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XL The growth of vegetables i As also said ற. 

i quickened by electricity. தாகா 
xu. By covering glass. with. any sort of metal, 

on both sides, that is, coating i it, and then elec- 

tricity being-strongly communicated to one side, 

it is called charging, while any cenductor. is in 
communication. 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 y will appear, attended with a report 

in proportion to the, communicated electricity. 

If it is dischar ged through animal bodies it gives 

avery painful sensation, which is denominated 
the electrical shock. If the coated glass be. 

large ‘enough, it may be charged so as to set 
_ fire to gunpowder, m melt metals, kill animals, Be. . 

xi. The terms charging and. dischar ging are 

here made use of in compliance with. -custom, 

and for want of others more suitable at shall 
here explain what is meant by: them. ் 

ive, 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 f from the other side, it 

As then said to be ‘charged. “By discharging, 1s _ 

meant, the letting that additional quantity of 
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aches depart from the side to which it was 

added, and letting that quantity which had , 

left the other side, return. , This is done by: ; 

-comnecting the two. sides ப conductors, 

~ which cauises an explosion, and it ts then: said 

_ to be discharged. When any coated glass i 1s 

க charged, for instance a bottle, there is, with 

_ respect to the bottle itself, no additional quan- 

tity, of electricity given to it, nor any takén- 

“away: there 18 Just as inuch electricity, and no 

more, within the bottle after it is charged, as 

. there ‘was, within and without before it was 

~2 charged. Al that is done, is that the natural 

. ‘quantity of electricity which the bottle contained, 

‘in and about itself, before it was charged i is when . 
charged, contained on one side only.. To under- 

‘stand this better, suppose ‘a coated pottle i in இ 

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 will havetwo hundred, and theoutside 

“nore: that which it had being transferred. ‘Tote- 

store the equilibrium to a charged jar, acommuni-— 

-eation must be formed from without the bottle, _ 

“between: the outside and inside, by a conductor 

touching the outside . first, and.while it is held 

“in contact, or nearly so, with the outside, make 

at 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 canbe 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. 

xvi. 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. ள் 
xvu. It has not been found that the electric © 

shock *occupies the smallest sensible space of 

time in being transmitted t to the greatest dis- 
tances.. Se 

xvi. 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. 

Cc



 



  

PART THE SECOND. 

DESCRIPTION OF THE PLATE ELECTRICAL 

"MACHINE *, ச் 

Pl. 1. fig. 1. A CD represents the ‘ma- 
chine with its prime conductor in a position’ for 
simple electrification ; :C Di is a square piéce ‘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; 3 at 

As a cross-piece, which forms the top of the frame, 

screwed fast to the two stiles by two brass screws, 

which pass thr ough the cross piece into h k, by 

which means it can be drawn so tight, as to | 

secure ன் from any ட 0, is the spring frame, 

_ * For a ih and concise “account oF the progréss made 

in electrical machines; see Carpue’s Introduction to Elee- 

tricity, aA oe .
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which contains the. upper pair of rubbers, and 

is screwed to A by a screw P; q is alsoa . 

. spring-frame, which contains-the under pair of 

rubbers: r r is prepared silk, sewed to each rub- 

ber, seen ‘separate at fig. 2; at w is the prime - 

conductor; wex 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 I, and is turned 

4 by means of a winch z, which causes the plate 

to revolve ‘and pass between the. rubbers fixed at 

ன் and bottom of the frame of the machine. | 

a 

Construction of the Rubters. 

‘Fig. 3 represents the spring-frame of the 
upper cushions on one side, and the silk, for the’ 

sake.of distinction, is taken off; 0, 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 Sethe shape, as may be வர்ல. 
stood by the figure, is sewed fast to the middle 
of the rubber. - By turning 0, ene 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. 15 
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 wie 

bers in their proper place; m isa wire, from which 
proceeds two or three silk cords: fastened to the 
edge of the silk flaps, which'ser've to prevent them 
adhering to the edge of the plate whilé turning. 

The rubbers q are constructed ° “exactly the — 
same as those already described, but are different 

ர் 

in their application to the frame of the machine. V 
The piece a b, fig. 4, which forms the bottom of 
the frame for the under rubber, is cat open from 
one side quite’fo the centre of the piece, and at
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the bottom of Fthe frame of the machine is a piece 
of brass placed upright with a male screw, to _ 

which is fitted a nut with a female screw, having 

holes at the edge for the convenience of serew- 

ing it tight, by means of a wire; the two sides 

with the rubbers being placed. upon the bottom 

of the machine, so that-the upright brass pin - 

“goes into the groove, and is there screwed tight. 

by the female nut. ~ : 

Constr uction of the prime Soci bag 4 

a tw is the prime sinihaetole: w is a large 

brass ball with a shank about 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 insulated by the 
solid glass cylinder wx. 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 be taken out, 

one end of the two receiving 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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catia ப the shoulder | to prevent it falling by 
its weight. The two cross. pieces "fronting the 

் plate with two or three points to receive the ட். 

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 eylinder i is mounted with - 

a joint, which fits into the frame of the machine 
opposite the hole in which’the axis moves. |. 

ட எ of the discharging Electrometer. 

i F, fig. 1, represents the electrometer screw-- 
ed to the machine as when in use. — It is a solid 

stick of glass, mounted at each end with brass 3 

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 

maching, as is represented. This electrometer is 

‘very serviceable, 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 a of the conductor, the stronger will be the 

shock or spark, provided it is ‘not % beyond ue 

| striking distarice. Fe 
we 

- 

constructed Sor: positive and negative Experi- 

ments. ; 

Pl. 2, Fig. 1, AC 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 coated jar, q s, be placed with its 

inside contiection’ in contact with 0, 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 rise and the other 

‘positively ; and’ when charged high enough, if 

their outsides have a metallic connection, the 

positive charged jar will discharge ‘itself inte 

_ that which is negative, flying from a, top, and- 

ஷை af the Plate, Electrical Machine, 

௯
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நனி த jars will be discharged. The negative 
conductor i 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, Hwee , 

The Method of making Amalgam, வ 

Take one part of tin and zinc, melt. them in 

a cr ucible; and pour them on two parts of mer- 

cury, * which issput into a wooden box made for 

the purpose ; ; shake the ‘box till the metals are 

cold. The amalgam 1 is then to be pulverized ih. 

# 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 சன்னல் the Rubbers, and. 

to ee the Machine i in good acting Order. 

புடண்ண் P, fig. ட்ரம் ‘9, and take ‘it out, 

ther turn the winch a little towards y, and the 

rubbers will come out from under mn, 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 dre loose; . when. the- winch is turned, they 

will come out of their places; unhook the two



     
“silk str ings, “and the. rabbers may oa release’ 

from. the plate,-as the others. - To separate t he 

இதறக take out the screw o 0; fig. 3, pl. 1; then 6 

the side springs wit 1 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 cover- 

ing the seam, but not 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 ori fresh: greatexactness should be observ- 

. edin laying it on ofa proper thickness. It ought 

to be so laid on, that the suiface of the amal- 
~ gam js 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 0, into its place; the glass plate must be . 
cléanetl 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 

them their proper. pressures by screwing 0 

tighter; then turn the plate briskly round, a 

%. 

ஆ



  

    ur finger or side of ‘your hand close to 
ate at the end of the silk. flaps, the con- 

2 ductor being turned’ up, or taken away, and 

sparks will fly very abundantly tonite; it not,” 

turn the screw o, “all “you find that it does, ‘and 

that it does not ‘increase by screwing tighter; ட 

த 

then put in the other ] pair of rubbers, and follow - 

the same rule, wipe the greasiness off the plate; ் 

-which i 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 3 at that part ‘where 

the silk flap ends; 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- 
ந
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ELECTRICAL EXPERIMENTS. 

  

Having put the ee ae in good acting or- 

der, according to. directions given in page 17s 

turn the winch, hold fig. 1 near the conductor, 

the feather will be attracted, and stick close t to it 

as long as the turning is continued. 
௯. 

Bitiongie = ட்ட வத 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. its and by. the action , 

of the glass, where the friction ends, it is repel- -- 

led off into the prime conductor, ‘which attr: acts 

the-feather and makes its way along the thr. ead 

to the person who holds it to the ground, and 
restores the equilibrium. Page 2, 4 17, |
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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 fr rom 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 orced into 

it by the prirhe conductor. Page 4, 4 Iv.. -- 

சி் 

    

Miscellaneous Experiments. 

Electricity passes freely ண்ட் non-electrics or 

conductors. 

a Bee oe 

Take a piece of metal, or yr any ஒன்ன in its 

satel state, or any living animal, set it in cons 

tact with the pte 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. Pagel, §1. oe 

. Electricity does - not Pe பனி டர்ன் or 

non-conductors.. a a apie ் நல் 2 

oe



24 

Exe. 5. 
ற்... . ~ ட்டர் 

es 

Take any of those bodies called electiies ofS 
-‘non-conductors, render them free from: all mois- 

ture, set them-:in contact with the prime conduc-= ட் 

tor, ‘turn the” Inachine, 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, 4s in the last-experiment. ’ Page 1, § ie 
சீ 

ஸ் ட 

Exp. 0௪. . த் 

Take the wire n, fig. 6, set it in-the side hole 

7 of the prime . conductor with its point upwards, 

upon which place the wire 0, so that its bent ends 

lay horizontal ; turn the machine, and the wire — 

will turn round i in. a contrary. direction to the 

Wi ay 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 me appear as 

a circle, ள் 

* Rationale —The motion of the wire 0, is oc-, 

ata by the actin of the electric fluid against : 

2 _ the electrified air near the point.
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+ “Lhe electrical Planetarium. = © = 

Exp. 7. 

Annex to. the 7 prime conductor fig. 7, com- 
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 

san in aright 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. : உடம் 

‘The inclined Plane. 

_ Exp. & 

Fig. 4. Connect either of the wires of the in- 
strument with the prime conductor, and lay the
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At 6 

cross needle as is represented i in the figures turn 

the es and the needle will move upon its 

ith a velocity sufficient to occasion it to as- 

cend to the top of the inclined plane, by the same 

~ cause as gave motion to the two foregoing instru- 

ments. . 3 த் 

Take alittle 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 pr ime conductor 

to the hand, with a very quick motion, and con- 

tinue as long as the machine is turned. - oe 

Rationale—The prime .conduetor being 

strongly electrified, attracts the unelectrified 

- cotton or feather, - and electrifies it, then repels’ 

“ it-to the nearest: conductor, viz. the ‘hand ; 

_ there the cotton, or feather, deposits its electri- 

3 city, and is again attracted by the prime con- 

‘ductor. 

gue «ais r ung by Electr icity 9. 

Exe. 10. 

Take fig. 8, hang it to the prime conductor,
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by putting the brass pin into the hole at the end. 

of the) prime conductor, so thatthe bells hang hori- 

* zontally, and that the chain which goes fromthe — 

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 machirie—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 si 

again cease i ring. 

Rationale—The bells e g hanging in metal 

chains, are electrified from the prime eonductor ; 

but the middle bell and the two clappers are 
-not electrifiéd, 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 ringing 

_¢ontinued—when the chain is hooked upon the 
frame, the middle bell beomies. electrified, as 
well as e g, so that the Clappers being equally _ 

attracted by the three bells, must remain still—_



    

    

  

் ம் will then: ண்ட் to ring as ees 

le same reason, the electric fluid, which * * 

is thrown upon the iniddle, bell by the clappers, 
௫. runs த் : ae ன். 

(ஆ!!! ‘thread in the hand, they will again stop, 

be ause the m middle bell has no means of parting 
x with that. மயி. ட பப்ப திட்டு 

received from the ined being ஸ்ட by- she 
; silk, ட் : 

. ர 

eS ் = 

Exp. 11.- 

Fig: 10, pl. 11, represents a set of bells, which 

will also ring, when eleetrified—place them so 
“that one of the four brass balls is in contact with | 

the prime conductor—turn the machine, andthey 

will begin to ring, because all the bells and ஜெ. | 

_pers are-hung 1 in silk; all the bells except the mid~ 

_ dle one are connected by conductors to » the tables £2 

the electricity being stopped in the centre bell, it i 

attracts the clappers, and they are repelled to the — 

outside bells, where they deposit their electrici- 
[த 

© ys: and it is agajn ittracted; but if the chain, 

~which: hangs from t outside bells, be hung or 

held up by a silk thread, they will ring or not at, 

_ pleasure, as in the last experiment.
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_ tricity in the attracted ones, and are repelled back, 

PN
 

Take k, fig. ர் பழ ஸம் upon the andl Be 24 
* aaa set the brass sliding stand m, directly under 

it, upon which place’ a large metal plate 1, 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 ட் 

will be attracted and repelled, so quick, that the 

motion is almost imperceptible, and appears like 

a white cloud between the two plates. ‘Tf 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 

    

catéd to k, it attracts the nearest and lightest - 

particles of the bran, which also become electri- 

fied, and would be repelled back tol, but i in their 

passage they meet with other, particles unelectri- 

fied, and the repelled particles deposit their elec- 

_ before they arrive atk. This appearance depends 

uponthesame principlesastheringing ofthe bells, 

but the irregularand quick motionisoccasioned by" 

‘the multiplicity and minuteess of the particles— 

the dancing of the images ar aris 
cause, byt they seldom reach the upper plate-k, 
because the sharpness of the ee of the paper 
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makes. them capable of receiving elecivicity 

enough, to be repelled back, before they reach 

the electrified plate k. : பூ * 

i a Exp. 13. 

Take n, Be. 6, oad put it into the hole of a 

* prime conductor with its point upwards, : upon, 

which set the head fig. 13—turn the machine, 

and the hair of the head will be repelled, so as 

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 exp. 3. 

% 

Exp. 14. 

Fig. 14 being made fast to the prime conduc- 

tor by means of the end. d, which must be put 

_intothe side hole of the conductor, place urider. 

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 distarice; 

then take a light glass ball, and lay it upon the 

- large plate i in the inkide 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 tun on the 

outside as well as the, inside of the ring. 

Rationale.—Vhe balls turn round, because that 

side of the ball ; which is in contact with the ring, 

_is electrified and répelled, 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. 152. . 

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 ay from it in several 

streams. : 

Rationale. —The desig being condensed 

in the conductor,: pail, and water, and finding 

its easiest escape fiom the small end of the sy-- 

phon, is then driven out with great foree—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 primé conductor, while 

you continue turning the anachine, the streams 

will be converted into drops as at first, the elec- 

tr icity finding a more easy passage | to make its 

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

Ae 

To draw the electrical Spark from the human 
3 ஆட ட Body: 

Exp. 16. 
: 5 

Toke. the insulated, stool, wipe the legs very . 

dr y with a clean cloth, and the stool itself free” 

from dust; ‘set it i ina cotivenient place upon the. 

floors, 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 ‘hhis hand; hold it so .a€ not to 

touch any. thing ‘but’ the prime conductor ; the 

person standing upon the stool must have no 

communication with any thing but the’ prime 

conductor, even his ¢lothes 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 

a of fire will fly from him. :
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- Rationale—The electrified péetson makes a 
part of the primé 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 conductors and parts with 
it on being touvhed iby “any ae sub- 
stance. 

The, electrical: Kiss. 

The electrified person in the former experi- 
ment being a lady, may challenge any gentleman, 

not கவ்விப் with the experiment, that~ he 

_will not be able to kiss her in that situation, al- 

- though she may incline té 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 suré to make 
him “draw back, without accomplishing his 
design. “Ae ன், ‘ 

ன் ms : ன் ன்
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Spir it of? Wi ine Aes ed by the elevtr ical Spark: 

ர 
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; ‘Tet 

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-’ 

~ tors if any person present their finger wetted 

with ou it. will also take fire. 

The elebevital Star. 

Exp. 19- ட 

Introduce the blunt end of the wire n, fig. 6, 

into the hole of ‘the prime conductor, upon 

which, setfig. 195 turn the machine, anid flames 

_of electricity \ will fly from each point, resembling 

a star. If itis taried: round upon its center, 

the flames will appear as one continued circle of 

fire.
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Exp. 90, * 

‘Let a person standing upon the insulated stool, 

tdke a piece of money between his teeth, and if 

a person standing upor the ground, touch it, 

the spark will be so painful - to the ‘person who 

holds the money, that he seldoni fails to let it. 

. drop, provided his: Hg do not touch it at the © 

same time. . 

ee. 21. 

Fig. 16 1 half full of water sad air con-. 

densed upon “it, afterwards insulated and connec- 

ted with the prime conductor; on turning the — 
cock, 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 coated glass. 

-Exp. 22. = 

Take ‘fiz. 17, screw out the brass wire q.s3 

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 pr ime ‘conductor; ; turn the machine, and 

the electric. bee 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 battle. & 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 

- witha loud report and flash like lightening. — 
stg ட்டி ் 1 பல 

The electricat Shock. ௪ 

கோஷ 1: 1 அஸ்டகம்? 

ப்ட் சரத் 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 thé 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. 
1°



Or 

ற he elect adil Shock given to. any number en 

‘Persons. 

“Exe. 24. உ 

“The bottle being char a as in the for merexpe- 

riment, let any number of persons join ‘hands, ~ 

ம். first with one hand touching the out- 

side of the bottle, and the last, with one hand 

touching the ball 1, and all will receive the 10%, 

at the same, time.: ரத dame ் 

To give the Shock to any Number of Persons, by 

4 Means ee siti Electr ப - ம் 22 ர் ட 1: 

Ese. 25. 

Let any number of persone 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 highenoughto discharge 

fromthe prime conductorto theelectrometer, they 

will all feel the shock at the same time, the elec- 

trometer being previously fixed so that the ball 

ப a4
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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 ‘par ticular Part of 

the Body. - 

Exp. 26. 

* Suppose it is required to give a waiter from 

the ancle to the knee, in the direction from the 

_ancle to the knee—bind a brass chain or donde. 

“ting cord round the‘ancle, and fasten the other 

end of it to the electrometer at F, and the other 

chain or cord, which ‘is annexed to the outside: 

of the, bottle, fasten round the knee; turn the 

“machine—and. when thie bottle is loaded high 

‘enough to fly from the prime conductor to the - 

‘electrometer, the shoek 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 connected with-the electrometer, and the part 

where it is to go out, with the outside of the bot- 

tle.



3. 
ள் ~ ok fo ee ae 

ள் give the Shock with a square’ Paine of Glass 
coated in the Middle. 

Exp. on, 

Take fig. 18, ae at all round the edgés where 

“itis not coated, with a dry cloth, or with leather; 

- if itis. damp weather, it will be necessary to warnr 

it; then lay it flat upon the table. Fix the elec- 

trometer at one or two inches fromthe 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. 

Lo give a Shock by the magic Print. 

Exp. 28. 
° ச 

டட fig. 20, and wipe. it well ston ihe edges, 

or rather warm it; then hold the frame by one 

sidé, 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.receive a shock. Hold the 
picture by the top of the frame, ‘otherwise tle 

person at receiving the shock, may let it fall. 

By adding electricity- to “one side of coated 

| glass, or electrifying one side positively, the — 

other side loses its electricity, or is negatively : 
electrified. தடட அத 4: 

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. 

Exp. 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 at all; 

or much weaker than in the former.experiment.
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Exe, 81ers ய் 

Let the jar remain upon. its insulating stand, 
as in the last experiment; set it so that itsball may 

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. conductor to the ball of the bottle, a, 

i spark willalso fly 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 wwhether just as much Electricit ty 

goes from. the outside, as is‘driven into the 02- 

aide of a coated Jar.. 
1 

Exp. 32. 

Let the jar remain upon its insulating stand, 

and place itso 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 pr 0- 

* jects from. the inside, may touch the outside 

_ coating of A; then turn the machine: till the jars 

G .
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3 charged—take them -from the conductor; ் 

க 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-: 

i ged, the one by-being in contact with the prime 

conductor, and the other, by: being in contact 

with the-outside coating - 08: that which was in 

contact with the prime conductor. But as this 

method. of trying whether they were both equal- 

ly charged or. not may be thought not exact, 

the following i is more accurate. 

