * The Letters of Mrs.

West'.'" Crif, Rev. -

LETTERS addressed to a YOUNG MAN.
-on his First Entrance into Life; and adapted 1o the peeu.
liar Circumstances of the present Times.

By Mrs. WEST,
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POETRY.

Author of ““ A short Grammar of the English Language,”
and ‘' An | duction te Arithmetic.”” Pnce 3. Bound.
of the best conceived and most practically usetul

“ Thisis one

s
publications for chiildren that we have seem  The title-page suffici- |-

¥u’hm the intelligent authors plan and dexign, and we can
safely assure our readcrs that he has executed them with equal skull
and fidelity.” asti yac. .

JUVENAL and PERSIUS; with copious ex-
planatory Notes, by which these difficult Satiriats are ren-

11

dered casy and familiar to the Reader. A new Edition,
By the Rev. M. MADAN,
In 2 vols. vo. Price 18s. in Boards.

DEMOSTHENIS ORATIONES de RE-
PUBLICA DUODECIM cam WolSauna Iuterpretatione.
Acceusit Philippl Epistola ex Editione GULIELMI ALLEN,
A. M. 8ve, Price 1s. in Boards.

POETRY. :

THE NATURE OF THINGS; a Didactic
Poem. Translated from the Latiu of TITUS LUCRE.
TIUS CARUS, accompanied with the orighial Text, and
{llustrated by Notes, philological and explanatory.

By JOHN MASON GOOD.
In 2 vols. 4to. embellished with elegantly engraved Fron-
tispieces. Price 4L. 4s. iu Boards.

*4* The original Text is from Mr. Wakefleld's Edition,
re-printed by the Consent of the Proprictor ; and the few
Variations from it that occur iu the Trauslaliou, are spe-
citied in the Notes alome, that its Integrity might mot be

METRICAL TALES, and other Poems. Se-
lected (rom the *‘ Annusl Anthology.”
By ROBERT SUUIHERY,
In 1 vol. foolscap 8vo. Price 3s. 6d. in Boards,

POEMS, including the Visions of the Maid of
Orleans. By ROBERT SOUTHEY.
in 2 vols. Price 11s. in Boards.

THALABA THE DESTROYER, a Metrical
Romance, with copious Notes.
By ROBERT SOUTHEY.

imfringed upon. . .

¢ We take lcave of this translation with much ad on of its | gy, ]
ﬁneu- merits, and much respect for the ingenuity, lcarning, and L4

ste of the translator. He has executed his labour in a manner

led 8 place which wss vacant
Iatioa i, Hithiats and a0 ciote o the Latin a8 Can
iog n our opini and as cl to the Latin as can
be, and be at ‘the same time at all Inteliigible: and Mr.
1 has avoided many errors into which other trarsiators, parti-
cularly Mr, Creech, bad fallen.” Anti Yac. ¢ we acknowledge
w‘gpimon.uul there is not any classi 'remnore
Yor transiation than that of Lucretiua; and that a mote competent
t.r:mmor cou'::l‘d scarcely be found, than the author of the work
fore us.” .

THE WORKS of WALTER SCOTT, Esq.
Elegantly printed ou fine yellow wove Paper, by Ballan-
tyne, in 5 vols. royal 8vo. Price 5. 5s. in extra Boards.
Vols. 1, «, and 8, i Mi sy of the ish
Border : Vol. 4, Sir Tristrewn, a Metrical Romance; Vol. 5.
~'gne Lay of the lust Minstrel, with Ballads'and Lyrical

eces.

THE MINSTRELSY OF THE SCOTTISH
BORDER; consisting of Historical and Romantic Ballads,
collected in the Southern Couuties of Scotland ; with a
few of a modern Date. founded on local Traditi With
an Introduction, and Notes by the Editor,

WALTER SCOTIT, Esq. Advocate.
The Third Edition. In 3 vols. Svo. finely printed by Bal-
lautyne of Edinburgh. Price i. 16s. in Boards.

THE LAY OF THE LAST MINSTREL. A
oem. * By WALTER SCOTT, Esq.
‘The Pourth Edition. Price 10s. 6d. in Boards.