“Pr 93: 

Charge the two jars as directed in the last ex- 

_ periment—take the insulated one from its stand, 

and setthem both uponthe tablé at aboutafootdis- 

_tance-from each other—take an electrometer fig. 

183 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 6 on the outside,” that is, an 

additional quantity... is given to the inside, and
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just < as much Be its natural quantity is. gone a 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 me 

was charged; but it has. more on one side, and 

less on the other. © ie 7,8 XIV. 

One Side of coated Glass, when கக் bins 

always negative, and-the other positive, de- . 

pends upon the following Principle. . - 

Exp. 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 thie machine, and hold your finger upon Br ம் 

When you have turned it two or three times 

round, take’ your. finger from the ball B, while — 

the தவ 4 is-in motion, and, it, will be nega-, 

tively. electrified. leh: 

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 i in that state, the finger being taken away, 
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periment, charge 

 



  

ந but the inside will மின்னிக் தற்கர் ta 

what has already | been’ said—set the j jar upona an | 

insulating stool; then take it by the outside, and 

place it upon the table, ‘as-before; ் “proceed w with 

the brass ball, as in. the last experiment. df it 

be negatively electrified, it will repel the cork _ 

balls, they being negative, but if positively, ic 

. will Lee they pemg Rare: Page, A, 

ச. —Why the jar, ட charged, 1 as 
in the last experiment, ‘must be placed upon an 

insulating stool before the outside i is taken. hold 

- of, is this: the j Jar having received an additional. 

quantity of electricity: pon te outside coating, * 

if _ Mat side be ete fe அத மானி 

      

   

  

wall be ட = ae Sand tothe inside; bi 

if it is $ insulated, it can receive but very | litle 2 

the electricity from the outside of the j jar, ஆ 

that i it Lmay be taken by the hand any where, பப்பு y 

out any sensible ‘diminution of its charge, al- : 

though the electricity added to the outside ட ் 
its efforts to go away, theres is. ட் to: 

f its inside. Sey a Ss oe a வதி    



  

To 0 whe ge a jar negatively ‘gd 4 positively த ஃ 
SKE 1, ee 2, _ see page 16, 

  

    
   
   

  

    

ன் 

ஆதல் ல. Sh aie 

i in ae ol of the jar, ‘may bein 

onductor 0; as the கரத 

8 chain. ortwire ‘from ie: prime வண்கை to the 

yppearance, will charge ' as at the prime 

a 

. denoting the power of the charge. Whien the 
   

    

ug cient power—removeiit from theconductor— 

நட் take away the chain from the prime conductor, 

and hang it upon o; this being done, set the 

ந் jari in contact with the positive | conductor, repre- 

sented in fig. 2—turn the machine, and the ball 

of the e ectrometer will begin to fall till itis in 
ஜ் 

Se 
a RS 

    

¢ : turning be தமக. 

Ss 3 ட ; > ae 

jis
t 

ட ப the machine, ‘and the jar, to all © 

or of fig. 1, pla ‘L, the cork ball rising and . 

ட. ball ceases to rise higher, the j jar r will be of | 

-_ contact with r; then it will begin to rise again,



   

   . Rational When the jae ல் at the ne- 

gative conductor 0, its natural “quantity of elec- 
“tricity ‘was drawn out of it, by thé action of. the ர 

rubbers, . which was shéwn 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. i in he 

same state, as that: in the last experiment, but . ர 

differed in the manner of charging. In the for 

mer experiment, the natural quantity of electri 1- - 

city was repelled from the inside of the jar, by . 

an overplus- being forced upon, the -outside,: a 

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 ‘begamagain, to rise; and when it 

had risen as high as it could, then the jar was 

charged positively withm, and negatively 

without, just the reverse of that at the conduc- 

tor 0, =
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The! க். ae the ரான் Biielom by the 

| Heat of alighted Candle. x 

ஆ. 

pe 88 
    

ஆற 

ஸ்ட் eS ee atl: the ன்ஸ் with 

the. negative conductor; set. them so that :their 

“நவி. may ‘be at about four inclies ‘distance; 

‘place between them a common sized lighted can- 

dle, with the center of its fame nearly ‘upon a 

level’ with the center of the balls, and at an 

equal distance from each. Put the machine i 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, afid if the machine bea 

ஸு plate ‘of. two feet diameter, about fifty revolui- 

 tioks, will occasion the negative ball to grow warm, - 

but the positive will remain cold. ‘If the revo- 

lutions 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 c,- be so contrived as to contain in each 

2 thermometer, the experiment will be apare 
த 

- evident.
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Rapes sipon the Permeability Nea Ingen 
nest Ce Glass t to pees gy 

  

‘Charge’: a - coated, es ora. ஷ்ண நர் = lass 
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 .t think 

sufficient proof is afforded of the permeability 

of glass. ‘That this spark, which is seen, goes 

ட an’a contrar y direction, thats, from the knuckle © * 

to the glass, will evidently பல் from the fol. 

Jowings cmpetingnins சட் Poe ee 

a ee” : Esp. 400° டட = ee 

Fig. 23. es the simall coated ர் ற, 

positively in the inside ; insulate it, by hanging 
it by its hook as is represented i in the plate ;-F 

-being taken away, ‘hold your knuckle to its o 
-_ sidé coating, and a spark will be seen. ~ | ௯. ட. 

* H 

   



  

பம் 9 ரல sate, டல ர் the அணிகள் 
் , Spark. o 

ஸ்ஸ் me Ses 

tiie, தப? ௯: ee snes ர 
© the other. tw6 bottles, -F’ and G-place F 
under E, so that its: hook may touch the outside 
coating. . Having ‘stood so dong that no more 
sparks-can. be. seen: between the hook of F, and 

the coating « of E, take Faway, and set it near 

GC ‘discharge the two, and F will be found much . 

weaker than G,. which sufficiently proves, that 

‘the 8 ya: ks which’ werevseen went from F, to 
the oa ting of E, அதனது F must have: been, 

: stronger than G~. | sees Ss wi ் 

Ae maybe: said, ணி the. ன்ற matter was for- 

eed duit: of F upon G; by its being: previdtsly 

vn chargeds but the following experiment Se suf- 

. னாடு prove: the Comets 

   

  

ig stg 

Exe. 42." 

ole ee. shanties a னை up; பண்டை, F, 

க o. that its’ hook. may. touch ‘the outside -coa- 
ting of E; as béfore, but not. charged; - after it 

has stéod so. Jong, that no more sparks can be . 

  

  



pr 

icacitely Faway, and by oe the பங்கை 

ging rod. to it, you will find it eas to a cers 

. tain degree. 

This, at arséSight; 2 appears to shew the per- 
meability of glass, but -when we “consider “that 

~ a coated bottle’ can be charged negatively i in 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 dravn out of it. hat Sg 

i eae 

After FP oe S08 ஸ்ஸ் சரன் tim e,as in 

the former experiment, take"E away, an d hang 

F by its hook—discharge E, then ழ் it posi- 

"tively within, but very weakly, viz ஸ்லம் as strong 

“as F was charged in the last experiments then 

place E, with its hook to touch F, and after it 

has stood there a sufficient time, as ini 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 19. 

must have been charged in:a different: -directior 

to that in-the last experiment, that is, negativ 2. 

ty in the inside. This sufficiently proves. what 

  

wr’.
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was intended, ‘vis.-that a cer tain quantity of the 
natural electricity was drawn out of F, in the last 
experiment, upon the outside of E, which could . 
not be the case'if ‘glass: were. உணவ to elec. 
es a ee cs wits 

PRS = j aS = 2 i ~ 

Phe Reaspiiof a Spark appearing on the Outside 
Coating of dn ee charged Jar.” 

wes Exp, 44, « 2 

- Fig. 44. ஷு A B positively in ae silty 
by the long: wire, which Projects from the tube 

- C; and afterwards screw it upon its insulating 
stand, - ‘a§ 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 the wire in agai and you” 
ig see கடல் as before: Rift ote pigice த் 

a “E: mS, ie ae 

/Riatiotele —By this experiment we icici 

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

'. fire can’ escape from thé inside of. AB, no sparks 

can be seen, which, ~if glass’ were permeable to 

lectricity, the more perfect, the:stoppage- is. to: 

prevent its flying off from the inside, the. more - 

plentiful will the spatks appear on'the ‘outside.
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TheA bbe Ne ollet’s Experiment; shéwing 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 

. tui 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 4 
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 énd 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 thelight disappears. The Abbé: -Nollet 

tells us, that it will continue as long as s.you coiti- 

-nue to turn the. machine, but it is so plain to - 

the contrary, that.he could only have imagined 

சீ this “experiment; without trying it.” 2 அ ; 

பதிம் 3 Foy ் . oe ல பத்
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+ The semaine Wheat” 

Pe டட Bien 46. 

‘Fig. 24 represents an: ட. invented by 
» Dr. Franklin, and by him called the self- moving 

_wheel. If the weather be damp, it will be ne- 

“cessary. to warm the plate, by setting a little 

_ fire under it; and. keeping it: continually tur- 

ling round: the five pillars should likewise” be 

warmed or rubbed very dry, and all the insula- 

ting parts about it y—place’ the pillars so ‘that the — 

balls on their tops, may ‘be as near’ as possible 

இ the’ balls upon the plate when. it’ is turned: 

round. Charge’ either the upper or under side of 

the’ platé positively ; ; if the upper side; “maké a 

* chain fast, proceeding from the prime conduc- 
. tor to that piece of brass in which the wpper- 

most center of the wheel moves, and make’ 

த commitinication from the under side to the 

ground. ‘When it is ‘well charged, it will begin 

: 103076, and then the communication ‘must be 

taken away.” ஸு ர் = j 
் Bie எதன் அய 2 

Rationale. = The alls upon the: plate,’ which 

are nearest to one of the pillars, move towards it, 

and electrify it; the sueceeding- balls communi-



bd 
De 

oo with the under side of the பகர. 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. 
Bos 

ச 

oe he ச ர் மோட 

“gee balls : Ex. aq. 

Fi ட. 201 15 80 ங்கள் as ‘to give, any per- 

“the . electrical. ‘shock ‘unexpectedly. To, 

charge it, மரம் it in’ a perpendicular position, 

the thead 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), 

without being intirely dischar ged, 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 shalie hands with: him, 

_ hold your cane so that the sliding wire may fall © 

to the shead, and touch his, leg with it, your 
friend+will be surprized by an électrical docks 

Ifthe cane should not contain’ thé charge long - 
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“enough, take’ ‘the head off, let the ப்பட wire 

fail out, and: clean the: inside of the small tube 

with a piece of enon’ or leather tied: -to one end 

of the wite,. சந ய 

ப மிக் electrical Tower. 

5, Exp. 48, 

Fig. க. ~ Annex the electrometer ‘to the 

_ prime condictor » by means of a wire or chain, ல் 

and let the. screw “head | loose “by pulling out a 

ற ass. pin, whiclt confines it}-a chain will then fall 

"to the boftoni of the- -enclosed J Jar. ~ Charge it as 

high as you can, which you will know-1 the 
yising” of the electrometer’; then turn. ‘the: screw 

head; a, four or five times round, till i€ 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, at the 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- 

LY. with gunpowder also, stopped very closely ; 

after wards, /stick a brass pin into each of: the ~ 

   

  

.
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_ touch-holes, pale to the bottom, but this dif. 
fers accor ding 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 thé touchzhole 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, a, and 
‘give the word of command—the cannons will 
at the same instant be ae 

2 
ச 

அர ag ces Exp. 49. 

“Bes 527, being charged by dlecdtdines| in some: 
degree shews the impermeability of glass to elec- 
tricity, “by containing its, charge eight or ten ற 

weeks, and likewise, that there is nothing. far- 
ther necessary to make any glass contairi a given 
quantity of, electricity i in it, but 4 to be well closed 
by electrics..



சி. 

The magic Bell-Ringer | 

ee oa 50. 

Be 29. Place this instrument on the right” 

side of the electrical machine, so that the ball 
ne may be m contact with the conductor: and 

- that side facing the operator, on which is a brass 

*serew 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—eontinue | 
~ tur ning till sparks 1 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 Js not 
necessary, in commanding, that 1 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 comuninded till the’ insulated bottle is 

discharged, which, in good weather, will last 

nearly an hour. Bites. H_ upright-in front of



ஈட் வ ௧௭ 

50. 
ity 

the wooden cylinder, and command the bells 

on both ‘sides to ring at once. ட் த 
த்க் es ee 

Exp. 51. 

Take the bells from that arm, which .is in 

’ contact with the prime conductor—hang upon 

the other’ arm (the bells remaining) the smal} 

plate E. . Fis a large brass plate placed directly 

. under E upon a stand, which can be ‘set higher 

” or lower at _pleasure—charge the instrument as ் 

in the former experiment, then: take a small 

image cut out of thin paper, about a quarter 

of an inch shorter than the distance betwéen 

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. =. ச 

Fig’ 30 shews. the neon of fig..29, 

with ‘which the same erporipent ‘may be: re- 

peated. 4 ் 
=o
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‘The condensed Tube and Jar. 

wis 

‘ JExp.. $2. 

Fig. 31 being filled with water about an inch: ° 

_ or two higher than the coating,. condense air ° 

; upon it, and afterwards 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, ‘0 shew that the 
motion of the particles of water is no obstaclé 

to the contrary ntotion of the partictés of  elec- 
tricity. . It may be charged by causing the 
stream to play into.n electrified jar, as if charg~_ 
ed in the common manner, 

ச 

ற தக. 

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 ௨. 
metallic “communication made from the out- 

side of the tube to the outside of the jar, the 

படட அத. அதி
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tie will receive half the charge from the jar 

the moment the stream reaches” the inside of 

the jar. ர்க அரத பா: 
ரண ் ௩ 

5௧. ; Ss a. 3 பப க் ப் ச 

To make a Jur give one or several Discharges. 

த ட ee 

‘To. make the jar, fig. 32, give one discharge, 

annex the several outside \ coatings by means ofa | 

ட் it at the ball A; then dis- 

charge -it in the comimon manner, and it “will 

_ only afford one discharge. . 

chain or wire 

7 0 male the Jar give ten or ff க di iffer ent 

. _ Dischaig oes. 

Ex». 55. ee 

The connexions with the several coatings, as in 

the last experiment, continuing, char ee ‘the 

jar as before; then take away the ‘connec- 

ting chain or ‘wire—place one end df 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 ; se ten! wait two or three - 

seconds—apply your discharger as before, and it 

a 
. க ஆ



02 

அம்ம. “cause பலன் discharge. Proceed in like 

manner, and «it will give ten or fifteen differ ent 

discharges, without fresh charging. is ் 

கட பட அத்த ் a ன் gk o make the Jar give four Discharges. 

a ட கப Exp. 56. 

The jar being charged as above rec ibed, 

and the connexions taken away , place. oie end of 

the discharging rod to the uPermost: 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 givea second discharge. Pro- 

ceed to the. third and fourth: coatings, and . after 

_ the four th க it will be ge discharged. 
௩ 

The double Leyden Jar. 

isi Exe. 5௪. 

Place fig. 53 50 sit any part of che வடு : 

coating of the j jar A may be in contact with the 

prime conductor of an electr ical machitie—turn 

the machine, and the large j jar will become char உ 

_ed; then set one end of a :discharget to’ the 

coating . of B, and “the oes end to C, and it.
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- will cavise a discharge: next set One at of the 

-discharger to C, and the other to the*coating. of 

A! it will cause a second discharge—place one: 

end: of the dischar ger to B, and the other end 

to A,.it will give.a third discharge—set one oe 

of the discharger to A, and the other: to GC 

will cause a fourth ond total discharge. 

esas ப்ர Asia eatin of A, being 

by: conductors: connected with the inside coating . 

of B, it is evident, that if electricity be forced 

agaist: A, it will run down ‘into the inside ef B 

None will remain upon A, , because there are-no 

conductors connected - with the inside to let its 

: natur al electricity go away; but as soon as there 

is: a cominunication with’ the’ otitside of B, 

and extended to the inside of .A, the natural 

electricity, ‘contained i in the inside of A, wilt 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. Aj and the two. 

Jars will then stand. partly-charged, _ the upper- : 

Most jar negatively within, and the undermost’ 

positively within. ° The second discharge i 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 pattie! from the outside, and
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த ஆட்ட 

      

ட ito the inside: the. uppermost bottle is 
0 ment dischargett, but does not ree | 
ecause the: undermost: j jar standing. — 

“upon conductors; 1s 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 t the. outside: coating." 

of A, because the hand, holding tlre communi-— 

cating conductor to its inside; not being yet: ta- 
kent away, admits a: propor tiontite quantity of 

that. which is coming upon ‘its ‘outside, to. go 
away from: the, inside, along the hand to- tive 

ground : thus | the two jars remain. still«partly 
char, ped. நர fixing a conductor, to B, and 

extending it'to"A, the undermost jar will be in- 

titely discharged;, and also the uppermost, when 

conimunication is made between its, inside and 

“outside, த வத்த ir a fe ‘a 

  

1) 

  

5 To 9 i sto a Cand by y an electrical Repl On. - 

௩ 

ம் 4 Eo, sah; a phere a 

Tig 67. ae a lighted டட upon ne tone 

a h; and, screw.off the two balls b cs then slide 

the wires till’ they’ stand at about one inchi dis- 

_ tance from the flame of the candle;. the top: of 

the wick of the ‘candle must be at the ‘same



a a oy to Be utile அதப் Ww out the: 2 
ve 

    
%, candle—and immediately after, make’ the balk 3 

“ of the jar to touch the ball of that wire, which 

ae ose the © top of By the j jar will then dis- 

  

“Tot éxting guish a Candle by an. electrical 
on | Eeplotion பட பதி 

ந ; ழ் Tid ் 

் 4 > 2 = 

ம் ட oi é Exe. $9. 

Be. 7. Slide up the’ piece th, till thie aida ட 
of the flame.of the candle is. exactly 4 en alevel - 

with the. two 9 points of the wires; set the point of 

் that wire, which goes ‘through the 1 top of B, ‘at 

~ the distance ‘of an inch and a half from- the i 

, flame; t then: charge the; same jar as was “used in’ 

‘the. former éxperiment—annex k to its outside, 

snuff the wick ‘of the. candle~ very low, and 

‘make the ball of the jar touch the ball 

wire: which goes through B—the jar will dis- 
change itself slowly, and Pile out the candle, eC 

  

& ப ல் 5



    
6 
C 

: 

- Fig. Gri Lay apiece ௦ வ் 

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 height as the. center of the balls—set ° 

the | instrument thas prepared, so that the end 

நவி! of ‘that wire, which goes through B, ‘may 

_ stand at about_ half. an inch. distance from. the 

ஜ் * ‘conductor of dn electrical mhachine—set thé ja jar 

ச்: ‘used in’the two former. experiments; ‘so that its ; 

“ball ay be in ‘cotitact with the prime ‘conduc. 

tor; and make ் 

ae டத் ‘éoating. ‘of the j jar-. Darken the’ Toom— 

then’ 4urn the machine, “and- when‘ the} jar is 

  

   end of. ‘the chain touch the . 

charged. high” enough, ‘it will” discharge itself 

over the surface of -the: sugar, and the’ light will - 

            

a its: surface continuing some timé 

ட்ட ‘after thee plosion. - ‘If chalk ‘be used, “it: will : 

also retain the light after the explosion, which 

will Hee ofa. a different colour. 

=



a om : i ’ ர 

ட் 
ம் ௪ 

ர் “அகத் See gs 

த் * ~ ஆ: bth 

eres கட்க க Foon, tps ௬. சதி ல் ர % 3 

படத பப க் 

ரூ pierce one or ani நஸ்ர் ஏரல், த an : 

‘eee electrical. தி மனை: க: 
ல் oe, Se 

Ss Exp, 61. 

‘Chae fig. 17, as in Say 22, bint மட 

stead of placing it at half ‘an-inch from the con-, 

ductor, set it in contact: with the conductor: itwill 

then takea higher charge—turn the machine till 

the jar has sufficient power—set two or 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 j Jar—cause, the 

'- other end to touch the knob. of the “jar, which 1 

will discharge, and a hole will be found through 

all the cards, large’ or small, depending: upon 

_ the size of the jar, and strength c of the charge— . 

a, disagreeable and sulphurous smell will be left 

between the cards. If the cards -be examined, al 

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 i in. one side, oe 

it would-enable-us'to judge which way the elec-’ ட 

்ங்ம்ே fluid had passed; whether. from, the inside 

. of the 4 gar-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 

ல் ல யூ =
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    Piiikions The burr being often very வட 
ட supposed 4 to be occasioned by the discharger 
- pressing unequally against them, the following ‘ 

experiment will obviate that i ebjectiot | 

தற் shoot-a Ht og a re 

As Exe. 6: 2. 

Place fig, 3 34 so “that: any: part of aed: ன்ஸ் 

‘touch the prime conductor ; a card being proper- 

‘ly fixed before the mouth of: the cannon so that 

It is intirely free from either the cannon or brass — 

_ plate e, then- when the jar is charged, it will 

3 discharge itself, and pass. through the card-to e, 

and so to the éutside of thejar.. It will be easily 

understood that i in this case there can be no burr 

-but that which i is eat ல் the action of the 

lectric fluid., seh Aree 

௧ Fhis may be done with a square ஐ sins : plate 

coated on both eae as oe by fig. 95... 

8௯. 63. 

     ae ake a பஸ்ஸ of brass, and கஸ்ர் it toa ‘ight 

angle; to. which: fix a piece of baked. wood to - 

contain a card. Lay the plate upon the table— 
place the cannon upon pee annex;it te the —



conductors slide one-end of the brass angle un- 

der the plate till it touches’ the outside coating. 

Turn the electri¢al machine—the plate will 

charge till the cannon: dischatges its contents 

through the card, as in the last experiment—by | 

moving the card in the wood, as many holes 

. may. be,struck through, as are thought proper. 

To “Ape oid Spirit of Wine ty an electrical. 

“ee park. 

_ Exe. 64. 

Place fig. 36 so that the ball, a can receive 

ர sparks. from the prime ” conductor of an . electrical 

machine—pour into:the cup, e, spirits -of wine, ப 

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 1 that 

" are received by a, -from the conductor; will fly 

ட 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- 

theraprimeconductorwillhardly contain electrici- . 

ty sufficient to set cold spirits on fire; in this c ம 

=



ட cumstance, a coated jar must. he annexed.to the 
conductor, and when the jar is charged; connect 
the. ball of the j ‘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 j 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 ் 
வஸு - the. spre end does not ‘st t th 

fire, ல : 

  

a How. to set fire to warmed Spirits by the electric 
Spar k after.it has pager thr ge a Piege oe 

es OR: or. a Snow Bail. 

டப Exe 6. 

Dispose the க்ராம் fig: ‘87, as'isseen in - 
‘plate IV, with the knob of the jar against the — 

"prime  conductor—charge the jar—lay. the snow- 

ட் “ball, Or: what you would wish. the electricity to 

_pass through, upon the bearer E; and then dis- 

“charge the b ottle, by d dirécting the spark through 

_ the: show க with an insulated discharger, by’ 

a "setting. one leg ‘upon the snow-ball, and extend- 

a ing the ‘other to-the knob of the’ bottle—the . 

brass’ wea eames “filled பர்ஸ் warmed, 

க ௬



“a 
spirits, it will beget on fire, by the spark whiclr 

~ had passed through the snow ball.* . .. aes oe 

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 ட will then ‘easily 

‘hight them. 
ae ae. 

ire Rosin by the electric Spark. oS     Ho ow oi 

Ese 66. 

' Take a piece ef ‘foueh டு 190” or. three 

inches square—pulverize some rosin very ne: = 5 

-and rub ‘it’ upon the piece ‘0 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 a. stand at about. half. an. inch’ 

- from the prime conductor’ of ‘an electrical - ma- 

- chine+-place-a also a Leyden j jar at the prime ¢on- 
ductor i in a proper manner for charging—annex 

the outside with the’ brass. cup—turn the ma- 

chine—and when thej Jar is charged high. enough, ் 
it will discharge itself to a, a ‘and fly f from the point 

to the. surface . of the. wood to the « தழில் where : 

the’ rosin will be set on fies : 
ள் gas ee oF > Fy ; 

a SMS = ce aoe 9 

eek GR ஆர் ஆடம் ete 34 
“21% ஆச : OO aS ae



dow te fre Tinder iy an letra Spark 

Exe. Pax 

Put some | eh fader, into the cup ed 
= the last experiment; suppose about half 

- full, pressed hard.-down. Place the cup. un- 
. der the point, and proceed i in every respect as. 

af it was intended to fire spirits, eS 
‘Tinder may, likewise be- fired by holding it 

between the fingers near an insulated conductor 
Soe 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, என்ட் 
sparks ௦ or r any. other visible cause. 

~ 

How to fire Camnpinide by @ a very large Cons 
ductor without எழி coated.Glass. © 

eee ay 

டத ப்] 20 _ Exp.: 68. 2 

Roll. up ‘a piece “of red East. Indian paper, 83... 
ர் 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, i in ‘the 

ஞ்



=. 
அனு... 

-hand—take கறிய the ன்றன he uot abs 
tracted out ‘of the car tridge; hold it to the’ con- 

: ductor, so that the side of the cartridge “touch 
the conductor: if it is not inflamed at fir st, slide 
it backwards and forwards; and it will then, de 
80, without 2 ss ‘being டம். 

் சம fo ing lame warin Spirit without being con= 
_ nected with the electrical Machine. — 

_ Exp. . 69. 

Place ii 38 so-that the ball, d, shall take 
«parks from the prime coriductor 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 é distanee from 

the point, a must be regulated according 
‘to the acting power of the machine; that being ் 

ச 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 ¢ and 
the insulated, person, otherwise the electricity 
will be intercepted i in its pee. 

L .
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To sthimbadie an Bee Apple Onis Lemon, 

and Orange, as well ae some calcarious Sub- 

See ane Sugar by y Electricity. « 
த அன்ப gaa Bo 

Exe, 70. 
ee ல 4 

‘Take fig. இட்டன the balls, b c, fiom the 

_wires—lay an egg upon the top of h, then push 

_ the two wires forward till one end touch one 

fe 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 ofthe 

  

instrument, which 1 is farthest from. the conduc- 

tor, and. anneX. it to the outside. of the coated 

ன் 
ல்

 

-. jar; turn the machine, and when the jar is. 

charged, it will discharge itself thr ough the egg, 

which will appear as one body of light, and be 

~ $0 transparent, that the yolk may be plainly 

~seen.- Procéed 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, differm ng 

according to. the size of the article ‘made use 

ee
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ச் த 

0 to illuminate the Bolognian Stone, either — 
art ie or natur ae 

“Bee. nt, க கடலா அம் “த 

ர. it upon hh oe 6 7—and instead of க்கட 

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 ட் 

burning foraconsiderabletime, very: அத்ன் resem= ் 

bling common phosphorus. If this powder be 

kept ina 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 i in the - 

dark, it will appear. Juminous for a. considerable 

time. Geometr ical 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 illv- , 

minate them by the electrical. shock, as, above 

described. de 

Unless the ண்ணி Papiclalin made use 2 of 

for the above experiment, charge‘pr ஸ்ட் quick-; 

dy it will be difficult to make. the. discharge 

an the manner desorbed in such case; It. will 

pe ‘ % as a 
aie



    
proper to rishi the Rae by means of. fhe 
electrometer, E F, pte 2—a chain or-wire | 

must proceed from F to g, and k must ‘touch | 

ட் the outside of the jar; 3. then’ the whole instrument. 

ae pay. be set tat a distance from the conductor. - 
கட்ட ர 

: ie to Pe Glass by the ie Shock, 

Expr. 72, 

The surprising effect that electricity has up- 

on glass, when close confined, is very remarkable: 

' Place upon. h; fig. 67, a piece of glass about 

an inch square Or more, according to the acting. 

3 power 6 of ‘the electrical machine; then slide the 

* 

wires, p g,.80 that their points touch the edges 

of the glass, ‘poiriting under it; place a cylin- 

‘drical piece of wood upright upon the glass, a, 

‘and on the top of that, lay any metal weight, 

“suppose one or two pounds, according: to the © 

thickness. of the glass; 4f ‘the glass 1 is not more 

‘than a quarter of an inch thick, one ‘pound ~ 

weight will be sufficient—place a common sized 

Leyden jar to the conductor -of. the electrical 

machine—conneet k to the outside of the jar. 

by means ofa chain or wire, and g to the elec- 

trometer, EF, its ball at the top, standing . 

about half an inch distance from a; the | jar when:



அப அ ட ப பாடத்த தர ee 
ச 3 : தர் த் i a : ம் # ச் ம் ன் ze a 2 = * 

poe Eee பட ; “7 ae 

charged, will discharge. itself to E, and from ர 

“between the glass and the ivory: ‘in its way to’ 

the outside of the jar—the glass - -will be bro- 

ken in several pieces: -according to the strength of - “ 

the charge. If it should: not’ be broke, i increase _ a 

the distance, and repeat the experiment. es 

. The same instrument is made use of for break- fs 

ing glass tubes, tearing wood ‘in pieces,: and. 

striking gold leaf into glass, in | the following ° 

manner, 

How to br eal Gras r whes. “ 

ae" 

ர ce 
A 

ei 
Bee 

. Take a lass. fies intended for க்ப் ரீ” 

ட தி thickness—fill it with’ ‘water, and stop both . 

ends very closely with cork; .then push the end. 

of each wire ‘through the corks till they : are 

about» three quarters of an inch distance from _ 

each other in the inside of the tube—transmnit © 

- the shock through it in the same manner. agin 

the last experiment, and the tube will be bro- 

- ken in several pieces. — 
ic 

இ
.
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Te 9 str ike Gold ரஷி ‘into 0 Glas. as 

es 
அ ae + is 

தன wits 
fig ; 

த f 6 Exp. "76: vty ன i ட் 

‘ edge wi Mss ச டட    glass, sei lay it “upon ட்டில் a Jeaf of. 2 gold 

upon it, and. cover it with the glass. அல் a 

intended to be gilt—lay a weight thereon, and 

give the discharge thr ough ந ரேர் the same’man- ன் 

ner as In experiment 7 Ds andthe gold w will be — 

melted into. the ர் of nee 

wy
 

   
cannot be rubbed. off. he eae 

The greater the றட ces ela e 

use of, the more ne will be males ர 

ts we ce rt 
“The Use sof the T hunder Heise. eS ee 

ட் ஆ ote, Se a gee 

ep Oto E's et J pla © 
yal ம் : ஆ 9 

அர்த, 39, called the. பின் house, ர் vented 

chiefly to show the utility of conductors to hou- ' 

‘ses, ina thuvider storm. — Bein put together, 

as is represented i in the plate, vith a 1 netal chain 

_hanging from the shank of A to the ground, and 

a coated j jar being annexed to the prime condue- 

‘ tor, place the thunder house so near to thee con- 

ductor, that the ball; A,, may stand -at about 

ங் 3 
் x 
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ப 80. 

“ties quarters of an. ch fom de balk ள் thd 

prime « conductor.. If A should be too low, stick: 

the brass : wire, n, into. the hole of ‘the: prime : 

- conductor, and bendit till the ball at the end 

fit may be of an equal height with A—connect 

‘the outside coating of the jar with a brass hook 

“under the door ye means of a chain or wire; 

“when the jar is charged, the electricity will fly 

from-the ball of. the bent wire to A, represent- 

- ing: a flash. of lightening—put the square piece 

_abed, into its. place, 50 that the wire, which 

. goes quite across"it, may. stand upright ; it will 

then connect the other two parts of the conduc- 

tor—cause the lightening as before to fall upon 

, A, ie paises to the house, arenes 

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 fallupon A, the square piece will be.alriven 

_ out of its’ place to a considerable distance; thé 

lightening, falling upon A; “runs down to’ the | 

_ bottom of the wire, : which ‘is continued to- 

-. the. square iece, and. not finding there any 

further: ‘metal conductor, ‘it’ is -obliged © to. 

fy .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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dimaged 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 — 
weathereock, runs: ‘down to: the bottom ~ ‘of the 

spindle, and-finding there no further metal con- 
_ ductor, flies from: thene to the. ground, -rending 

and tearing the wall to pieces in its way. If the 

conductors to houses aie not made of a proper 

thickness, the same misfortune-will befall ee 

as if ட ன் sane” Jae 
+ iP.» Bi RD x 

. XN 

  

“Exe. 77 அ அகட ட பதன 

The two நனை wires; ed, ன்ன அன் outof 
their places, ‘and that part made fast with a fine 

dron wire fastenéd. 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-hdkse, 

anda flash of lightening being wade: to fall oe 
the ball at the othér-end. of the:house, 

fun-along' the: fine wire, which not 1 ௬5 
‘enough, will melt it in’ its passage; and. that, 
-end of the house will fall to ‘the ground.” . . 
-.sFor the amusement ‘of those who are. shes = 

apidendiei I have invented ‘several parts in: se 

“M: ம் 3 
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spindle, an Vinay the chal, qt, 
| a bind it tot he back stays of the — 

. Inast, or let it hang. oose i in. the ‘water, which is. 

_ the same eabinei: pias screw ன்ன the tr “es hse 

    

ed ia ees 

டப * 
் ய: 60... AY Bene 

ne ce times ee eee 
‘th pears as Lene eer and     

   



  
Oe. 42 eae ther end ofa ition: 

aad 

conductor-of an <electii i¢al ‘machine—B is a Goa~ : 

ted: jar.to be‘charged—e ர is a-chain, onee ் 

which. is-antiexed ‘to the outside of the’ ian ட் 

     

   
jegs—d is hi ies aa. soy ein dseb 

~ gl oe sd to:t oe adi oe al 

  

     
     

  

      — hie sea 
ton.seem in எனக சத எனா 

பதி, அ =



of + OX camer 

ies of a. frog hanging ட் 

in the air, it is now ina. 

. When the j Jam is 

  ட் ் பி be aeons a al tempts ட் 

ruil வவ en in ater it ன ் 
   

  

  



  
இத sac Slag ar pith: றத்தை 

: nicely Yound out of the pith: of elder—take a — 

  

‘tumbler or small -receiver'--charge its inside by 
‘Waldogibon anche anne eee 
      

      
    

    

y part of its insides then, .f 
ut in motion, and the glass 

otha’ the wire touches meaty ‘all 
ப லாரி, தமிம் be cha: puenaatas 

8, a1 வலை கத்தான்
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ty 
ie 

hile previously well rubbed. or dried “then 

“pour some small hail shot into the’ inside’ of the 

‘plass, till it is nearly, full—take the glass i 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 i is of no further. use 

than to connect the pores of ‘the glass, so that 

the bleotticity cai be more  Feadlly: ;comrmnunita- 
: ted gi 1 ல் are 

ee 

oe tee ok 
whens 

” “The insulated metallic Rod. 

7 Exp, 86. , 

A ந, fig. 45 ; ன்னான் the ‘metallic al 

upon an ‘insulating stand—c-d, two cork balls 

hanging from the end—excite-a glass tube, and — 

hold it within three or four inches’ from the end 

ட of ‘a. metallic rod, and the cork’balls at the 

other end of the rod will diverge—remove the 

tube, and the balls will;collapse: no electricity 

- will remain in them, orin 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 holdtthe tube at the same distance with 

one hand, and with the other touch that end of 

the rod, from whick,the balls hang; and they will 

collapse ; because the hand, touching that end



~
 

| 

90 . 

of the rod, takes away that a aie which was, 
* tepelled 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, 

se and the balls will collapse—remove the tube, and. 
= “they will diverge, contrary to. ‘the first Dart, of - 

the experiment. ச் ட ட்ட oss 

. Rationale.—The cause of the.balls diverging. ் 
-at first, டி. 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 2 
end, B, and that end becomes positively elec- 
trified, ahd 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 t 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-diyerge, stop at that distance, 
because by bringing the excited tube too near 

_to the rod, it will impart some “of its. electricity H 

to the rod, andthe balls will remain diverged oe 

after the tubé is taken. away—the. rod having a 

received more than i is natural to it, will remain டு 

positively - டக்க A small coated bottle 2 
ச்



ன 
விப்ர ஷி ei. do வண as well asa a gh 

tube for the above experiment.. 

க The two metallic Reds. த oe 

நிண்டே. 

லட மஜ. 46, fave insulated metallic rot, 

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 - 

ஆப்பி used in the last experiment—hold it at” 

- about ‘two or three inches distance from the frst 

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 
_ ed, will be positively 6 electrified; or, in other 

words, the first mentioned diverges because -it 
a8: deprived — of its natural’ electricity, and the 
last because ite has. received more than.i is natu- 

ral to it.~ - 

Rationale. —When the excited tube is a 

near ‘to one -rod, the action of ifs electric fluid 

repels the. natural electric fluid out of that rod, 

சு



    ao we Es 88. ae oe 
f ie N ee gad Sa eee 
* “Separate t the. 0 wires = while thei halls are 

  

a
e
 

௩ கட ர் ன் excite the lass am and. ற். 

் ually towards the balls’ at the first wire, and - 

eye ae apace: The balls wall அர, as” 

  

     
    ir - natural quantity of கினிய 1௦ ‘Bid, do 

deayour 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, Mors strive to 

recede from the: tube, because, being excited, it. 

_ has too much electricity, and the balls too much 

் also, which they « chad received | from the othe ‘    
"wire, - so they must of consequence. repel : 

. other both being in the same state. § Iv. Page 1 

In the three last exper iments there i is no pars ் 

ticular necessity for a. glass tube, ‘a sm ral coated | ் 

பிட weakly charged positively. will do as well, 

‘and the result will be exactly t the : same. A stick 
௩



  

into the டட vil, 1, bya > Pe of the électrie ட 

   fluid, either fron the bottle or. stick | of wax,” ‘in 

the last ment ned cas 55 ௨ attracted out. “of 

one into. th the: other 3 த் ind when ge the 

first பட be. found ட்ட 

் second negatives : be Sole 2 

‘wax in. the vgual, ee by, ரர் it y 

any convenient rubber,’ ‘except ‘metals, 

be ‘Regatives that is, its electric fluid = 

_ drawn out of it by the rubber, consequently fee 

it is. brought, near: to. any non-electrics, 1 wi 

endeavour to. att tract the “natural electri 

out. of it; but. the sealing wax, being ke ep at 

_ proper distance. that is, not too ‘near: upon” 

which. the success sof ‘the above | ages 

depends, does not attract the flui ut of it;. 

‘is only-attracted into the balls from the. an . 