BALLADS and LYRICAL PIECES;  con-
sisting of Glenfinlas, or Lord Ronald’s Coronach.—The
Eve of St. Johu.— Cadyow Castle.—The Grey Brother.—
Thomas the Rhymer, Parts 1, 2, and 3.—The Fire King.—
Frederick and Alice.—Tle Wild Huntsien.—War Soug.—
The Norman Horse Shoe.—The Dyiug Bard.—The Maid of
Toro.—Hellvellyn. By WALTER SCOTT, Esq.
Second Fdilion, in 1 vol. 8ve. Price 7s. 6d. in Boards.

*,% The two latter Works contain the whole of Mr.
Scott's original Poelry.

SIR TRISTREM, a Metrical Romance of the
Thirteenth Century.

By THOMAS of ERCILDOUNE, called the RHYMER.
Rdited from the Auchinleck MS. by WALTER SCOTT, Esq.
Second Edition, in royal 8ve. Price 15s. in Boards.

SPECIMENS of the LATER ENGLISH
POETS, to the End of the Jast Centary, with Prelimigary
Notices, intended as a Coutinuation of Mr. Ellis’s Speci-
mena of the early English Poets. By ROBERY SOUTHEY.
In 3 vols. crown 8vo. Price 14, ls. 6d. In Boards.

MADOC. A Poem. In Two Parts.
By ROBERT SOUTHEY.
In 1 vol. 4to. elegantly printed by Ballantyne, with Four
beautiful Vignettes. Price 4. ¢s. in Boards.
¥or a high character of this work, sec #n. Rev, 1805.
A _new Ldition, in ¢ vols. Foolscap 8vo. is nearly ready
for Pablication.

JOAN OF ARC. An Epic Poem.
By ROBERT SOUTHEY.
In 2 vols. foolscap @vo. - The Second Edition. 12s. Boards.

.

prioted in ¢ vols. foolscap 8vo. 14s. in Boards.

LYRICAL BALLADS, with other Poems.
By W. WORDSWORTH.
The Fonrth Edition. 1In 2 vols. foolscap 8vo. Price 1ls.

THE PENANCE OF HUGO: a Vision. In
the Manner of Dante; in Four Cantos.
By the Rev. HENRY BOYD, A.M.
Traoslator of the Divina Comedia of Daste.
foolscap 8vo. Price 5. in Boards.

THE WOODMAN'S TALE, after the Man.
ner of Speuser. By the Rev. HENRY BOYD, A.M.
Demy 8vo. Price 10s. 6d. in Boards.

“ The lovers of poetry have not, for a connderable time, re-
ceived 3o fine a present as the various and comrrehefisive vo‘ume
before us.” Asti Jao,  ‘“ The whole forms a very agreeable col-
lection of lyric ;  cirv, and will add considerably to Mr, Boyd's
literary fame.” Bri:. Crif.

THE POEMS OF OSSIAN ; containing the
Poetical Works of James Macphersou, Esq. in Prose and
Rhyme; with Notes and Illustrations.

By MALCOLM LAING, Esq.
In 2 large vols. 8vo. Price 1. 10s. in Boards.

REPORT OF THE HIGHLAND SOCIETY
OF SCOTLAND, respecting the Authenticity of Ossian's
Poews, drawn up By HENRY MACKENZIE, Esq.

8vo. Price 1¢s. in Boards.

THE, WANDERER OF SWITZERLAND,
and other Poems. By JAMES MONTGOMERY.
Third Edit. in L vol. foolscap 4vo. Price 5s. in Boards.
“ We have no daubt that his gen.us miy become an ornament
to his profession.” Lit. Your. ‘¢ Mv. Montgomery d-splays g
rich and romantic fancy, a tender hcart, a copious and active
command o iinagery and language, and an irresistible influence
over the feelings.” Ecl. Rev, For a very high character of this
volume, sce dan. Rev. 1805, ““ The general merit of thicse Poems
is far trom inconsidcrable, most ot them being characterised by a
graceful ease of versification, and by the simple expies-ion of ge-
nuine feeling.'* M. Rev, “ we reluctantly quit our cxamination
of this Coliection of 'oems, whose genuine and unaffected beauties
are scattered throughout with no sparing hand. Amidst the mass of
modern poetry, published or unpublished, we lrave scen few compo-
sitions worthy of more careful perusat or more lasting fame.” Cr. R.

POEMS. By JamEs GRAHAME. In two Vo.
lmnes, Foolscap 8vo.
Vol. I. containing, the 8abbath (5th Edition); Sabbath
Walks ; the Rural Calendar; aud smaller Poems.
Vol. 11. containing, the Birds of Scolland; and Mary
Stuart, a Dramatic Poem.

THE BIRDS OF SCOTLAND, BIBLICAL
PICTURES, and THE RURAL CALENDAR, with other
Poems. By JAMES GRAHAME,

Author of ““ The Sabbath,” a Poem. In 1 vel. foolscap
8vo. Price 7s. in Boards.

THE POETICAL WORKS OF SIR DAVID
LYNDSAY OF THE MOUNT, LION KING AT ARMS,
UNDER JAMES V. A new Edition, corrected and en-
larged, with a Life of the Author, Prefatory Dissertations,
and an Appropriate Glossary. ~

By GEORGE CHALMERS, F.R.S. S.A.
In 3 vols, crown 8vo. Price 1. 16s. in Boards.

\ '
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NOVELS.

.

‘SIMPLE TALES. By Mn. Orit. Con-
talning, Vol. 1. The Biack Velvet Pelisse; the Death-
Bed ; the Fashionable Wife and Unfashionable Hashand ;
the Robber.—¢. The Mother and Son ; Love and Duty.—
3. The Soldier’s Return: the Brother snd Sister ; the
Revenge.—4. Uucle and Nephew; Marder will out: the
Orphan. 2d edit. fu 4 vols. 12mo. Price il. 1s. in Boards.

¢ These tales like Julia Beresford's Ballad, mentioned in the first
sory, are neither showy nor brilliant, but natural, simple, and in-
terestingy They contain a great deal of moral instruction, and In

ral Jre -oﬂhu of the reputation which Mrs. Ople
Il acquired.” Lif, jowr. ow before us we
Snd much of the same merits as in ber beautiful story of Adeline
Mowbray ; the same truth and delicacy of sentiment, the same
] licity in the diak rts of the work; and the same

happy artof | ting ordi fceplainu and occurrences in a man-
ﬂn inum‘; co'mmln‘:l.aur sympathy and affection.” Ed. R

THEFATHER AND DAUGHTER. A Tale.
By Mrs. OPIE.

The Fourth Edition, with a F piece. 4¢.6d. in
4 This Tale is replete with interest, and possesses pathos enough
to affect the heart of the most callous of critical readers.” M. Rev.
« geldom have we met with any combioation of incidents, real or
imaginary, which possessed more of the deeply patnetic. ‘The
-al incoiéated by this tale is seriously impressive.”  Crif, Rev.
i The incidents, whicu are of ado-
business

“ A very affecting moral story.
mestic nature, occur naturaliy, and ! come home to
and bosoms* of every clam o readers.” Ewrop. Mag.

ADELINE MOWBRAY ; or, the Mother and
Daughter. A Tale. By Mrs. OPIE.
The Second Edition. In 3 vols. 13mo. 13s. 6d. in Boards.
¢ we oproed with great pleasure a pew novel, from the cater-
of Mrs. Opie, a lady whose uncommon talents do
crit. Rev, K must

tions of the same Kind. The interest of the story is well preserve
to the end. 'The 1 cidents in general foliow naturally . h
causes ned, and are wrought up with uncommon skill." Lir.
’M. “ 'Ihe language is sim le and ::’propriate, the ﬂgungion.
Irequently marked and ofien affccting, and the characters indicate
much acute observation of the human ‘mind.” Grn. Rv. * The
secoud volume of this beautiful story is perhaps the most pathetic
and the most natural in its pathos of any fictitious narrative in our
h?uue." Ed'n. Rev. ““These volumes are, both in their desizp
and gxecution, 30 sup-rior to those which we usually encounter un-
der the title ol novels, that we can sately recommend them to the
perual of our readers M .

THADDEUS OF WARSAW. A Novel.

By Miss PORTER.
The Fifth Edition. ln 4 vols. Price 14s. in Boards.