_ end of t the wire, being there stopped by the air, ன 

ப அல்கு an electric and eee the other end _ 

~ of i it must of cour se be left as strongly negative — 

=. the balls are positive, ad part of the fluid 

~ being attracted out of the second wire, the | 

_sealing wax or டள. being set away 

amt of the கட், of saint balls at ‘the first 

  

    

    

   
    

  

   

   

  

a



3 அ ae : 
. wire ill diverge; because they are S negative, or 
because they” have ‘less’: ‘electricity than their 

_ hatural quantity, which “is exactly. the reverse 
of the case பா a. ees tube was a 

ro Whe evhausted Flas. 4 

Exe. 89. 

ny Be 47 represents a gliss about the shape of 
-a Florence flask, with a brass cap and ball-fixed 

2" bo tts neck, and nearly exhausted of air ;—hold : 

ட் it by the brags ball, and rub the flask in the 

_ common manner used to excite electrics ; 3 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 pen removed from - 

_ the prime eonductor.. -~ * wig ௯ 

After it las been: ‘aid away for some tine, 
‘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 glass, if. 

the weather be favourable. ட் 

If it-is held in the. hand by. the ball, sad the 

“opposite end toyched by the prime. conductor of



“98° ன் 

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 positive on the out- 

side, and rarefied or negative in the inside :—~ 

.the reverse will happen, if the-end-(a) be held 

in the hand, andthe brass ball to the prime 
conductor—the electric fluid willbe driven in - 

streams’ throgh the space of the glass, towards - 

the end; and there be’ condensed 1 in the inside, ool 

and- rarefied. or negative on the outside—in we 

whatever manner ‘it -is presented to the prime 

conductor, it becomes. always in some degree 

charged, ‘Suppose it then to be charged i in the 

manner first ‘mentioned, negative in the inside, 

லும். positive on the butside—after it is taken 

from-the conductor, it, continues to give flashes of 

light, because one side having teo much electric 
fluid, or more than its natural quality, is con- 

. tintally giving way, and -the other receiving; 
the passage of the electric fluid to and from causes” 

.that flashing light till it is nearly discharged ; 
then it will cease to give flashes of itself ;—but, 

when taken in the hand, or touched onthe ர



‘side by any cortantene substance, the ‘fashitie 

“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 es ived of. ் 
ட் ச 

ie ட் ஒப்பது 

த பண்லாம் Glass Globes 

Exe. 90. 

ae Fig. 48 being set near to o the j pr ime conductor 

of an, electrical machine, 86 that ¢ can receive 

sparks from it, turn’ the machine, ‘arid’ ‘every 

» spark that passes from the prime conductor will 

ட fill the whole glass plobe, making a very beauti- 

~ ful appearance in'a dark room ; ம் ‘the electrical 

~ machine: acts strongly, ‘it will give light enough 

‘to. read by. This experimnnt ‘shews the sur- 

sige ட expansive proper ty, of electricity ; 3 as one- 

“spark, not so large as a pin’s head, in the cofiamion 

density of the atmosphere, can fill so’ lar ee space. 
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4 Paton of making spar ks “ay from the 

prime’ ‘eonductor to'C, you cause them to fly to 

the wooden pillar D, the appearance. will be dif 

ferent, but the light will be much the same: 
௩



Exp. 99. ae மற 

ட் டல் will “always be charged, by. being 

strongly electrified, im ‘either. of the former ex- 

periments ;—to discharge it after- the first ex- 

periinent; make one end ofa chain fast to the 

top of the wooden pillar, and~ cause the other. 

end of the cliairi very quickly to touth -the.bent 

wire c,—a large body of fire will be seen to fly. 

from under the brass plate, in a direct line td . 

. the‘bottom, 1 in its passage to the outside. After 

' the last exper iment, one end of a ‘chain must be 

made-fast to the bent wire G and the other end, 

while the globe: is charging, must be made to 

touch the bent wire projecting out’ of the oe of — 

the oe pale - 
= 

3 

. Exe. 93. ; 

The evhausted Cylinder. 

ee AB, fig. 49, represent. a long glass eylin- 

der: standing upon. the plate of an aix 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. fiom: a . 

begin. to exhaust. the cylinder, while an, assistant 

turns the, machines~if the cylinder were made 
i 2. a - O° =



  

: very clean and dry, a no Sparks, or, at least, very 
faint ones, ‘will fly froma 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 dfterwards at the bottom. als6, ஷ் 

௪ ing’ from the top to the bottom of. the’ cylinder 
im variegated flames of light—the exhausting and 
passing of sparks ‘still continuing, ‘the cylinder: 

- will. tbe; filled with a steady light, the exhausting: 
aay be carried so far, that’ the hght will beat | 
to: get- ‘much fainter. —But this can only be ob-. 
tained by: an: air ‘pump of an extr: faordinary rare- 
fying power, such as Cuthbertson’ $ improved air 

~ pump.. By varying the distance of the ball of 
- Sac Basle mee the ball of the prime con-) 

ட் ~ ductor, much varjation 1 in the ight tay be ob-. 
ட் tained, டு ட் : 

லக 

SR + Esp. 94 
x 

Take the p pieces first uséd away, ae in their ; 
fix’ two balls, exhaust the cylinder as ’ be- 

ட் and slide the wire E so low, that the ball at 
nd of it may stand about seven inches dis~ 

‘tant from ‘the other—electrify, 6 as in thé last ex- 

periment, and. the cylinder will be filled’ with 

light i in the. form ofa tree; -the root between the 

two balls, and the branches spreading from the 

    

  

   



    
side of the aie to the ade of: the. linden its 

will sometimes, appear i the, form. of a screw, 

winding about the wire Ein continual métion.. ie 
க் r i 

st 

-~ The iar c Glass Pie. 

௩ 
4 

Exe: ட் ae உ hase 

Fig. 50, eo க “Take oné end in the oe 

and lay the other end upon the prime conductor 

of an electrical miachine when in motion, and 

the tube, will be filled” with light ; ; which will 

continue for a considerable time after it has been 

taken away jand begin to flash by intervals, which 

_ will.continue- -for an hour or longer, ரகம ் 

upon the state of the atmosphere. 
= Mes Ne Sy 

. | Visible electric Atmosphere. 
4 அங்கள் எப்ப 

"4 ‘ _ Exp. இடு, அ ் 

‘Fig. 51 represents. a 1 glass wath Exo nec 

both mounted with. brass 5 ; from the ins 

each “projects - ‘a. brass wire, with 4 ball of 

Anches 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. - Annes the ball at the 

   
  



    

   
   

  

Pp, by. means-of a wire or chain , té the electro. ் 
a er Ei, fig. 1, pl. 1, turn the machine, acting 

Ww eakly, and the ball of the electrometer 
arly to touch the ball a, otherwise the elec. 

- tircity: will passin a stream from one ball, to the 

other, and the experiment will not have the de- 

- sired effect ; -a little-practice, however, will soon 
render the operation easy and familiar; s—a lucid 

‘atmosphere will appear at that end of the- glass ம் 

which is connected. with the electrometer, at the: 

same time that the ball at the other end, has not 

the Jeast appearance of light ; this atmosphere 
does not exist all round the ball; but reaches | 

from about ‘the iniddle of it to a small distanee 

e 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 நவி], “கக் the 

; same time that thenegative electrified ball does 

not shew the least appearance of light ; which 

- makes it appear.that the electric fluid consists of - 

“இக uniform homogeneous fluid, arid not two, as 

some have supposed ; for, 1 if it were two distinct 
- fluids, attracting each other, then there would, 

-in this experiment, . ‘appear two atmospheres, 

“that i is, qne*about the “ball at the end A, and a 

‘Bécond about the. other ball; which, we- see, is * 

‘not the 0856, If the appearance of the lucid 

‘ nie



Tol * 

Argue bé always about that ball which 

overcharged with electticity, .when A is electri- 

fied positively, the superfluous flurd i is visible on 

that part which is “nearest to the other: ball, be 

calise bein in a contrary state of electricity, 1 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 ty. : 

pte just. in the act ‘of leaping to the other 

= 
ஆ 

‘ + = 

To prowe that the “electric Fluid does not. expel- 

the Air out of a coated Jar while charging. 

“Fig. 52.represents a jat coated in the common ~ 

manner, mounted at the top perfectly air-tight, . 

excepting-d, which is put through the mounting, 

-and has-a small drop oftred 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 1 in 

avert with the inside coating of the Jars 

es ஆ * இ 

Exp. 97 

' “Set & in. ponte with ‘the prime  conduetor of 

an electrical- machine, and begin to charge the 

: Jar. It is ‘plain, from- the constr ‘action 0] “the 

: Jar, that ம் any 8 air be expelled by we oe 
ய 

    

   

   



pe வத் 

ei ட ச. ரணை... “தக    
= “uid, it must pass through the small glass pipe ee 4 

and thereby displace the drop ப ப்ப which is 
‘inthe pipe »:—there will not be the least motion. 

" perceived in the liquor 3 = which shews that the 

- electric fluid, transmitted i in the bottle, 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 mside coating, of the jar} it will+ 

be a little displaced, owing to the spark which. 

"passes from its inside coating to the wire; 80 that 

this ought to be particularly g cuarded against. 

te: ae ae @ oy x ey 

The Course of the electric F luid, in a Discharge, 

render io conspicuous by 2 a pith Bail. 

eek Exr: 98. 

ie upon a fig. ச் 1! piece of haked it 

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 ‘rom the pith ball; annex one 

of the wires, suppose g, by means ofa metal chain, 

- to the outside of a charged bottle, and, with an 

insulated discharger, direct the discharge to pass 

_ between the balls of the wires, and. over the sur- ° 

“facetof the, baked wood—the pith. ball, lying 1 in 

the middle, i is always driven: in ஆம் direction of 

அல 

= ஸீ 2
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“te electric fluid, hat 3 is, towards hd negative 

side of the bottle. It must be observed that, in 

this experiment, ‘the ‘chatge. of the bottle must 

be only just sufficient to pass thron the inter- 
val in the circuit, the baked woad must be very . 

dry and ¢lean, and, in short, thie disposition’ of 

the apparatus, and the performance o of this ex- ~ 

periment, requires a degree g of nicety that can 

.only be obtained by practice, which when the 
“operator has once got t to succeed, and afterwards. . 
follows exactly the same method ‘of operation, 

he nay-he sure'that the event of the experiment f 

will a be as- above described. 
aE 

ல் 

ர he Direction: of the Stn ic ற ‘uid an a Dis- : 

- charge, shewn by causing it to ioe over the 

‘Sur, es of a Card. 

Ex. 99. 

~The apparatus used in thé last experiment is 
most proper for this. Lay a card upon h, and 
unscrew the: balls off from fhe wires, then slide 

‘one of the wires under the card, and the end of 

the other wire above the card; at.abo&t,an inch 

distance, annex g to the outside. of a . chagged 

bottle, by means of a metal: chain ச் ‘discharge 
the bottle, as in the last’ experiment, with. Ts ழ்:



ee ay 

சா: — 4 2 
difference, that it is necessary to be pretty -— 
strongly .charged ; and it. will be’ observed, that 
the. electric fluid will run over ¢liat surface OF 
the card on®vhich - the end of the‘wire lies which 
is connected with the positive side-of the bottle, 
and it will pier ce a hole through the card, Just 

over. the extremity of the wire - which i is’ con- 

‘nected with the. Negative side of the bottle. 
This makes it appear, that thé 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 pore . 

- side. ர் 
டல் . ௬4. 

a 

The Direction of the electric Fluéd ascertained, 
or the two Kinds disting uished, iy the, Pr oduc- 

tion ச் Heat. 

. Exp, 100. 

Place® upon ha egmmon sized candle, burning, 

with its lame nearly upon a level with two wires, 

- and their,balls at about four inches distant from 

் each. other, with the candle i in the-middle ; con- 

_ nett-one of the ‘wires with the prime conductar 

‘of an. electrical inachine, | pad copnect the oe



ர 

“with னைக good: contiiined’ conductor} or ‘with. 

the negative conductor of the machine, or; if i oa 

it hasno negative conductor, a wire connecteil 

with it may be held in the hand, which will an- 
டள 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 bea plate of “two feet dia. 

“meter, about ‘fifty revolutions; then the negative 

ball; or that one which is -connected with the 

hand, will begin to grow warm, and the positive 

one remain cold. If the revolutions be carried on 

to two hundred, the negative: will be too hot to 

be touched, and the postive: remain as.cold as” 

at the beginning. 
If the two balls-at the aa of .the wires next 

_ to the caridle- be ‘made hollow, so that a ball of a 

“therihometer can be placed in each, thie experi- 

ment” will be more evident, and the apparatus 

* more complete for further researches; the. sub- 

ares ம் worthy: aa mvesHieaon, ஜி 

To swell City by an electrical Explosion. 

Exe. “101. a eee a *- 

Roll a piece es soft pipe clay-i in asmall — 

drical form, டட fig. 53; put two wires’ 
P



   
: : 2 லி ் 

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, p, 
so that they touch the knobs, a; b, and then dis- 
chargea bottle through it as directed irExp. 82— 
it-will be inflated by-the spark which passes நல 
tween the two wires ; and, after the explosion, _ 
-it;will appear ‘as fepresented in fig. 54. . 
.. The clay fot this experiment must be very 
‘Moist and pliable, otherwise it will break by the 
explosion, and its fragments be scattered in every 
direction. Soe i af Saat. 

Lo. break a. Wine Glass by an Electrical: Ex- ' 
l ee ties i ் ப்ப patra, orl | 

bog Exp. 300, 

Fig. 55 represents a common’ glass,” nearly 
full of water ; C, D, are two wire’ with knobs 

‘at their ends, hanging in the water half an inch 
இரதி அ வரக் “90:11 38 ப்ரி: ட 

_ Annex C, by means of a metil 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 
throagh the water. from one knob to’ the other, 
and the glass will be broken with very great vio-



  

> 

« ட் ்] a 7 ட. + ae * ல் i 

To prove ‘that ‘the 12௦2ம் ‘Spark displaces ad 

rarefies the. Ain throug h ‘ohaghs it pes, ர் 

ரர ட கர்ப ட டது 

. Nile. a பவன் 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: chaige: to. the brass ball a—and, on 
the explosion. it will be seen, that. the water 
in ‘the: small :tube rose toa- very great height, 

and. immediately fell again, but not alia so lew 

- as‘before ee . es ன 
4 

How to tint a. Plate of Aes 

. 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 ச் டம் one, by a glass foot, and the 

other by means a a silk string; which goes.over 

a pulley fixed to the cieling of aroom, for the 

convenience of ‘raising and lowering it as is foe 

necessary. 
௫ : z * 

ச் ் * . : 

_Exp..'104. i 

_ Let the boards hang at about an inch distance 

. from each other ; ‘then the plate of-air, which இ 
௪ 

ஆ



  

றல் the two ரஸ், i act as a-plate of 
- Eee and the boards. as the “two. coatings upon 

—if the ‘uppermost Be annexed to the prime 
ae of an electrical machine, it will- be © 

found that no charge” can be communicated to. 
the air; because the: undermost plate i is insu- 
lated ; ;—hang a metal chain from it to the 
ground, the other being still annexed. to thie 

- prime. conductor, put ‘the electr ‘col: machine i in 
~ action, and: a. voluntary . explosion will. happen - 

: between the. two plates, which’i is @ 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) iby first touching the uader- 
most board with: one ent of the’ discharger, 
and extending thé other end’to the uppermost 
board—a discharge, as from a plate.of glass, will 

happen 3 but, when they are discharged i in this 
amanner, it is necessary to continue turning | the 

eléctrical machine, because the. air, not being 
free from: conducting patticles, 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 thata plate of air can- 

not: Feceive a yery high charge, yet we have some 

சி



we 

i 

ல் * அதற்க : ம. ழ் 

advantages from this experiment ; that i is, we 
an see what happeris between the two coatings © 

in’ charging or discharging ; and, likewise, .we- 

» ‘¢an ibtr oduce’ several things i imto the substance, 

‘if it may be so ¢alled, of the coated electri ics, 

- which wilk produce several remarkable-appear- 

ances. By this experiment, the state of the 

atmosphere; when covered -by சிஸ் “may be 

~ of matural électricity may be imitated, . 

The distance between the two கன்ஸ்: பட்கர் 

be regulated according to the acting power | of - 

the eléctrical- machine: the stronger: the: ma-~ 

“chine வே the farther’ thé” boards. ge bes se- 

் ‘parated: ie Get ee a 
4 க்கப் ் : ee lic. aap 

163 3 4 he 

ட்ப 

> 

represented exceeding well, and several 2. ப 

To discharg sea comted Jar without’ causing an. A 

Ea டன 
ia Nees 

= = ச் 

இன Hos. : 

When a ட் ல் is. “charged, 280.2 as 0 give - . 

‘a strong shock, put-your; hand ‘in. contact with ~~ 
the outside coating, and. with the other. ead © 

~ hold a sharp-pointed needle, directing the 

point towards the knob of the Ja¥s, pro eed 

gradually. towards it, till. the ‘point. 
    

  

needle touches: the, nob of. the jar by 5. : 

>



ள் ட் ee 110. 

. operation, the jar வி] bes ன கன்ன 
அல்லார் giving any shock ; the point of the 

~ negdle has, therefore, silently and gradually con- 
ducted-all the supefabundant electric fiuid from 
the imside surface of the electr ified j jar, which 
ததவ on hody to its bale 

“An eleetri¢: தல் prefers a shor’ Paste 
ம்: through the Air, toa a longs ரச்” through “good 

“Conductors. 3 re PRE 

ee ட் Tae 106. 24 SN 

  

“Bend ‘a wire,- about five- feet’ long ச, “tn the 

- form represented by fig. 57; that the parts ஷு; 
may stand about a quarter of an inch from each’ © 

_ other ; then ‘connect the end d to the outside 01. * 

a hattery, or coated surface, sufficient to melt . 

ல்ல when it is charged ; “set orie leg of the in- 

sulated discharger upon ¢; and make the other 

end to touch one of. the knobs of the battery— 

38: ‘will be discharged ; ஸ். the time of the ex- 

- plosion, a spark 1 will be seen’ ‘between - a and by. 

“which shews’ that the electric. ‘fluid prefers o 

short pee re the air, to a Se as 

    

ன்



் ஆக toy. * ட்ட அ 

“Lay a ‘smal wire from’a to ‘ of say a thick: 

: ness 2 as the battery: is, capable of melting ; ; when : 

charged to the same height as ‘before, discharge 

it—and the ‘émall wire will not be melted ; cut 

the large wire 10 two at & SO” as to. discontinue oe 

the circuit, . make- the discharge as before—and is 

the cle wire a be melted, a th 1e eX- 

   

    

   
   inventor of. this. ‘experiment, the ¢ ழ் 

power of different metals பக ட te oo 

metallic circuits of the same length and thick- 

sh the air த்      

‘To make colowred Ring os uo Metals. 
- 

gs ள் Exr. 108. * 
ஜ் 

௫ 

Set up ட ப upon the table h, a 67, 8 ; 

‘piece ‘of polished metal, supported. by. the all. 

of thé wie if; ‘unscrew thie ball.of the other wire, 

under ‘which is a fine point ; slide it towards he 

piece of metal; then, by’ ட்ட ofan ins at 
discharger, | ம் several explosions i 

a through the piece ‘of metal, ot the 

Ps 

   

    

iG 
ஆ
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ace what ae a ea is. used 

i very 3 well. 
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1 Aiea: ம | 113 ் _* ச் me 

. : ் Es 

red-hot at the ad then try to direct’ the dia. 

charge as before, and it will be easily ’ transmit: 
ted from‘one wire to the other ‘through the sub- 

. stance of the glass. | a eo A oat 
கல்லல் 

த் 
் 

Resinous வல and: ‘Oils, Wain Conductors 

. "2 when made ‘hot. 3 cee ee 

    
   

“semicit பஷ ண் filled Woh resinc 

“or ¢ ‘oils a ந. -are two wires inserted i 
of the tube. oe 

ல 

fluid” safe ty to divcet 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 if stand till it, is cold 

and you will not be able ‘to send’a discharge 
through’ it. Oils, or any other fluid see, will 

டம் a the same manner. z tae 
15! த
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௫ ர் : bees hee oS ஜி 

ட சமர் a? ளம். 

LC "Exe. a. Pind 

் நஸ் the balls of ee 45, so that they dic 

. verge 5 then hold a red-hot iron under, them, 

and they will close—take notice of the distance 

thei iron was from the balls when they lost their 

ர ட் els tricity 5 “make the iron cold, and bring” it to 

distance from the balls as before, and’ 

Yo ll f ad that they will not in n the least be 5 

= ina 2 ‘ ர 
oa From the above Ena. we “may learn, 

that a great many, substance’ wat ares ranked 

   

  

    

   

      

ந் நத 

all ele 01௦ 

a certain degree ee. 

The Force “of an றல் “Baplosion | as areatly 

. diminished, by causing it to make long ilk 

் தம் 
3 

a: fig. 60; isa eee B Cha. bind wire, 

about three feet-long, wound up in the form of 

_a spiral: spring, made’ fast upon an insulated 

stand. i 
2 *.
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peg உட Exp. 112. 