« 'phaddeus is a work of genius, and has nothing to fear at the
: he has to receive the precious meed of sym-

celing."” m‘; Rev.  *This work nas more mernt than can be
ascribed to the crowd of productions ot this class, and inculcates
virtuous and magnanimous seatiments.” M Rev. *¢’Lhc mora-
lity of the piecc is, a3 we naturally expected from & writer, whese
heart and mind are the seats of every virtue, wholly unobjection~

able.””  Asti Fuc.
MEMOIRS OF BRYAN PERDUE. A
Novel. By THOMAS HOLCROFT.
fn 3 vols. 12me. Price 15s. in Boards.
«¢ This is undoubtedly 2 good novel; much rational catertainment
and instruction may e derived from it Lis Journ.
THE MYSTERIES OF UDOLPHO, a Ro-
mance; interspersed wilth some Picces of Poetry.
By ANN RADCLIFFE,
Aothor of the Romance of the Forest. The Sixth Edition,
“in 4 vols. 12mo. Price 1L 4s. in Boards.

THE ROMANCE OF THE FOREST; in-
terspersed with some Pieces of Poetry.
ANN RADCLIFFE.
he Seventh Edition, in 3 vols. 12mo. Price 15s. in Boards,

A SICILIAN ROMANCE.
By ANN RADGLIFFE. :
The Third Edition, in 2 Vols. 12mo. PriceTs. in Boards.

THE CASTLES OF ATHLIN AND DUN-
BAYNE, a Highland Story, By ANN RADCLIFFE.
19mo. Price 3s. 6d. in Boards,

MEMOIRS OF THE LIFE OF AGRIP-
PINA, Wife of Germanicus.

By ELIZABETH HAMILTON.
n 3 vals. crown 8vo.  Price 1s. in Boards.

ST. CLAIR OF THE ISLES; or, The Out-
laws of Barra. A Scottish Tradition.

By ELIZABETH HELME,

Auathor of * Louisa, or a Cottage on the Moor,” &c. &c.
{n 4 vols. Price 14s. in Boards.

MEMOIRS OF MARMONTEL. Written by
Himself. Coutaining his Literary and Political Life, and
Anecd of the Principal Characters of the Eighteenth
Century. A new Edition, corrected throughout. 1In 4 vols.
12mo.  Price Uue Guinea in Boards.

“ This is one of the most interesting productions which has
issued from the French press since the revolution. The style of
the work is also not tess atiractive than its matter; 1t is eloquent,
flowing, and easily inclines, in pursuing the course of events, either
10 the ludicrous or the pathctic, To the merit of truth it a
all the graces and attractions of a work of fancy.” M. Rev.
< we are not sure that we have perused any book, since the com-

part of the scenc is crowded, 0 ful
that it is impossible not to be

l orma N

“ we can all remeinber the grateful earnestness with which, in
e-rlieru‘yo, the tales of this clegant and popular writer were
rused, The same simplicity of manner, and faculty of txc'u?:;
a lively interest, pervades and ] heg this p

work.” Brit. Crit.

HERMAN AND DOROTHEA. A Tale.
By the Author of ** The Sorrows of Werter.” Translated
from the German. In foolscap 8vo. embellished with Tew
elegant Engravings. Price 7s. in Boards.

+ we acknowledge the authors claims 10 great abilities, and
readily confess that he has produced a simple and interening

story.” Bris. Crit.
EARLY ENGLISH ME-

SPECIMENS OF
TRICAL ROMANCES, chiefly wnitten during the early
Part of t"e Fourteently Century. To which is prefixed, an
Historical introduction. intended to illustrate the Rise and
Progress of Romaotic Composition in Frauce and England.
By GEORGE ELLIS, Esq.
In 3 vols. crown 8vo, Price 11. 1s. in Boards.

WALTER KENNEDY. An American Tale.
In 1 vol. 12mo. Price 4s. 6d.1n Boards.

A SAILOR'S FRIENDSHIP AND A SOL
DIER'S LOVE. A Novel. In 2 vols. 12mo. Price 8s.

THE LAKE OF KILLARNEY. A Novel
By ANNA MARIA PORTER,
In 3 vols. 12mo. Price 13s. od. in Boards.

THE DECAMERON, OR TEN DAYS EN
TERTAINMENT OF BOCCACCIO. Translated from tb
Italian. To which are prefixed, Remarks on the Life ant
Writings of Boccaccio, and an Advertisement, by th
Author of ** Ol Nick,” &c. &c. The Second Editien
corrected and improved. In 2 vols. 8vo.  Price 16s. i
Boards.—An Edition in 2 vols. royal 8vo. Price 17, 4s.

0 Ple information which the industry and taste of the preset
Editor hus turnished concerning this celebrated colleclion ¢
‘Talesis dant! isfe y; and_the translati as he has rt
formed it, is in all respects unexceptionable.” Imp. Rev.

MADAM DE MAINTENON. Translate
from the French of MADAM DE GENLIS. In 2 vul
\2mo. Price 8s. in Boards.

MORELAND MANOR; or, WHO IS TH.
HEIR? A Novel. By Mrs. KENDALL,
Author of Derweat Priory, Castle on the Rock, &c. &c.
three vols. 12mo. Price 12s. in Boards.

DONALD, a Novel, in three Vols. 12m

Price 13s. 6d. in Boards.

—————
AGRICULTURE, GARDENING, §c.

A TREATISE ON THE CULTURE OF
{HE VINE, exhibiting new and advantag Methods of
propagating, cultivating, and traiuing, that Plant, so 28
to render it abundautly fruitful. ToEether with pew
Hints on the Formation of Vineyards in England.

By WILLIAM SPEECHLY. .
The Second Editivn, with Additions. 1n 1 vol. royal 8vo.
Silustrated with Bix Copper-plates. Price 18s. in Boards.

TREATISE ON THE CU LTURE C
THR PINE-APPLE, and the Management of the Hot-hou
By WILLIAM SPEECHLY.
The Second Edition. Ia 8vo. Price 12s. in Boards.

A TREATISE ON THE CULTURE AN
MANAGEMENT OF FRUIT-TREES, in which a new }
tbod of Pruntug and Training is fully deseribed.
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MISCELLANEUUD, P} It )
present collection. tis rated in 8 cheap | And lately one of his Majesty's Chapluins in India. The
...ﬁi:.‘é'ﬁ-ﬂfm"‘rm. and seems to have ﬂ:':: ompiled "‘,"n Recond Bl with ' iderable Additi In2 vols,
Sclent diligence, d v it P g * | 8vo. Price 18s. in Boards.
?rnllin wu‘:hc mMOost ralh r’ of all philosop Ed.Rev, .“ Dr.l"l'enml in Lis two volumes,

ESSAYS ON THE ANATOMY OF EX-
PRESSION IN PAINTING. By CHARLES BELL.
Containing, 1. Of the Uses of Anxtomy to the Paiuter.
Of the Study of the Antique, a8d of the Acsdeiny Figure.
g. Of the Skall. Of the Distinctions of Character in dif-
ferent Ages. Comparison of the Autigue with Nataral
Character.—3 and 4. Of the Muscles of the Face, in Mau
aud Animals.—5. Of the Expression of Passion as ilins-
trated by a Comparison of tbe Muscles of the Pace in
Man and Animals. Of the Muscles peculiar to Man, and
their Effects in bestowing Human Expression.—6. Of the
individual Passions. And of the Action of the Munscles
expressive of these Passions.—17. General View of the
Economy of the Human Body as it relates to Expression

p Painting.-

! oy 'l'h:‘ Subjects are illustrated by Sketches of the
Bones, and of the Forms of the Head. Of the Muscles.
Of the Expression of the Face in the several Passions, &c.
In 1 vol. 4to. with Engravings after Drawings by the

ves, has communicated a greater
mass o(cnlcrufnln; aed useful information concerning India,
than any of bis predeceseors in the school of rdstern literature.
RKelee. Reo. ** This book containg 3 great deal of curiows aud
iinportast matter : we have pe it with uncom::on sahsiac-
ton,”  Lit. Journ. ‘¢ These enteriaioing and vfuable letiers,
which contaiu much amuscment for the geperal reader, and inuch
instruction werthy o! the practical attcpiion both ui'tl e subjest
and of the ruler. They mix the usetul with the agrecable; and
will add to the information of the merchaat, the farmer, the geo-
grapher, and the statist.  Crir. Rev.