Siippose A to be seid at the coilttastbk of 
an’ électrical’ machine—take i iron wire, of such 

ta size and length, as is known that the jar can : 
male:red-hot wher charged to a. certain degree, — 

- gover ned by the ‘regulating electrometer iF; - 
fig. 15, pl. 2; hook: one end of the small: wire ச் 
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 1 the jar till it discharges 
itself from a to E; from thence through’ the 

- small wire—which, if E stood ata ‘proper dis- . 

tance, will be either red-hot or ‘melted ; the | 

experiijent _ 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—took the other end to’a, 
which is connected with the outside of the jar ; 

charge. the jar ds before, (E remaining: at the- 
same distance’ 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 ட to the outside of the: -jar—the’ ;
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“small ௫ wire will அப்ல be red-hot nor melted — 
if it was only: made red-hot i in the last discharge, 
it will, in this, not be changed ; >but if melted 
tele, ten it ve ள் be blued i in this’ 3 

y த: onions “lin. Sn 

a oe _ Exe. 113.0 
i 

“Take ‘the small wire! away, ad. ake tyro : 
other p pieces of the same size and Jength, the one, 
fast from g to. ஆ and the other from. d to E, 

~ ‘charge the bottle til it discharges as before— 
and they wire between d Ewill be blue. as before— 
but that. between : g and a, not in ‘the least ak. - 

tered’; —To melt the wires, -asin,the first ய, 
periment, they niust be of a smaller size, ' and 

that between g a, smallerthan between d E. 
- From. these. experiments we learn, that ne : 

force - of the ‘electrical discharge is ‘greatly. di+ 
niipidied by making it pass ‘through long cir. 

cuits; and that the force’ 1S diminished at the. 

beginning as, weil as at the end of the circuit, 

though not-to ‘the same. degree ; “and, from this, 

it also follows, that when we have sear விர் suf- 

ficient quantity of ‘electric fluid to perform the 

-yequired experiments, the circuit must he short- 

“ened’a as prac (85, ம்லஸ்டு... j 
a 4 ் 

§ ன் % ¥ Seat pis ep Ly கத்தார் SS MUSHY நந்தர் 3ம் ௮
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Low .to give a. electric Shock without ‘coated . 

: ன் 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 get to a proper conducting part of the earth, 

must be attended to ;—if the size of the con- , 

ductor be.only inereased, the spark will also be’ 
increased, but not give | the sensation ofa shock, - 

bed¢ause a wooden floor, not being. a- good con-_ 

. ductof, can. . only Jet a certain quantity of electric 
Auid | pass . awa ரா through it at once; 3 $0 that, by 

increasing. the sizé: of the conductor, and not + 

making a proportionate passage for it to get ata” 

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 ofa room, and connected with some good 
conducting part of the ground, while the other - 
entl-remains in the room, ‘0 that it can con~ 
veniently be staken im one hand, while sparks. 
are drawn: by. the others ; ‘and each. spark will be 
a perfect: shocks “By inereasing the’size of the ர 
conductor, ‘and pr oviding a proper passage for 

fe 

ge ஒன் அர்த்த 
= 5
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the electri a to pass away, wire may be melted, 

-and all the effects of a battery, may be perfor med 
without any coated” glass. wie ் 

ரெ the lateral Ex plosion. 
» ௪ 

அரஸ் a Laide jar is. placed so that its knob 

touches the conductor of an electrical machine ; ள் 

aid a‘chain is stretched out upon the table, with 

oné end nearly touching “the outside coating 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 } Jars which spark is-called the lateral - 

explosion upon, which Dr. Priestly; Mr, Ca- 3 

‘vallo, and others; have taken. some pains to ex: 

-plain, but without success. ன் invented the oe 

lowing apparatus. 

ip shew the ரானி கவனக் 

Exp. Pies 

Place fig. ey so! nak ஷு ட a, ae the 

prime conductor of an: ‘electrical machine, the: 

ல் knob b, at. about a quarter of an inch: distance. - 

from if and thedeioh, d, at about two-inches from 

 



ae 

; ry ் : 119 

a; hang toe, a long, etal chain, one end 

touching the ground ; ;—~turn the machine, aiid. 

_ when the jar is char bed, 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 i is ae 

lateral explosion. 

To mae the lateral Explosion ‘visible, when -@ 
‘dargé Ball, © D, as. seé upon the Jar, instead: 

@ the நகும் Ball ( or Knob a. 

ae 110... 

அரன் the little all a; fer of i; jar, and 

in its place’ ‘set the large ball C D, so that the 

wire of the jar may pass, through the large holé, 
into the ball, and let the ball rest upon the neclé ” 

of the jar;: slide the wire, with the knob d, : 

backwards, so far that the j jay 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 aul be-seen 

between’ c and b, as befage- த 
+ 
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Hew to examine “the Dir ection of ie Tateral 
Explosion; or. Spark, that was between c and 
5 in ie ‘last eterna: i Ss 

EXP. merce 
> 

"Fake the. ம் away from e, and நன it 

upon g@: set the small bottle h, upon- i, and so | 

that its knob is about an eighth of an inch from — 

¢ and b; :—charge the j Jar ‘till it discharges itself, : 

‘and the spark will now be: seen Between the | 

knob of the bottle and c¢, which must have ei-, 

ther gone from c, to the knob of the bottle, 

or from the knob of the bottle toc; examine 

whether the bottle is charged. positively: or ne- 
- gatively- -within ; is 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 c;—the bottle, will 

be. found to be positive,.so that: the spark must 

have peed from, ei to the bottle. : 

: Hox 9 ui Bottle ரன் positively changed i 

the last “Experiment. 
௫ 

ee Yd Exp. 118. 
a 

Co the jar as: ரகக 112 ரதம் “of: 

charging it at the ரா ‘conductor, Perea it



of ச 

at tle nepative conductor-0, so high that it vo- 
luntarily discharges itself: having previously dis- 

charged the small bottle h, and_set it upon i, as _ 
in the last experiment ; விள: which, the. small 
bottle will be found to be charged negatively 4 an 

the inside. . Fhis will be constantly found to be- 

the. same-as the j Jar was before the discharge’;— 

if the large j Jat was chargéd positively in the in- 

side after the discharge, the small bottle will be 

found to be the same, and vice versa. 

From the two last experiments we learn, first,.. 

that the lateral explosion 1 is a certain quantity of 

_ electric fluid; which} at the time of the discharge 

of a positively tinct jar, departs from its out- 

side ; and, secondly, that it is a certain quantity 

of electric fluid,’ whichy at the time of the*dis- 

charge of the negatively, charged J Jar, © comes to its 

: outside. ் 

The Cause of the lateral Eaplosion, 

Ese. il 9. 

“Take he little bottle ழ் away, : .and set “the 

‘knob b, at about half an inch from ¢, slide d 

backwards,’ so that’ it’ may’ stand about half ati 

inch fatther from the knob of the bottle than it 

did in the last experiment,’ charge the jar posi- 

R 
es 8
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tively : as high as possible, without causing 4 vo- 

luntary ரூ discharge, and take notice, of the number 

of - revolutions necessary—miove 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 seen, because the distance i 18 too long. Repeat 

the experiment several times ; ; after each dis- 

charge, ‘slide bya little forwards towards cy 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 ce, after each discharge— 

_ and it will be found, that b, and c; must be 
much’ nearer to each other to make the lateral 
explosion visible when the small knob ‘is used, 
than is mecessary when the large ball is used. 

~ It is evident, from the: above experiments, 

that the dateral explosion is caused, first, from 
the height of the chargé, and, secondly, by. the : 
“magnitude, of the: conducting ‘Substances ‘con 
_ nected: with the charged side of the j » jar. 

~ The lateral explosion, Bike a jar is changed po- 

* ௪
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 sitively in the-inside, is*that quantity of electric 
fluid which is ‘contained i ii any conducting body 
annexed to the inside coating of the charged'j Jar, 
repelled into it by the action of the machine — 
being more than that which ‘was as repelled. from 
the outside. a ie 

‘Fhe 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 beirig: less 
In கரச than that. which i is come af to ve 
‘outside... ச 
«The. amazing: nahocityy shiek aphith றகர 

quantities-af electricity; or sparks, pass from one 

conducting su/stance to another, affords many 
curious experiments. : 

+” The spiral Te ube. 

Exp. 120. 
* ; ன் oe ட் tas ம ் 

Fig. 62. Hold one end in the hand, and 
‘apply the othe to the prime conductor of an 

electrical machine—and. sparks. will pass from 
the conductor to. the hand in thé form of a spi-_ 
ral, and form very beautiful and brilliant appear- 

ances; witha powerful machine ;—many fanciful
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அண்ட் may* be made* upon glass planes, chy: 
fixing small pieces of tin foil at small distances 
frou ஒன்! other, 

The  euroed Line, 

: re _ Exp. 121, 

lig 63: aide fixed upon a seats and a brass 
ball at each end+—when one is set near-the con- 
‘ductor, s6 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: adiffexent colours: when seen on ‘one side, - 

Hleminated We 07 ‘dy 

ee மதத, 0 டி 

ரழி, 64-is two ae penis 3 upor Sue of 
which i 1s pasted tin foil in parallel kines, 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 rhade and illuminated, which 

has a.very striking effect ;—the other a plane -



து only. to prevent ‘the tin foil ae being d das 

saan ns : 
ise 

ee prepare a resinous Plate for electrical 
ee | Figur es. . 

Prepare a béardy nineteen வரின் square, and 
three quarters of an inch thick, with edges thrée 
quarters of.an inch high above 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 - 

. lanip black ; tl:e 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; stirrmg 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; 

" yal 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-hottomed candlestick, of three
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anches a side, and. furnish it with a: elas hantlle ; 
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 ; 3 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 ison a level: with 
the lowest part of the circular =p as at b, in the 
section. SEIT: PAY படு 

. Exp. 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 ; set the 
“‘square-bottomed candlestick on the middle of 
the resinous plate, and connect it with the ne- 

gative conductors by means of thick wires 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 {plying acdischianging ஆ. 
from it to ‘the outside of the jars 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 1 remove 

the chain from the positive conductor ; make a 

metallic connexion betwixt the positive one 

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 

of charge: of the} jar through the’ waiter, by extend+ 
ing a. discharging tod. ‘from it to the external 

coating of the jar ; ; remoye: the wiré-and waiter , 

from the plate, | ‘by, means of glass 5° set’ ‘the resi- 
nous plate ‘uprig ight; then.blow upon it, ‘from a 

pair of bellows, at the ‘distance of ‘three or. four 

feet, a large tea spoonful: ofa powder, composed 

of equal measures’ of red lead and flour of sul- 
phar, intimately mixed ; ‘the: ‘powder’ as tobe 

poured-down the pipe of the bellows. t 

« This experiment, with the flourof sulphur 

and red lead, ig:a very striking one, and is much 
admired. * To observe two powders, ’ previously 

mixed i in the ஸ்ட் intimate manner, separated 

in the air’ by an invisiblé power, ahd’ projected 

upon a plain surface in 4 disunited state, so as to 

: produce two fonts of differ ent but most beauti-. 
\ ம
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_ move as 2 60° > that it it 
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, 

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 ~ 
ased for the excitation of galvanism, either upon 

the zine or copper, and push them under m, as 
before; press the end ef m down upon them | 
that it may be perfectly in contact. After - 
they-have remained the same time. as “before, , 
draw the métals away—separate, or turn back, 
the large ‘condensing plate; and also the small. 
one ;. after having 1 moved L it’ free from: the pin of 

‘the large one, and imriediately the gold. leaf. 
will diverge. If the zinc was uppermost, the 
gold leaf will diverge with positive electricity ; 
but, if it was undermost, negative. It makes 
no difference in the general ‘effect, upon which 
‘metal the wet cloth was aid, or whether’ two 

~ Pleces 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 

௧௬%



laid upon "he copper, the ணப eel 

will be so weak, thee the conibined instr ‘uments ப் 

, can hardly shewit. ப... pals 

4 If, the: two metals used in. thd ast experi fe 

eae not soldered together, and | provided $0 

that. they « can be separated by. insulated” han- 

8 dles,, while” lying’ under m, not touching them, 

but about two or three inches sabove, Tift the 

‘uppermost, up by the insulated’ handle 50. 

as to strike the -end. of mi, ‘electricity will: be 

excited.” Sometimes once touching it will not be 

வட்ட “owing fo the state of the ‘atmosphere, 

: andstate of the metals, - not. being being per-_ 

_ fectly clean and dry, hence the experiment must 

. be repeated ten times, or more. — If thie plate 
lifted. be zinc, (the operation above being ob- 

ன் served) the electrometer will. diverge with ae 

". sitive electricity, and if eopper tlfe- contrary. 

Th. zine. be. ‘reduced to filings, and. பர்கர் 

ட a piece of copper: with holes, into the 

brass gp: 1, electricity will-be ‘excited ; and so 

strong as to cause the gold leaf: to diverge 

oa the-use of the-condenser: 1, must, in 

this case, be. set upon the top of fig. 69, and 

the condensing plate turned back previously to 

- the-sifting;—if the sieve be zinc, and the filings 

copper, the contrary electricity wal be ( evi-° 

en -
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PART THE FOURTH. , 

Ae s 

DESCRIPTION OF AN ELECTROPHORUS. © 

This instrument is composed of -oné ‘electric - 

‘plate of the vesinous kind, and"two non-electric. 
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 ம். somewhat | larger in 
diameter. These two are commonly 3 made of © 

- wood turned: flat on one side, and on the other 

turned with roundup- standing rims: the whole 
\ being. covered with tin-foil pened smooth. 

One of these must. be provided with three silk 
strings fastened to the hollow- side; and 50 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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Jitter the under condyctor; the ன்ப plate 

being in the middle, between these two. nee : 

ட ல... 

This instrument, after being க்ளக், has the 
_ property of remaining in that state for a eonsi- 
' derable time; and also: that of increasing its 
eleetric action, and recruiting the electricity upon 
its surface by its own power, when nearly ex- 
hausted by being téo long exposed to the ac- 

tion of the atmosphere—hence the name > elec- 
.trophoris. 

‘Fo eveite an Electrophorus, negatively. 

er 
ல்க the sis .plate frost the lias: 

and lay it upon a flat table, rub it with a eat 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’ ன 
be. தியப See நகப் 35. 

1
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- To draw, and to give Sparks. . 

_ Exp. ne 

Lay the ட்ட plate upon its ணில் 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 touching7it with 

your finger, a small spark will them 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 fingersof the other, 

a spark will appear. Repeat the operation, and 
it will repeatedly take and give sparks without 
any sensible-diminution of its power. git: 

The spark that appears by touching the upper 
conductor, when laid upon the electric. plate, 
is an electric spark passing froth «the touching. 
body to the conductor; and that. which appears 

after the conductor i is: lifted up, is _an electric 

spark passing 7 from the conductor to the touch- 
ing body. 2 

The strength, or வட of ன்னை ஈக 
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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receiving —that which I have foundeto* answer 

best is composed of équal parts ‘of, schellak, rosin, 

pitch, and turpentine. 

Sich compositions do not. attract moisture or 

damp to stich 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 

ர் 

் வாய்ப. - 

800008. to answer. best is a cat’s skm. ‘Fo 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 ௦1 ‘the at- 

mosphere, it will bé- sométimés: necessary to 

hold it before a ‘fire, as Tikewise the two con- . 

dirctors and. cat's. skin—this ast attracts the 

‘damp out ஐம் ‘the atmosphere very powerfully, 

which entirely destroys its exciting” “property; - 

and is ee seldom in. a proper. state without: 
+ 

த் 

1: றலி ட் : ப 

ட to prepare | the -Electrophorus for siti 

Experiments as are necessary for the I llustra-- 

tion of ti its Pr operties, 800. 
ச 

Exe. 130, 
to 

2௫ 

Insulate Ae waded எண்ணல் and hang sie 

vit the two” pith balls electrometer, as at fig. 713 
ட்



க ” ் 

Tay 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 upon the rubbed surface as: 
before, having previously supplied it with pith 

balls, as is represented fig. 72, they will. also . 

diverge and shew signs ef being negatively elec-— 
trified’: we may conclude from this, that the 

plate has beep: -brought, into a negative state by 
the action of the rubber ; -and-that it 15 con- 

stantly endeavouring - to -precure the electricity 

it had lost by attracting it out of all bodies. 

‘placed’ within its sphere of action: ‘But it 

“mast be observed at-the time, that the upper 

conductor being laid 6h 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 thé other will . 

be positive; and. that conductor which | covers 
the strongest. excited side: will-always’ be negd- 
tive, and change the other to positive, though 

-the balls were diverging with pect ses ் 

றக. உட் ச 

Lift ஜீப் upper றல. “up: bi ‘the ilk 
strings, the balls of the under conductor. will 
change and diverge with negative; electricity, 

and the Upped one will change to Spare, By 

2
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வண்கை to lift the er 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. - +? ் 

இ எவ 89 
Me _ Exp. 131. ல் ae 

Lay the ascent: plate upope the, பகன் 

‘conductor, asin 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, antlex it to-the inside wire 
of a similar coated phial, either’ with a chain or 

"wire, allowing a free action ‘to-the rubber ; ex- 
-eite the plate with’. the insulated rubber, and 
both phials will “charge; that annexed to the 
subber ‘will’ be found, to be positive, and the 
other ‘hegative. This proves that the rubber draws 
electricity out of the plate, while rubbing, to it- 

- self, and becomes positively electrified, as also” 
the phial-which yas annexed to it; 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 électric plate is rubbed though only on
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side—bothi sides’ ‘are brought into a negative 
_ state, and the hei, ot pense ree 

~~ 

% 7 = BA 8] rie 

யு “Hise, ist ட டப அதல் 
பத 7 “a 

11666 the éléctiophortis’ as ih éiperimnede 
- 130; where the pith balls are diverging with 
négative 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 ச்ச former state. ' 

-. This shows, that by laying that conductor upon 
thé plate, after rubbing, pat of its natural 
electricity was drawn out of it by the actioti 

~. of, the plate. ராடி 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 éadh other As the’ pith balls aré 
‘not asily manageable, the following.» will vat 
ae be — Pie + pics 

ட் ் ந. 133... ர: அத்தா! 

நட்ட the சர்ச் இலக் ‘and ay it sisi: 
B; take € by the alk stings and lay it upon the 
electric plate, then touch it witt the projecting 
“Wire 6f a. — and if will be found to be 

U 
*



் ‘weakly. bias ae negatvely-dischargete ய 

and after touching C, ii up by the silk strings, : 

and touch it with the inside wire as நன it will 

16001௨ spark, and be weakly positively charged, 

contrary to the’ first and agreeable to the last 
~experiment with’ ‘the pay ball speciale 

x 
\ ் . 

கதன் 

— ட்ட eae 

ae Cc upon. abe Alectric as ட by the 
3 ‘silk strings, -and touch it by the inside wire of 

: the phial: used i in the. last experiment, and it 

will’ charge “negatively—lift C up by the. silk 
- Strings, and touch it again by the inside v wire of 

“the phial, and it will be discharged. =o 

The’ last, experiment. proves that ae electric 

plate. does, not absorb the electricity that it had 

caused" to bé drawn into its upper conductor, 

‘because the same quantity is thrown of a$ soon 
as it is out. of the sphere of attraction, neither — 

does it receive any electricity from, the con 
ductor ; because if it had, the phial - would still 

shew some remains of a negative charge. , 
“The above ‘experiments will no doubt be 

thotght quite ‘sufficient to explain the electric 
properties of the electrophoris ; 3 and:also, that 
aE can supply, the ‘want, oftan electrical machine. 
‘in many experiments! The following will shew. 

ல் 

ப்
தி
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that a ன bottle can be charged by it 5 osu : 
oe gue to fire eee ் ் 

வர்மக் 
we 

ல் 
அட்டன் ey 

To ன a anh an Electrophorus. 