A NEW COLLECTION OF ENIGMAS,
CHARADES, TRANSPUSITIONS, &c. A new Edition.
in 1 vol. royal i18ino. Price 4. 1n Boards,

THE LOUNGER'S COMMON-PLACE
BOOK ; or Miscellaneous Collections, in History, Science,
Criticism, Poetry, and Romance.- In 3 large vols. gvo.
Price One Guinea and a Half, in Boards.

*,¢ The Fourth Volume will speedily be pablished.

ENGRAVINGS, with a descriptive Account,

s A in English and French. of
. Price ¢4. 2s. in Buurds. . o .

‘?‘“':'2{! “p lhlnkg{s a very elegant and interesting publication. In EGYPTIAN MOLUME.\TS,

e ion of his task Ig'.hnchn has not only 'lc"':':: n‘gr::{!i:f in the British Maseum, collected by the Institute in Egypt,

1l is » -

353&': atieland 4 reelrng for ihe excelleoce both ‘of Sculptare | #Rder '?_e Direction of B",‘:m’“' and ;“"""""‘ to the
and Paiuting ; and entered at the same time into all the d ] British in Chief, Lord Hulchinsou, by General
and perplexities of the student, with a geal and a sympathy which | Meaon. Under the Patromage of his Majesty. Price One

fail to be very gratitying. ‘The conception and execution of
(?-:';k'hchn do .u’u‘ it o the talents and taste of the author.
They are for the most part cxtremely siriking and expressive.'
&din, Rrv.  * The nnru:llon before us, we considcr as valuable
and hight; table ; its errors are crrors ol genius; Mr. Bell 1s
particul ar‘ym for the task which he has up ertaken ; his fame,
asan anatomist of the first rank, s no celebration from us; bis

observation hias been extensive, accurate, and scientific ; and havin

ined the isites of a classical taste, a philosophical view, an
Qelicate perception of feeling, with a facifity io the use of the pen-
cil by no means common in ai amateur, he has pursued his mvcnlﬁ-
s

tions with singular advantages, and at the same time rendered
work highly interesting, not merely to professional mes but Lo gene~
ral readers.”  Ecl. Rev.

LETTERS FROM THE MOUNTAINS;

being the real Correspondence of a Lady, between the
Years 1773 and 1803, In 3 vols. 12mo. 13s. 6d. in Boards.

EXCURSIONS IN KENT, GLOUCESTER-
SHIRE, HEREFORDSHIRE, MONMOUTHSHIRF, AND
SOMERSETSHIRE, made in the Years 1802, 1503, and
1805 ; illustrated by Descriptive Sketches of the most inte-
resting Places and Buildings in those Counties, aud Deli-
meations of Character in different Rauks of Life. Embel-
lished with 20 bighly finished Plates.

By J. P. MALCOLM, F.S. A.
Author of “ Londinum Redivivim,” &c. In 1 vol, 8vo.
Price 18s. Boards; and oun large Paper, with first Impres-
sions of the Plates. Price 1L. 7s. iu Boards.

ESSAYS, in a Series of Letters to a Friend,
on the following Subjects.—1. A Mau’s writing Memoirs
of his own Life.—2. Decision of Character.—3. The Ap-
plication of the Bpithe. R ic.—4. E lical Reli-
gion prevailing unacceptable to Men of Taste.

By the Rev. JOHN FOSTER, Frome.
The Third Edition. Iu 2 vols. 1¢mo. Price 9. in Boards.
¢ Almost every page indicates a more than ordinary penctra.
tion Into the springs of human nature, and a bold sand original
mode ot thinking on all subjects. Mis style is vigorous. Wcaders
of every class will find in the perusal of these volvmes a rich
store of entertainment and instruction,” Amn. Rrv.  * To de-
clare at once our upinion of this bouk, we must say, that we have
seldom perused any publication with more pleasure, Mce is, on
the whole, a most masterly writer, perspicuous, acute, profuund
and eloquent. He appeardin every page the warm supportcr of
the best interests of mankind ; he writes with a degree ot feeling
and energy, which is huhly captivating. His style is uncommonly
excellent.” Anmti Yac, *'We arc highly gratified when we meet
witu a writer, who, to a view of profound and original thouslit, to-
getlier with just views of religiou and of worals, joins the talent
of recommending his ideas by the graces of imagination, and the
powers of eloguence. Such a writer we have the hppfme:s of re-
viewling at present.””  Ecl. Rev. “C'rhese kssays display consider-
able depth of reflection, force of discrimination, and vizour of
expression. Mr. Foster evidently posseises much originality of
thought. His conceplions are perspicuous, and his diction is both
elegant and precise : we recominend this work to the atteation of
our readers.” Cr. Rev, .