"Exe. 135. ௮. ஆ 

Screw ° ‘the imate’ legs from ஞ், and. Ay | 
it! flat: upon’ the table with the ‘electric plate 

‘upon it, excited as strong as ‘possible—lay CD. 
upon a and. Place the bottle’-m,°so that when 
Cis lifted up perpenilicularly, it may touch. ௦ 

—eharge the cannon, and place it. sO, that 

when 6 6 is-elévated, /p may touch the brass: vball 

upon the top of the pin proceeding front the 

ivory touch-hole of the cannon 5, then;, after 

touching Cc? lift it up by the ‘silk strings, 50 - 

high that it gives a spark to o—tay, it on, ‘touch > 

it, and lift’ it, so as to give a spark to 0 as before ; 

“repeat this till no more sparks { appear at 0, then, 

for the last repetition, srike 0 so strong with 

C, that p ‘touches the னன வ க். brass 

_ ball, and the cannon will dischatge. 

_ The success of this experiment depends much. ° 

_ upon. ‘the manner of. charging the-ivory touch- 

hole. © See fig. 0 a, b, c, d, representing a sec- 

tion’ of the i ivory piece, ee.is a small hole about 

one- tenth an an inch er and be, one of



 



PART THE FIFTH. 

. ் me MEDICAL ELECTRICTY.. 

‘The Tobe are ‘the differche Methods an in 

applying, 0 to Phe, Cure. of Disease. 
= 

- 

: Method | I. To coméct the: patient, eli 
"standing on_the ground, with the prime con- 
ductor ஜீ: an “electrical machine, when i in action, 

by: means of a conducting sulk cord, or. wire. 

து this method, _ electricity | runs througli the 
patient to ‘the ground, beginning at the point த் 

_ of connexion, -and continues as long as the pa 

chine is’in motion. 
_ I. .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. - 

“Hf. To. insulate the patient, and. connect — 

him with the prime conductor 2. above. By



ல்ல ன ne 50... a fas é 

this sc fie patient receives, and partly 1 re- 
tains electricity received from the ‘machine. 

TVS To connect the patient Wich. insulated 

: <tith the fregative conductor. By this method, 
the electricity 3 in the patient is rarified j ma de- 

- gree depending‘on the power of the machine: 

_ _V. To pass the aura to.a patient when stand- ; 
ing on the:ground. © “By this method, the elec- 

“tricity | ts forced ° into. the patient in’ several ra- 

“tified streams, attended by a breéze’ of elec- : 
trified air; 6 do this, see -plate:1, 5 being an in- 

‘sulated director’ with ள் point,, ‘and ‘connected 

with the prime conductor ‘by mearis of.a wire, 
and the point directed ‘towards the’ ‘part where 
itis infended to enter ;° when the aura is to be 

very faint, or as" little irritating as, possible, a 

wooden point. is screwed on ‘to ‘cover the brass 

one. Sot ce ய் 

VE. To draw the க்ப் aura from a a patient. 
The diffrence from the last ‘i As, that the in- 

- sulfated director must be connected with’ the 
eative conductor ©, fig. 1. plate 11. By this 

் னின் the electrical aura is drawn ‘from ‘the 
\ patient, bat the breeze which is. felt, is electri- 
fied air passing to the ois ‘as ‘in the’-last- 

* mentioned smethod. * ; - 
OVIE ‘To pass ‘sparks toa ated ல while stand: 

ang upon the- “ground.” By this வடட the . 
5



    
     

is caused to enter in, and pass out of 

at, by intervals. to the ground. In 

insulated ‘dir ector is used ‘with the 

: screwed over’ ‘the. points -and the 

‘end of the conducting cord e, must be hooked to« - 
ர் the electrometer ந, fig. 5, plate 1, its ball being 

set at about half. an. inchrdistant from a, where 

the method of. passing Sparks: to the hand i is 

tepresented 5 when very » ‘strong sparks | are re~ 

quired, a lar ge‘conductor must be used, hanging 

in silk strings from the cieling of, the room, 
above the prime conductor, and connected with — 

it by: means ‘of a wooden, “sticks. covered with 

tin-foil. “Such. ‘conductors rare generally’. made - 
of tin; abut’ five feet 1௦32 and ively or fourteen 

inches, diameter. டி ‘ 

When sparks are ‘required i in’ 1 the ear, அவ்ன் 
tube, with a small wire passing through’ at BB 

represented 2. 8 generally used:; ; one end of the - 

conducting ‘cord: is tied to the. wire, and the 

other end to E; the ‘tube. is held’ in the hand, 

and directed within the eat, the director. 5 must 

-be taken from E. : sip! தட்: 

In some அவண்: cases for-the eye, a ace 

: instrument) is used with a metal wire passing 

ட் through as represented 3; this is connected to 

FE, in the same manner as the last mientioned. 

VIL..To draw sparks from a patient med
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standing on the ground, By this methéd, the 
electricity is drawn ‘out of the Patient, and sup- - 

plied fro the ground by: intervals. n this 

‘case, the conducting ‘cord of thé direc r must 
- be annexed to: the negative conduetor ' 6, fig. 1, 

‘plate 11. Sa ‘ A 
EM: To pass, Said க் பணம்" at ee same 

ந time, through any particular part of a patient.. 

To ‘do this, the’ cord of the’ insulated direetor 

must be annexed to E, fig. 1,. plate 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 hard, will come out at. the 

" shoulder fo the operator 5 this method of passing 
் ஸம். drawing sparks at the same time, succeeds. 

very well with plate machines, ( on account of 

_ their high acting power 5 but if this “should be 
“found difficult,’ on account of, having only a 
machine of 4-weak acting: power 5 then the pa- 

tient must be’ insulatéd, and _ proceed: as’ before 

- deseribed.. If the ‘operator should find drawing 
“of sparks with his hand to be disagreeable, he 
may take ‘asecond- insulated director, and con 

— nect its cord'to « any convenient. conduicting sub= 
stance. “A brass ball,-of two 6F three inches
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e VIII. he brags wire. of ‘abba! ‘six 
es. ‘see fig. 6, with.a ball at each ae 

= much used for drawing os 
3. T6. pass shocks, . through any ‘part ofa | 

patient. Fo make a: 1 beginning with shocks, a 

-.gmall coated glass tube is commonly used, Te- : 

presénted fig. 7. in plate viiI, connected with the 

conductor by passing ‘the énd 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 7, set so that its ball seid 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 ச 

that it ds not beyond the striking: distance) —if 

the shock be intended to pass through one ‘side” 
“ofa patienit, and to enter in at the shoulder ; that 

director which is hooked to the regulating elee- 

. trometer E, must be held against the shoulder, ; 
and the other to_ the foot; the application of | 

_ the whole is represented, fig. 76. When the’
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‘pass ee Re oo ‘thie*=patient ; byt if i 

should not have the desired effect, recour Pot 

be had to coated phials, or jars‘of larger dimen- 
sions, whiclr must be: set upon-the table, so that: . 

their knobs, or insi le wire, to touch the prime-con-* - 

ductor. ் The enthoft the  eoniductin மதனி 08006 | 

diy Beas must. be either laid round, | ‘or only to 

‘touch 1 their outsides ; the conducting cor of ‘the. 

other | director must remain A வ be tween 

  

  

       

   th. of . an. inch distant, to: na 
a ad the distance “must be - increased 

he j , patient can bear Ita cad 

tion, ‘of shocks With: jars, are re- 

      

   “presented” in. fig g. 77 3: Oa are, they! are directed 

hea patient's leg, entering in at the heel 

முக் going out behind the knee. 

மடு is necessary. to observe, that shocks always 

oaciihe part intended from aie. director, which : 
ois connected with the: electrometer E. . 7. 

* Shocks are never administered’ We our nn 

eminent, niedical electri icians, till all the before- 

mentioned - methods have’ been found ‘of no 
விகட +1 ard i. Ge b pet ன் wae Yet t 

அம்ல்மம் உ 
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See. cadonon to. commu-’ 
aoe: to pee the indications of power 4 

விகட 

ட்ப! ஷரவ்யாம் ey       
   - the anne Spark from a conductor, 0 

ba plosion from a certain | measure of ( 

face ; or else the distance to.whicky பிக்க கரக்ட் 

tive: power of the _prime conductor i is rendered 

pereéptible upon a. thread or “pendulous body. ° 
~The first of these methods i is subject to varia- 

tion from ‘the - -magnitude of the conductor. dite, 

self, the figure” of its termination, and, parti 

cularly, | that undulation, of which the ‘first ac- 

count was given in - -Nicholson’ 8 Journal, vol. i. 

page 835, and: the last’ method being subject to 

modification; not only from, the” structure of the © 
less essential 1: part of. the ‘machine, but also. from 

the dimensions and figure of the apartment in 

_ which the experiments are made, has been ac- 
> ச ட்



a the work sees referred to, . page: ஜும் ன் 

ரிஸ் method also, I have serious objections, 
   

nsequente * of, which I [ repeated! some. exper 
ments at Mr. Nicholson’ 8 ‘réquest. These ex- 

periments, together with. his. observations, and. 

‘such remarks’ as have occurred to eet is the 

2 subject of the following: , 

5 series, are experiments’ upon the « cn 

  

‘The Honourable ட. ‘Cone ஸ் ண் a 

arges of elec- ks 
trical jars, has deduced, that the quantity of 

: electricity which coated glass of different shapes *. 
and sizes will 1 receive, with the same degree of 

eléctrification, are directly as the. area of - the - 

coating, and inversely as the thickness of the 
“glass 3 > and that when the: intensities vary, ‘the’ 
quantities of electricity, in like’ ’ circumstances, 
bre nearly as the length of the spark. | My ஒட. 
perience has-led: me to modify these - ‘general 
“conclusions. of have’ found * that, in great in- 
tensities, the length of the spark i is much more 
‘than in proportion to, thie charge ;, and from. 
some facts her eafter Ao be related, there: is Tea- 

- son to think, ‘that @ real’ charge: of ‘low. ‘intensity. 

7 

~ cannot be meastired, either ‘by the length of its - 

உ 

    

  



  
நிச former‘of these two jarsmighit be timated 

at more-than one-third. part less_ than that of. 

the latter; hence the necessity of some ‘ othter 

test of electrical power different from 1 that) which % 

includes the dimension of.the j jav. As one of its 
elements. i8 evident, I offer the explosion of | 
steel wire for this. ;<purpose, the result of thé 
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 tise of be of greater or less” 
capacity within certain limits, * The principal 
object of the following expetiments were ae 

- rected to establish this. agen, ; 

is



 



exhibit any, fash 0 or -dispositidaat to டை ர் 

though it was occasionally. charged with - 
tivelve turns’ the. clear portion of: the. 

te vhich - formed part 
Ye 

ve: sinehen 4 m arial an ere : 
of the cir cuit’ was ; 

, 

 



 



   this s purpose two es 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 experiment 

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 

ஜ் the ener of the wire deflagr ated. 

Ex. 142. 

A battery of fifteen jars, confainine நட்த 
ய square feet of coated surface, was then 

u to explode five inches of wire; nineteen 

ee rendered the wire ‘faintly red hot, but 
twenty turns caused it to explode in the same 

manner as in the experiments with the j jars. 

oo ESP. 143. 

Half the length of wire, namely two inches 

and a half, was'in the next place submitted to 

Bory
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the experiments: with the jars. : 

_ At this stage of the process, as the 

had required twice the quantity of ¢ 

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 m achine continued 

to be the same as at fir ae 

Exp. 14d. 

In this new. பின்னம் of "the ட்ட five 

inches of the wire were exposed to the explo- 

sior. No effect was produced by twelve turns,
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snty-one turns, the whole of the-wire 

ss Exp. 145. 

‘Two inehes 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 ofa 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 expects employed 

upwards of three hours; during the greatest 

part of which time the machie was in action. 

At: the conclusion, the trial jar .was applied ; it 

exploded: five- times m Jittle 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” 

ee, Tk afetaa
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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 

quantities of electricity required to produce like 

effects upon wire, will be the greater the lower 

the intensity, when the quantity of surface is 

greatly increased ; in which case the velocity of 

the electrie fluid may be’ supposed insufficient 

for the whole charge, to exist in the conducting 

wire at one and thé same time, or its impetus 

may be less; or, lastly, there may be a consi- 

derable waste from the conducting particles 

- floating in the very thin stratum of air through 

which the explosion at last passes.
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PART THE SEVENTH. = 

Of Improveménis made in electrical Batteries. 

In the year 1774, Mr. E. Nairne made an. 

electrical machine far superior in acting power 
to any that had been made before; and also a 

battery more judiciously constructed, and larger 

than any former one, with which he had made 

’ a number. of interesting experiments. One in 

particular, affords an aecurate 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 each, 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 ஷா 1785, ஈர் 

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 
more than in proportion to the size of the bat- 
tery, as this was about one inch and three-tenths 

. foreach square foot. Fhis battery was afterwards 

imereased to two hundred and twenty-five square 

“feet of coating; and with this, three hundred 

inehes of the same sort of wire were ignited, 
which was,also at the rate of one inch and three- 
tenths foreach square foot. Some time after this, 

I made another battery for the same Society, 
eontaining five hundred and fifty square feet of 

eoating, composed .of one hundred jars of five 
square feet anda half each. The same sort of . 
wire was not tried with this,- but it -could be . 
calculated from other sorts of wire which it- 
ignited; that it was capable of igniting six hun- 
dred and fifty-five inches, being also at the 
rate of one inch and thr ee-tenths for each | 
square foot. This increase of ' power gained 
upon each foot, which is almost double’ that 

-of Mr. Nairnes, might be attributed to_ the 
acting power of the machme; ‘for. though 
Mr. ‘Nairne’s machine possessed the strongest’
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acting power of any machine -made at that 

time, yet it could not be supposed to possess 

that high charging propery of the Haerlem 
machine. ; 
Since my னர் 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 
Mi. Maine, should -ignite- fifteen inches and a 
half, and i inf proportiori to the Haerlem batteries 
it ought to ignite twenty-two-nches; but in-. 
stead of followirig 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 ene-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. -Thave before remarked, that 
the proportional. difference between the charge 
of the battery at Haerlem 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 tt can by no means be supposed, that 
a single two-feet plate machine, which I have 
used to charge the battery of seventeen square 
feet so. Lik: 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- 
ந் ‘structed : as to Mr. Nairne’s, it had certainly 
‘faults, both with-respect to the coating and the 
mounting of the jars; but ‘the “batteries at 
Haerlem were as judiciously: constructed.as my 
“present one, which Tam 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 ami not inclined to think that the 
cause of the difference depends on the glass, . 
because I remember to have melted the same 
வழர of wire with one jar of that kind .of 
glass, when in Amsterdam, as I do at present. 
with Ww hite flint glass; so-that it only remains 
now to be sought for im the manner of using or 
charging each battery, and here we shall pro- 
bably find means of எக்கி this. paradox. 

௩.
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Method of ச் the Sits of Batteries. 

- With regard to the ‘entaslay at. Hace! 
they were never attempted to be charged but in 
dry weather, being such as was then commonly 
called. favourable *for electrical - “experiments. 

elThere was no convenience ingthe room wiere , 
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 spofitanedus explosion, they were 
‘then looked upon to:be in their most favourable 
state. 

~ 

It was about ‘tits time that we were told by: 
Mr. "Brooke, that.a coated jar would take a 
higher charge when dirty that when clean; btt 

» 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 
‘battery, containing upwards of two hundred, 
into that state of dirtiness, was never attempted : 
neither does it appear, that Mr. Brooke ever 
thought of dirtying his ‘battery. jars, as he only 
mentions tryingtwo small bottles, whose charging © 

Z
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property was very differently increase by hi his 

_ method-of dirtying. et 2 
Some time- afterwards, in the year 1792, I 

happenéd casually to -discover, that a eoated 

Jar, when it was a little damp in_ the inside, 
(which is always the case when a jar is frgsh 

_ 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 

ing to ignite wire with the charge of one jar 
‘ima dry, state, no more than five inches could 
he ignited ; though after breathing into . it, 
உ ன டப were fused. 7 
மப method appeared, at first oun to aie 

inereased the foree more than double; but not- 

withstanding go evident* and striking an effect, 
I did not think of trying what would be the 

result of char ging a battery after the jars had , 
been breathed into, being deterred, as T sup- 

அத ‘ =



நள ee ge ones இ BS ey 

Es “pose, from: the idea oh its பண்ண 80 contradictory 

wee common : ethod of using batteries, which: 

never attempted to be: done but when the — 

mosphere” was in a tolerably dry state, and 

# the. jar previously cleared. . But, in March, 

oes engaged i ina course of experiments 

_ the atmosphere was so very dry, duds 

ntaneous discharge always took © be- ஆ 

000௨. I had a sufficient fo force to answ ‘my p 

pose ; it then occurred to'me,- to try what te 

effect of breathing into, the» jars of ‘the. bai 

would. be. In-this trial, or research, it became’ 

necessary; first, to astertain the real charge. 

that the battery was capable of receiving before ‘ 

a voluritary., explosion tgok place. This battery .- 

contained seventeen square feet of coated, glass, க். 

and was composed of fifteen jars ; it was founc 

in the then state of the atmosphere, to. be i 

_ capable of igniting, a greater length of wire than 

~ eighteen ‘inches ; but after breathing into each — 

jar through a | glass tube, it took a cha 2 which டர 

 ய்கஸ்ஷ் . inches, to my very great suxprige 3 

and satisfaction, as I'then thought, I at Leb 
tained a method of making one battery orm 

the function of three, because three times the 

, quantity of wire was ignited, as appears by com- 

pating this with what had been டச் 

ee, 

    

         



   ப்ட் This notion’seemed: i 
xy observi ng in D Dr. ae rea 

1 den larged his. batteries at three differe 
8 “times; ; “his first “contained one hundred and ன 

thirty-five square feet coating, the second two 

  

   

  

   

  

       

  

   

      

    

   
   

    

rd fv ee sundtedend e highest cha 
dred and eighty inche’ of i Sept of pee 
dred and fiftieth part of a an inch 
inches of iron wire of nae part oe 
inch diameter ; +the highest charge of the second 

ed wire,- or ten. inches of the last mentioned ; 
ghest, charge of the third ignited twenty- 
ches of the last mentioned wire. We find 

hese batteries increased in power, nearly 
roportion as the coated sur face was in- 

_ I was present when the wire was ig- 
the two first mentioned batteries, but 

th 1௦ third ; however, we have no reasén 
to a Dr.-Van Marum’s report. “These ex- 
Tier its. -supported : me in my first notion; that 

had. discovered a method of i increasing the 
force of a battery to three times its usual power; - 
om to account for it to i own 

% 

(ப்ப ed and twenty-fiv a Sr feet, and the 

of the first was just § ficient tovig: O ignite வடை ம 

ignited: three hundred inches of the first men- 
=



ரர: இட்டு 00 
ட அ 5S ex னி * 

atte: விரவி to sate: a ட்ப ex: 
ie ini onder to throw some light onthe” 
௮ ச் pits 5 

1௦. ‘chief Beeriaieass have ‘been made’ « க் 

“ee force ‘of batteries * py Mr. es at 

Norw ch; in the’ year 17 86, and by Dr, Van ~ 

Maram in in 1785 bes 5. ‘Phe results, Were 

  

        

   

ve cts ‘some ex) riments which I made 

in லன் ind after erwat ds repeated here, did 
இன் seem to confi rm either of the'two. — All that = 

had been’ done, either by Dr. Van Mariam or 

_ myself, was done® without the help” of sich an 
electrometer as could indieateMthe proportional . 

quantities of electrie-fluid, with a sufficient de- 

gree of accuracy, ஆ , 

* Mr. Brooke was possessed ன. an sactlah 
of his own invention, with which it was poss? 

to ascertain the cofiparntiver Grellths if nia 
_ naged with the same dexterity as 

himself possessed ; but this instrument | 

high in price, and was so very diffictlt in 

use, that few electricians provided தக் 
_ with it, which, perhaps, 15 one reason why this 
‘subject has so long remained in obscurity. ந. 
have lately had the good’ fortune to inven an இ 
electrometer which has all the opie’ 
such experiments require, and is very simple in 

| its use; with ரக I found met பக் “வ 
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“through: such experiments vas were siete 

with greater accuracy. than any which had neon 

“made before. 