THE PRINCIPLES OF MORAL SCIENCE.
By ROBERT FORSYTH, Esq. Advocate.
The First Volume, in 6vo. Price 10s. 6d. in Boards.

INDIAN RECREATIONS; consisting chiefly

f Stri ou the d ic and rural Economy of the
Mabommedans and Hindoo
By the Rev, WILLIAM

8.
TENNANT,LLD. M.AS,

Guinea each, Numbers 1, ¢, and 3. .

In the Number of these M is the al
Stone, with the Hieroglyphic, Fgyptiau, aml Greek In-
scriptious, found at Rosetta; alsv the magnificent Sar-
copbagus from Alexandria, which Dr. Clarke, in his ele-
gant Work, entitled “ The Tomb of Alexander,” bas
evinced from accumulated Evidence, to bave been the
very Coffin im which that Hero was enshrined. The
Drawings have been made by Mr. Alexander with all pos- |
sible Fidelity, and are engraved by Mr. Medland, in the
best Style of the Art.

MODERN GEQGRAPHY. A Description
of the Empires, Kingdoms, States, and Colonies ; with
the Oceans, Seas, and Isles, in all Parts of the World ;
including the most recent Discoveries aud political Alte-
nq«m. Digested on a new Plau,

By JOHN PINKERTON.

The Astronomical Introduction by the Rev. 8. Vince,
AM. F.R.8. and Plumian Prof of Ast y, and
Experimental Philosophy, in the University of Cambridye. .
With numerous Maps, drawn under the Direction, and
with the latest Impr ts of Ar ith, and eu.
graved by Lowry. To the Whole are added, a Catalogue
of the best Maps and Books of Travels and Voyages, in
all Languages; and an ample Index. A new Edition.
In 3 vols. 4to. Price 64. 65. in Boards. R

*4* The extension of the Work in three large Volumes,
bas enabled the Author to give to its several Parts a juster
Proportion and greater Harmony than in the former Edi-
tion: and in consequence of the foreign Bditious having
excited the atteution of Statesmen as well as Men of Let-
ters, he has received so mnuch valuable Assistance, that
scarcely a Couuntry can be namned, on which new Informa-
tion bas not been given, derived from some distinguished
Native or scientific T'raveller. During the Author's late
residence at Puris, he procured many scarce Works, the
want of whieh e had before regretied, and the most re-
cent Spanish Materials concerning their Colonies in Nortb
and South Awerica. Heuce the Account of New Spain,
of the three Viceroyalties in South America, of Chili. and
the Government of Caraccas, will be fouud to contain
much new, authentic, and important Information The
Description of the United Siates has also been greatly
improved and enlarged from the most authentic Materi.-s;
and that of the West Indies extended as their Importance
to this Country reqnired. Five new Maps luo are added,
of the various Sab.divisions of South America. Mr. Aikin
has carefully revised the Botanical Part throughout. Dr.
Shaw has added Zoological Remarks at the End of each
Volume ; and every Exeitiou has been used to reuder the
Work as complete as postible.

RURAL SPORTS. By W. B. DayIer.
In % vols. 4to. Price 14 13s. 6d.; and in 3 vols. 8ve. Price
A s, ju Boards. New Lditions. embell'shed with 70 beau-
tiful Enaravings, by Scolt, from Drawings by the most cele.
briuted Avtists.

*s* To the present Edition the Author has made consi-
derable Additions and Allerations, and several new
I’l:les are added, engraved by Landseer, Towkius, auo
others.
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