The electrometer i is represent = 80, ah val 

AvB, is a -long” square piece of wood about 
ர் _ eighteen. inches long and six inches broad, in 

1 ஒன்றே are fixed two glass supports D E, mounted 

J ப்பட்ட balls. ‘Under the brass: ball B, is a_ 

+ long, brass hook; the ball b, is ‘made of two. 

f hemispheres, the under one being fixed to the 

brass mounting, | ‘and the upper turned with a 

_ groove to shut upon it, so that it can be taken 

_ off at pleasure # it is screwed toa brass tube - 

about four inches long, fitted on to the top of 
_ D; from its lower end proceeds an arm ‘car- 

i. piece F C, being two hollow balls and 

tube, which together makes nearly the same - 
“ JJength ¢ as. that fitted onto D. GH isa straight 

» brass: wie, with a knife-edged centre in the 

Amiddle, placed alittle ‘below the centre of gra- 

Wty, 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 towar da His 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 e about 

+e ௪ * 

=
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four i inches” ich, tiie inal in a hole at*the 

top of F'; the arm G, is divided into sixty gr ‘ains, ரு 

and furnished with,a slider, to be set at the 

number of grains the experiment ‘requires ; kk 

Is* a. commron Henley’s அத்தம் screwed 

upon the top, of b. 

It is evident from the construction, that if 

the foot stand hor izontally, and the ball G be 

made to touch FP and the sliger. set at o, it 

will remain in that position ; but ‘if it: should by 

any means receive avery low charge of electric 

fluid, J 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 GH is out of its horizontal — 

situation, the ascénding will continue with.an 

accelerated motion till H strikes upon F. If the 

balance be set again harizontal, and the stid& 

‘set at tén grains, it will cause G to rest ட்ட F 

“with a pressure equal to: that weight, so that — 

more electric fluid must be commiunicated than 

before, before the bails will separate ; and as the 

weight towards G is increased or diminished, a 

greater or less quantity | of electric flog will be 
required to effect 2 a separation. : : 
When this instrument is to be applied. toa 

Jar or த் for which purpose it was in- 

* த 
ய ச டசி 

ரு
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- vented, one end of a wire must be inserted inte © 

5 . ahole in thé ball F, and the other into a hole of 

any ball proceeding from thie inside ofta battery 

or jar fg. 81; k must,be screwed upon b, with its 

index pointing towards.H; the reason of: this 

; instrument being ad dded, 1 is to shew, while the 

index. continues, to rise, that the char ge_of the — 
battery is ‘increasing, because’ the other part of 

the: instrument does not act till the battery has 

received its reqfired charge. 

If this instrument be examined. with atten- 

tion, it will be found to consist of three elec- 

trometers, and answer's three different pur poses; 
“namely, a Henley’s electrometer, Lane’s dis-’ 

| charging electrometer, and Brooke’s steel yard 
_ electrometer ; the first i 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 chargé, it. required no 
improvement ; but Lane’ e's electrometer, in its” 
prim itive state, yoo d by no means answer the 
requi red purpose for batter ee the ball 
intended to discharge t .e _ battery, Was neces- 
sarily placed so near he ball of the battery, 
that dust, and many sting g ட்டம் ரர 

~ ட் 

<< ae &. he. இ 5 
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் floating in the’ air, _were attracted, ‘and re+_ 

pelled between the two balls so as to render 

a regular intended high charge impossible ; 

whereas, in this, they are placed at four_inches - 

distance, and when the desired height of charge 

is obtainéd, and not before, the ball of the 

electrometer moves of itself nearer to the ball, 

whichis connected with the outside of the bat- 

_ tery, and causes a discharge. _ The defect in 

Brooke’s steel-yard அக்பர் were, lst, that 

that it could not cause a discharge ; and 2dly, 

the difficulty of observing the first. ‘separation i 

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 - 

த். mit), it could not be seen without the attention © 
of: an assistant, which is sometimes unpleasant; 

and cannot always be ரிஷி. * But this 

‘instr ument, which I have described, requires no 
~ attention or assistance ; for, as soon as the sepa- 

-Yation takes place between | G and EF, the ball H 
descends, and discharges the battery of itself. 

மர. this combinatio: : improvement, we: 

- possess, in ‘the’ prese rument, ‘all ll that can 
ever be Tequired : an ele tr neter; namely, - 

by k,. we ‘see the | prog : of the charge; by — 
the separation | of G: ் have the repulsive - 

ower in weight; and, ன —. oe. ட் ச் 

| தி : 
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பப. 147. கட ் 

Pat Sekt haces Be. the same: sort of wire | 

as on in ட்ட eircuit—set the ண் at thirty, 

  

ட and the uncoated part of the te being 

"previously 0 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 GF, because the di 
charge will have passed along the uncoated me 

- ofthe jar, from the inside coating to the outside, 

ட nee it follows, that while the jar ei 
clean state, ‘it is incapable of receiving a 

் harge high enough to affect the. balls, or even , 

ner வஸ்: than it had receiv din the first 

ae let the uncoated | j 

    
      

  

       

     
   

    

    

   

  

sp: taneous € ae will hay en, ் 
15 நன as in the first experi-_ 

ment ; 4 e discharge wil happen from. H to E 
and pass : rough re ced in the circuit, 
ea it be “ht a es in length it will be | 

ee 3 a 
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ignited 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 

by “electri ric discharges, which may cause great 

mistakes if not well attended to; it is proper 

to adhere to the degree ahovementioned, and 

particnlar care ought to be taken to lay the 
wire intended for ignition straight, without any 
-bendings or angles init. The wire used in 

_ the two last experiments, was that which is — 

commonly called watch pendulum wire, which 

is flattened, and as it approaches very near to 

Ns such a sharp edge, as might be supposed - 1௦ 

affect the experiment: by permitting 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 breathing, 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- 

ட விமா happened, it might be supposed that the | 
- jar had receivod only a double charge. © 

முகில் 0 அந்த



181. 

தள் 

The following E. eperiments ன் ல the ண் 

of Wire which are just fused by ‘various 

Quantities of electric ம" luid at the same In-. 

‘tensit 3" டட ் we த் 

Exp. 148. | 

"With Fwo Jars—One removed. 

For this purpose a second jar was: placed at. 

the prime conduetor: 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, 

ஸு 149. 

With Two Jars. 

The j jar er 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 oft the j Jars either touched each other 5 

or hada 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 j 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. Le 

elie evident from the எவள் of the appa- 

ன் ratus, that? the quantity of electric fluid dis- 

; charged in the last experiment, must be double 

that of theformer, 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 ao 

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 wre, and their out- 

i &
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side coastings touched ண் other: the machine 

was turned till G began to: ascend; the discharge. 

~ was caused, arid the whole length of the wire 

was just fused into balls. on s 

2 அ, 159, 

* With Three Jars—One removed. 

Two inches of the same sort of 5. 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 into 

balls as the last. 

“ERP. 132," 

Wi ith Four Jars. 

© Wino, of gne- hundred and fiftieth part of an 
inch was taken, and fourj 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 fill G began to_ 
ascend—the discharge: was effected, and the wire 

= 
௬ ட அதத. 
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was ‘ignited and fused into ‘balls. ‘The experi- 

ment was repeated with the same sort of wire, 

eight inches and a half long ; the discharge was 

just sufficient to melt it into balls. I repeated 

the trial with nine inches of the same. sort of 

wire, and the discharge ¢aused it to be red-hot 

the whole length. 

Exp. 153. 

‘With Four Jars—T 100 nemoved. 

Hee inches of the same sort of wire were - 

placed in the cixeuit—all the jars remaining 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, two inches.and a half long, the discharge 

caused it to be red-hot the -whole length. 

© Pion. Tih ey பட்ட அதி 

With Fo ourteen Jars.” 

Wire of rae 2 டன part of an 

inch diameter was taken eight inches long, and. 

the trial was according: to experiment 152—it 

was ignited and melted into balls. 

as
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+ With fourteen Tars—Seven ‘removed. | 
: 

ட inches of thie same sort ‘of wire were taken 

au employéd’ accarding to: ‘Experiment 153— 

it was ignited and fused into, balls. 

The results of the’ “foregoing experi iments’ 

_ prove sufficiently, that double quantities, ‘of 

_ electric c fluid, in the form of a discharge; will” 

ignite four times fd 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 givé reason to apprehend 

some. error in’ Dr. Van Marum’s. experiments,” : 

because he found his ‘batteries, to: “increage.in 

power only inthe same proportion as the coated , 

surface was increased; wiz. that double surface of. 

coated glass only could ignite double oe of 

wire of the same diameter. - 

The Doctor might perhaps. eee been thinks 

a mistake, i ‘in ‘the following ‘manner : First, he 
might not have cliar ged the batteries to an equal 
height, as, he did. wt. at: that time Possess an 

electrométer of sufficient, accuracy for that pur- . 
pose’: and secondly, he nught not. have been’ 
aware of the different degrées of i ignition, “caused 

; பத: /Bb
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i 18 
ப electric discharges, bat only judged of த 
the force by: the wires being cohyerted into ° 

balls, _ by which great mistakes* ‘will Happen ; 

for ifa wire be taken* eighteen’ ‘inchies long, and 

of such a ‘diameter, that When a Jar or battery 

15 chargéd to such a height as just to cause it to 

ப்ரம் into balls, much shorter lengths of that same 

” sort of wire may: be subjected. to thé same force, 

“tana still be only converted into balls. “If only 

“seven inches ‘were taken, nothing but balls will - 

_ appear ; the” only diffetence will: be, that the... 

balls: will be smaller, and dispersed ‘to a greater ். 

_ distarice, | which might be easily overlooked. df ca 

six inches ‘of: ‘the same sort of wire be taken, -it - 

willbe converted into balls and flocculi, or brown ° 

oxide. of iron; so that to be, accurate in‘ thts 

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

which ‘is known when the: charge has passed, 

‘the wire will be ted 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, to ex- * 

plain.1 m what proportion®the charging capacity. 

-of 2 ajar or : battery” is increased by-breathing into ட் 

னத் before the charging begins, Ishall proceed in _ 

the next pee to explain this: i 
- &
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The opinion ‘that I had at first ‘entertained 
(though supported by Dr. Van Marum’s expe-. 

riments,) that | 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 tual: power of a elean and: 

* dry- battery, containing seventeen square. feet 
coated surface, namely; that’ of igniting f 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. If : 

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, * that i in order to pro- 

4 
x 

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-edch jar, or in’ other words, if that: quantity 

of coating could. be added to each jar, the same - 

effect.would be produced as wheit breathed into; 
.but this would require the ‘coating to be within 
an inch of the top, awhich would render the-bat- 
tery unchargeable,-at least'to that degree. A bat-- 
-tery of fifteen j Jars constructed-in the usual man- 

. = ௬ சி 
. fy a @ : : er 
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ge நட் அ ன ட “ner, will ther _ this treatment, ‘become . 
_ equivalent in ver to. twenty-one Jars of the 
same kin when cleanand anys. gt: + 

Bo explain the effect of breathing into the jars 
* appears to he a matter of some difficulty. - This : 
ப experiment has been shewn to several electri- 
_-cians,, and different opiriions have been advanced, 
~ thost of which seem to imply ‘that breathing ‘acts 
asa-coating to the uncoated part, which will 

. appear in. the sequel to beabsurd. . Mr. Nichol- 
~ sgu’s opinion. (see Philos: Journal 11, -219.) ° 
comes much nearer to the truth, though-it, does 
not appear to me to-be-sufficient. to account for 
the ee protluced: { admit with him that a 

"spon ௨16005 explosion over the uncoated part is 
_most~ commonly caused by undulation; but 

that this-undulation is caused by-the discharging 
லீ different- charged ‘zones will be difficult ‘to 

"prove, “because such zones cannot exist 10௩ - 
“clean and dry. glass... ai பல: ம 

‘When the uncoated. part. of a Leyden jar is 
made perfectly clean ahd dry, ‘andthe jar set to 
the conductor sof 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- » 
deayours to throw off that, surplus of’ electric 
fluid which is forcing into ‘them 5 the: ‘coating - 

ws 
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jary will endeavour to throw iti im “all directians, 

which will cause it-to be suirrounded by an-ekéc- 

. ‘tric atmosphere, increasing an: density. as the ; 

் charge i increases. "This atmosphere, together. | 

- with that. given out by the:coating, fills thé whole” 

jar. Part of the electric fluid forced into’ the — 
coating, enters the surface of the glass,’ but the’. 

uncoated part: being clean and dr 9 ‘both within- - 

side and without, ‘the inside resists the fluids ‘en- 

_ tering its surface, ‘which is kept suspended : ata 
distance, because the natural electric fluid con-, 

ie tained on the outside finds nosmeans - of escape. 

But the. action of the. machine: still continuing,. 

" presses it still closer to the surface, ,and-at Jast 

overcomes that resisting force, and some-6f the 

particles on the outside give: way; awhich causes 

an: undulation in the ‘inside, and the electric . 

fluid, ial, instantly i in, upon. its inside;surface, 

‘and forces. a greater quantity from, the outside. 
; Flashes or toruscations are. ப்பட caused 5 Ww hicli 

are always seen whensa ‘jar is charging i in the 
abevementioned ciretunstanges ;, the char. gé. still 

த continuing to be madé} forces’ another quantity: 
_ from. another part, of the,outside: of the j jar, “and 
ச » causes a. second. -coruscation - and undulation, 

~ which may be *so strong as to* cause a- sponta-_ 

vom.
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ம discharge; or. பக or thr ee more corusca- 

‘ons and undulations may happen, before the 
~ ~ discharge, accor ding to the steadiness or‘unstea- 

- dihess of the action of the machine, the quan- 
: tity. of electric fluid thrown off ftom the outside — 
-ateach’ undulation, ~and also the degree , of dry- 

_ ness and cleanness of thé uncoated part of the j Jar, 
a discharge’ sometimes happens, ‘without having * 
Feabsvhenisliy occasioned any perceptible. corusca- 
tions. * » This isthe « case when the first undulation 

“hasbien sostrong as tocatise the whole discharge 
Ww ith the first coruscation, the one being 50 
ட் followed _by-the ‘other: that it is டுய் ப்ப 
இழு Res ‘ ௮ 

உ. இரவா ரா! sometimes, while ane give a 
| great many.small céruscations, quickly succeed- 

| ing ‘each other, which after wards. cease, without 
having caused-a spontaneous explosion, though 

| *the action of the machine be continued; - this 
happens when the uncoated: part i is nearly clean, - 
and dry, -but_not perfectly ‘So, ts 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 corusea- 

_ tions ou-the outside, ‘which permit the electric « 
"fluid to spread gradually: oyer its. inside'surface, 
and prevent the undulation: from being so > strong ச 
as to cause a discharge. 3 ட் ப்ட் 
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After this explanation. of the | ‘cause of P the 

flashes or coruscations, which ; are seen upon the 

-untoatéd part of a jar 1 whrile. charging ; Sf and also 

that. such coruscations produce undulations, * a 
    

    

which términate-in a+spontaneous explosion s சத் 

இட்டப் now to: explain how a jar is chatged’ 

when the-cor uscations are prevented ட ட அத 
ing upon the uncoated part.* a 

* When a coated jar is breathed into, ii bier ப 

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 

cover the whole coated: part, and’at the same 

time, though with difficulty, and cohséquent] y 

gradually, it _spteads itself over. the-uncoated ° 

part, taking the condenséd film of humidity for 

its conductor, as it. ‘proceeds from the edges of 
_the coating upwards towards the mouth of the . 

் ‘3h, according” to the atrangement of the particles - 
of moisture, and rises higher or lower, depend- 
ing entirely on their arr angement, andthe’ force | 

-with which it’is repélled from the machine, If 
* the conducting: particles be almost’ ம்பிப் 

diffused over the uncoated part, “the whole jaran 
the inside’ will become “charged , though’ In a 
tmauch legs degree than. the cael ‘on account of 
the imperfection. of the conducting par ticles, 
which has adhered toits § Surface ; 5 no coruscations



து Soma eS a 

    

will b be parades: onaccount of! the gradial vied 

equal diffusion of the! electric fluid; over its in- 

side surface, and’ thouglr the charging, -be conti- 

nued, yet if the exhaled conducting particles:b 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 jt be of sufficient strength | to. 

் “resist ‘that. effect, the electric uid will be’seen | 

torun in a stream. over the mouth of the j jar, a 
- quickly-as the niachine supplies i it Whenever 

a spontaiteous electric explosion happens, it must: 

befrom a birdy et sufficient*bulk, and ‘condact- 
_ ing propefty to contain that quantity of electric 

் fluid, at ‘the point from which it explodes; -other- 

wise no explosion can “happen. ” ' But the humid 

conducting particles are just sufficient merely to ~ 
adinit the electric fluid by. the action® of the ma-_ 

. chine, to be spread over the surface of the glass, 

_ but in-no- part of sufficient density either to re- 

ceive; or ல்க an explosion. If therefore, 

a ‘spontaneous explosion do happen அ must 
éithers proceed: from. the’ coating; or the wire 

which Is connected witli it to the, outside ; and 

af 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 also above it to a short distance epwards is 

கு - 3



் பரத் த் ் டை... 

" asstrongly charged as (19௪ 0௦2௦௦ நக்ஸ், ஊம் றர. 
the action of the machine it is so strongly, loaded 

with electric fluid that, it i is repulsive i in all di- 

rections, whol keeps back or entirely stops a 

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 ப் 15 

full: ச 

Thave stated i in ரம் 147, that ajar 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 bé 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 last 
mentionéd sixty. , ‘This increased charging ca- 

pacity. proceeds, 1௦ doubt, from 1 the particles of 
ks Ec
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moisture, ஸ் not from their acting asa 

‘coating, as has been supposed, but by their 

being brought into'a ‘state or capacity of resisting 

4 spontaneous explosion, 50: that a -stronger 

‘charge ‘can be forced in upon the coated part. 

‘Some of the electric fluid which was forced upon - 

the uncoated 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 front the*coated part, but this is of httle 

importance, and ‘by: no means capable of : pro- 

ducing that increased’ effect, which, ஷ } have 
shewn"by experiment, would require an addition 

of seven jars to a battery of fifteen. 2 
. 

. » 
வ 

To prove that the abovementioned battery is ca- 

pable. af igniting si me inches CE wire. 

nee 186. - 

‘Tike sixty sete of iron wire sie one hundred 

and fifticth-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 
_vit, and the other end to'the outside annexion 

of the battery, the middle‘being kept extended, 
‘in the form of the dotted line, and. id: hago mithe
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ground, without any-sharp corners or bendings, © 
(glass bottles will’ answer very well for that pur- 4 

pose) to prevent a dissipation’ of the charge. i 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 adyan- 

tageous form in which a wire for ighition ‘can 1 be 

placed i is, ma direct line. from the hook of the 

discharging electrometer, to the outside con- 

nexion of the battery, but this cannot be déne 

with so great a-length of wire. The slider of 

the electrometer must be sét 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. Ifa glass tube 
_ Should not beat hand a roll of paper will answer 

- “the சமக. -
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"PART THE EIGHTH... 

Metalic Ovides produced by ae nee 

The கல்கண்டு ‘that metals could bei ighited “ 

electric’ 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 

Maram and myself, produced floceuli from -dif-. 

ferent metals, by subjecting them to strong elec: 

“He dischars rges ; and also formed beautiful figures 

upon paper, by exploding metallic wires, ex- 

- tended ata small distance ‘from its surface. We 

ஆ imagined that the flacculi, ஸ் well as the colour- 

ed figures upon the paper, were oxides of the 
metals:we used, aad. in. order to: proye 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. ‘Vaut Mafuri declared himself so mitch dis-:
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‘couraged 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 | ah 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. 

mist proper for that purpose, but unequalled in 

the whole world, and from which, I now fear we 

have little to னை அடி 

“1702,--1793, I undertook two + dierent 

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 éxperiments had: taught me that: it-was 

necessary to have -an: apparatus, into which at- . 

mospherical air, or'gas could be introduced, and 

ahy désirable quantity of. metallic wire,- 50. that 

it could be exploded at pleasure, and tlie dimi- 

- nution or the air accurately measured:; I invent- 

ed the following apparatus, which possessed all 
the Pree
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Description of an appar atus, in which ‘metallic 

wires are-converted into ovides, by electric dts 

charges. 

Fig. 82, AB is a ‘glass receiver about teri 

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 

க. 

is screwed, also: perfectly air tight; Fis an‘air ; 

-eock,. one’ end of which is screwed into the — 

brass cap at B, and the other into a foot, on . 

which the instrument stahds; no 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 a 

opened or shut by means of n and ௦. - In'the 

inside at B is.a wheel and axis ‘moving upon 

‘two* pivots; serving to wind ‘up a 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 wiré through — for. 
: exploding. 

The wire which is பட்கர் for use-must be 

: bound toa packthread of the same length, at 

௪ 
P
a
d
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different places, and ‘at’ about four inches asun- 

der 5 : “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 niust be 

pushed: through. the cork and hog’s lard in m, 

with the packthread and wire in the eye of the 

needle $ when it is drawn through, the pack- 

| thread and wire will வன் 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 

es through m till it is Seen nearly straight in the 

‘receiver, asath. In this state, pour into the 

lower bend of k, about half of an incli of mer- 
eury; and the lower bend ofi,.a little water, re-"_ 

presented by the dots in each. It is evident: 

0 n the construction of the” instrument, that if 

all the screws. be: perfectly air-tight, the cock F 
shut, and the eocks no open ;* the. least altera- 

tion that happens to the air in ‘the inside of the 

recéiyer, with: respect either‘to increase, decrease, 

density or rarefaction, will be shewn’ either by 

the mercury or water, in either one or both 

«_ gage es; if considerable, the mercury will shew it; 

ae 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 receiver-should be 

  

ர



ன்... 
- ised, it will cause the air to. expand and the 
“mercury and water‘in the gages to move towards — 
uw: but if it should be lowered, the mercury 

_ and water will move in the பர் direction, so 
likewise, . af 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 exploding the _ wire; 

- should be. set in. some.medium which is not so” 
changeable, for this purpose water séems to be 
‘Most converiient: but as it is 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 1 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 ப் ட் 5 ve ee 

‘Exp. 2. ் 

௯ னம் quant ‘of leaden wire, of one 
ninetieth. part of an inch diameter, was bound 
ன a cord at * different places, about cnr 

vo Dea
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inches. foes ‘as. nak been ச்ஸ்: ‘men-_ 

tioned, and wound upon the axis of the wheel . 

c.d; the end of it by” means of the long biass 

; ‘needle was “drawn « out of it at the top of the re-, 

ஜி ceiver, through the tube m, which was after- 

wards screwed in its. ‘place, and the cord drawn 

tight as represented at h. The eock 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 no were opened to admit the external air - 

ito the receiver, as the air within became_ 

condensed by the coldness of the water. When 

av it had remained nine minutes under water the 

ere screwed on to the cocks, per- 

  

தர டப air-tight ; and both appearing - -stationary, 

- the cocks were shut, the instrument was then 

தன out of the water, wiped dry, and set near 

to the discharging electrométer; in the room of © 

‘als M, which must be removed.. ‘T’ he cock F, oe 

means of a metal: wire was connected to the 

hook proceeding f from Eofthe electrometer, and 
another wire proceeding from the brass plate 

“was connected to” the outside connexion ட 

= the battery, which was then charged till the ball 

TI of the electrometer, | loaded with twenty-six 

- grains descended; and directed the discharge 

eo the wire h: whick was converted into a 
ஈர



  

blueish bine lat site 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 aay 

five minutes, the cocks under the gages were 

opened ; no change could be “perceived i in’ the 

mercury gage, but a motion. in the water gage 

was just perceptible. Hence I concluded that 

the powder ! இய 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 5. the 

battery was charged till the electrometer caused 
the discharge, which again produced the pow- _ 

‘der. The apparatus was not put inte the water 

_as before, but was left. to. remain till another . 

length ( of wire was drawn Sere and the dis- 
charge directed - through - i . This. process 

was repeated ~with five gee through 

“five - lengths of wire; each length was seven 

: inches. ‘In this manner, 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



    

    

remained” the same 2 ledge ‘of t me, the mercury 
gage was: opened ; no motion. in the-mercury 

was perceived, _ and vhen 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 eel 

ம் the surrounding atmosphere, 

    

   

  

Exp. 159. 

‘The: ip patabis was taken out of the water, and 

ட் the powder which was produced in the receiver 

beingcarefully 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 mer eury. 

wage was opened,:and indicated that an ab~_ 

sorption of about one cubic inch had taken place,



     

  

; “The watt sal e t evita as at 
_ first. it seen dicate that 

The last Ss sinndee: was ள்ல iit double 
length of wire, and the result was the same. 

sity Agee _ Exp. pT 

A smaller receiver was now ae ; 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 airthappened, 
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. : 
ரத 

ஸஅது 
ஸர்வம். ௩ 
ந, 102. 

Wires: of different diameters were now pre- 

pared (in the last re ore one hundredth, and 

one hundred and fortieth — part of an inch dia- 
_Ineter, and of each in length thirty-five.inches. | 

The result was the same with respect to air, but 

the powder was whiter. es Be fs 

ஸி



  

நள, 10 

இட்டப் of the last mentioned receiver, fig. 83, 

was taken 5 vane a glass tube of about one inch® 

   
   
    
   

    
   

   

  

ட்ப ew of chin தண்ண Bs: 
nete meter, being the same’ as that | 

  

ப் ட. ‘experiments. ° \ After it 
aced 1 in ‘water with the odie only 

பல ae     ட ் surface, open, ‘and after it had» 

hree ‘minutes the cock. ‘was shut; ‘the. 

instru nent taken out and wiped dry; one end 

of was | nnexed to the electrometer, and t the 
Bore . 

) fhe ba in communication 

    



   | tin of air hat he : 

_ the upper bend into the 

~ nution was sufficient to make 

| sensible. த் hE OR அட ம தலம் 

   

  

   
் ரி 4 Ese. 164. r 

The டப் being leaned ae provided 

with thirty-five inches of wire of the same ம் 
meter as above, five separate deta vee 

 



 



  

்வவுள் one. ப்பி of t a ் 

of force was directed by the électrometer ஞ். : 

one length of wire of one ee foe of 

an see னன் ் : 
் பண்ட த 

a The வனச் ர் TOBE, எலல Fes arene Res 
-. Second sealer shri wiré of. . 3. . 3,3: - 

7 Third 22% eee re 3,3 | 

Fourth . santiggeacts wide தவாங் அடல் மல்கம் - 

_ The- wire through, ரம்ஸ் ள் first: discharge 
7s was directed. was only converted into numberless 

  

    
   

  

- small partic es, retaining their metallic lustre. © 

” Phe secon |, 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- 

ப் meter, but at the: mouth only three-quarters 5. i 
: the candle ote mel in 115 nine times. % 

    

es: a 
ne mig



    
   

      

    

    

(621 requ re certain 
‘to give them the pro- 

: uantity. of oxy- 
ப் nich I had in view . 

hen T used wires ‘of different diameters, be- 

ause I know no way how to increasé the tem- 

; petature communicated by an electric dischar ge 

at = ‘bat a ars the dia- 
, இலி 

     
a ris 6 வர்ம தத : 
ரட் part of an inch, ore of 5 
é கவர் be. used, ‘so that 

1 here’ ‘to fllow-the. saine ர் as 
 



  

இட் 

~The powder or or a was eer olin a 
“intoa very 5 small retort, with an intent to try what 
would take, place on the application of ‘heat. Np | 

‘airy was given out by such treatment, ene | a 

little” common air, ‘which I suppose ' was con-" 

_ tained j in the retort. ‘The powder, which was 

- first of a blueish | white, changed into a dark ] poe 

(9 

" 

Be 

  

een, and when the glass was red hot, to, ‘be 

nea nelting, the penser. was ய லிம். 

“melted into lead. : 

aii Lastly, rent fear grains sof this powder, 

ms “de len colour, and, afierwards into a yellowish 

     

   

  

் தடி ee an ee Shen taken, out 

magia: in the bottom of the crucible: 
உ 

     



 



 



    8 ut, sage on “the epee er ben mn the 
_ teres Be jute was low, 1 fous : 

- tion of air in. the small receiver, “anne in Tee 

* ee one. It then occur red to me that the tem 
perature: must have occasioned. this variation, 
and that’ putting the receiver: in water , for five 
ஆம் nutes, was per haps. not sufficient to bring the 
: air in the inside of the receiver to its former, tem- 
"perature. I therefore placed a thermometer i in. 
_ the inside of the larg receiver, and by exploding . 
one length of wire ithe ‘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-_ 
 queiitly this pointed, out to me one error, which . 
I was not aware of, but it was not sufficient to 

explain the w hole becausé this only would indi- : 
cate ¢ diminution, but less than the truth. . By 

டாவு ting the experiment at different times, I 
-pereeived that: the’ first. explosion i ina low tem- . 
perature, caused the mercury to rise near two 
degrées, and that every subsequent explosion 

affected it less. ‘After. seven or eight « கிலா 
. 

+ ன 

  



நட்ட 

= ல்: 
a 

லா ௮ 2 

as த 

had been ee hardly ¢ any rise in the பர்க் 

could: be perceived, ‘and also when the tempe- 
rature was about 60° the firstexplosion did not 
then’e: wise the mercury. to rise to dbove 1°, and 

it would cease to rise after the third or fourth ex- - 

plosion. ‘When the temperature was at about 

O°; hardly any 1 rise in the mercury could be 

ioe 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, ptevented 

them from indigating any loss; and when the 

temperature was high, the explosions did not 

catise sch expansion, consequently permitted 

the gages to ‘indicate the true loss, or quantity 

- of ait which had been absorbed by the divided 

metal. : ள் 

எர thought it’ proper to mention the ர்க் in 
fall, not only for the advantage of those who may 

undertake such experiments, but Tikewise 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. 10. 

support. their own erroneous | notions. 

We may\ conclude from ‘these facts that the 
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ae. * 
ர வு 

ட difference of diameter of the receivers, wherein     

    

len wire is exploded, ‘neither favours 1 nor pres, 

Vents the diminution, of. the atmospherical air 

the rein contained. Af two leaden wires. of equal 

et 1s and diameters, be- explodec by equal 

  

"de ‘ie discharges in unequal receivers, | ‘the di- 

mainution of the aur which they contain willbe in | 

proportion to: their contents ; ன் 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 converte Ms 
- intoa true metallic oxide. yok பர்ரி sic har 

க்கப்பட்ட ப அலல் அர்க் Se Py அசர் 

  

   எக்கர் ஆடல் ட 

ட பல்கன of tin wire tin one hundred and 

கட்டக் மலம் ௦8௨௩ inch in diameter, was put 

into fig. 82,.and after it had. been: laid i in water © 

so long that the air in*theinside was Become of 

the sane temperaturé as the water, the wire was ~ 

ன் exploded by two discharges, sand. I-by that nrearis 

converted ‘nto an impalpable, powder, nearly : 

  

the same as the wire, but.of a purer w white; ் 

the-apparatus: was fen again laid in water. ill the 

alr had gained its former temperature ; when the 

cock was opened. the: mereury: rose, three inches 
.
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and the air by: thé test of hie seeined to ve 28. 
highly azotic as that in which. lead had been ex- 

‘ploded | in, the hundred es sixty-fifth 

ment. 

‘Thelast experiment repeated with wire of Sone 

hundredth part of an inéh: in diameter, and the 

result was the same. 

“Tin burns witha vivid yellow flame when ex- 
ploded. = 

r ட்ட வராத. 

ல _Lron. 

Thirty-two inches of iron wire, of the’ twe 
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 airseemedto be the same as that left in the 

hundred and | sixty-fifth experiment, wherein lead 

_and tin had been ‘exploded. it extinguished - a 

_eandle nine times: " 

Wires of different diameters were. ‘taleen,; with 
a view to try what degree த ignition was. re 

quired to cause the greatest absorption of air, 

or in other words to make the most oe 
oxide. Ps Sire 

Ff
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_ The same e degree of strength of charge was : 

directed through, a-wire of one hundredth part of 

an inch dianieter—no air was ‘absorbed; the wire 

Was ட்ப red hot. 
_ Wire of x was exploded and con- | 

"verted into balls, the meray inches. 
POSE a ப எலந்த அக் ட் ae 

Wire Of iis converted into Very, 

. small powdered வரத ட ௨ 

‘Wire of «into flocculi and balls . 
Iso 

of 2io into: an- டத ot 
powder of reddish brown colour 1,1, - 
  

Exp. 174.° 

Copper. 

Thirty-two -inches ‘of copper wire of the two 
hundred and sixtieth part of ai inch diameter 

was prepared in fig. 82, and exploded by five 
dis scharges the mercury inthe gage rose one: inch 

- and one-tenth.’ It was converted into an impal-_ 

pable powder of a purple brown colour; the 
residue of air ப ரகவ the’flame of a-small 

_ Wax taper twice.. ரு 

_ This metal burns with a green, flame wher 

exploded. :
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All the: foregoing experiments were made iy 

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 IT, 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. 

oR ததத மாது, 

ட : Pure Silver. ௩ 

* Forty-five inches of silver wire of the one hun- 

dred and thirtieth part of an inch diameter was 

exploded by. five discharges ; the slider upon'the 

electrometer was set at forty grains ; it was con- * 

verted into an impalpable black powder; the 

°
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mercury yose-in the gage about half an ‘inch, 

and. the fame of the taper was டை nine 

times. 

filter burns ட்ட a grenish flame, nearly, 

resembling: copper. - 

a Exp. 176, 

| Grain Gold, 

Fifty-four ingties of wire Awaits fiom grain 

gold, of one hundred and twenty-fifth part of 

‘an inch diameter, was exploded by , six dis- 

charges ; the Sides upon the electrometer was 

set at forty-two grains ; 3 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, 

Ee. 177. 

Nine inches of the same sort of wire, bit of a 

less: -diamiefer, being one fundred 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, 

x
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Exp. 178. 

gies _ Platina. ‘ Poe oe 

_ 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 ofan inch; but on applying the flame to the - 

residue, it'was not~ extinguished. த் தா 

__ As platina is easily ignited by electricity, the 
slider upon the electromeler was, only sét 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 sét at thirty-two grains, and the 

experiment was ‘repéated with the same length 

and diameter of-wire, and exploded by the same 
number of, discharges. “When the cock wa’ 

opened, the rnercury 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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Esp. 179. 

Zinc. 

Nine inches. of, zinc wiré of one hundredth . 
part of an inch in diameter was exploded by one 

‘discharge. When ‘thesgage cock was “opened 
the mer cury rose half an inch, and the residue 
‘of air extinguished the, fame of a taper twice. 
The metal was converted into an impalpable 
powder of a.whité 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 ge to the 
action of the electric fluid. 

It is remarkable that platina; though it resists : 
the action of” commen fire, is more easily ex- 

ploded by electric discharges than copper, silver,



oh
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or gold, “and seems to be as greedy of ரண் as 
any of the other metals ; but. these experiments™ 

have not been sufficiently extended to » settle the 

last mentioned property. .- | Bice, 

' It is well known that all metals which are sub- 

ட்ப 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. ச 

The latest experiments upon the conducting 

power of metals; were made by Dr. Van Marum 
and myself, at Haerlem, but as I had not at that» 

time invented the ‘electrometer which-I haye 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. - ன் 

The experiments which have been made upon
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PART THE NINTH. 

Oxides of Metals for “med bi by exploding Wires 
stretched parallel tothe surface of ae or 

௮ Planes. ் 

These experiments were first done at Haer- 
‘lem by: Dr. Van Marum and ‘myself, in the - 

year 1787, witha battery containing 135 square 
feet coated glass, but I have since found that'one 

- of my-common sized batteries of only 17 syne 
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 beautiful ; the metals for this purpose must * 

be drawn into wire of certain aes regulated 

according to their conducting “property; the ap- 

paratus is represented fig. 81. M:L is a maho- 

gany bodrd about fourteen inches long and five 
broad; at about an inch from each end are two 

ewig pisces 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, 

go 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 

“piecé 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 OQ. 

ர 0. ere ம 29% 

Tike 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 207 er. ; connect the electrometer, and 

the conductor of the machine with the-battery, 

as is represented 81—then turn the machine—



்் ச பர. . 

_ when itis னிவன் high enough, the த்க் 
will djrect the discharge through the wire, which | 

_-will explode; apd 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. டப்ப னு 

with blue. 

-Exp..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 accqunt 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 different colour, 

- being chiefly yellow intermixed with grey. | 

Bee - நரக, - 

-. Zine 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 farty-five 

grains. _ At the’ explosion a: qoud will arise of a -
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blueish white colour, and she. லஸ் left upon 
the paper will be of a dade brown colour, with 

-atinge 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 malcability. 

Exp. 183. 

‘ [ron 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 ofan inch, and. 

the slider ‘of the electrometer set at thirty-five 

grains. . At the discharge, a cloud like oxid will 

rise up in theair of a dark grey colour, and the 

figure left upon the paper is nearly the:same co- 
lour as that which rises up. . 

+ Bixp. 184, 

Copper wire being the next fusible by’ ace 
tricity, and is. so nearly. the same’ as iron that 

there needs no alteration in ‘any part of the ap- 
paratus 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, being mixed 
_ with various colours, remarkably bright. 

* 

Exp. 185. 

Platina wire, though 50 refractory to common 

fire, yields to electricity nearly the same as the 
‘last mentioned, so that the same length and 

diameter must. be. taken, ead: the slider-to the 

same:number of grains ; 3 at the explosion, a dark 

colowred oxide will arise, and the figures left on 

the paper will be of a dark-grey colour with 

little variation. ண்ட த 

_ Exp. 186., 

Silver wire of the same length and diameter as 

the last, but on 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 ofa dark grey colour: oe 

that of platina, 

Exp. 187. 
ஆ 

டக் 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 ie ‘struck upon bee 

in the same manner, and by the same apparatus; 

the only. difference 1 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 learnéd 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 i 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 bea brownish black, intermixed with



231 : 

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 eacli other, in some 

particulars, yet they are all easily distinguish- 

able. 

All metallic wires salle several தட by 

being subjected to electrical dischar ges 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, them 

redhot, thenappears a string of balls, then drops 
4 in balls; then disperse: in balls; then in balls: 

_ and flocculi; then into an _ mpalpable nee der 

lighter than air. ee 

+ When metallic wires are reduced to powder 

by electricity, it is never ofan equal fineness, 

however violent the discharge may be in propor- 

: tien tothe 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 ofthe wire which if 

forms the figures upon paper, and glass, or any 

_ thing else laid under to reeeive it; if they are Zi 

exploded in close receivers, some of the powder 

falls immediately to the bottom, some falls gra- ட் 
dually and some remains suspended in the air 

for a considerable time.
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PART THE TENTH. 

MAGNETISM BY ELECTRICITY. 

It has been. observed that ‘compass needles 

after a thunder storm at sea havé 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. 

Ifan 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 wil become 

ah
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and at other times not, an whatever தது 

the discharge is passed. a ni at 

It has been universally supposed that t was 

the direction ef the electric fluid passing through 

_aneedle 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 4 

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 

- aloadstone 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 proyed unsuccessful. ் 

__ -Eléctricity, 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 éxperiment, 
that when properly directed it is favourable to 

Vegetation, and propagation of animal life; but 

these are questions of much controversy and 

: generally disbelieved.. |
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