A View in Fleet-street, Nov. 9, s
| When Her Most ‘Gracious Majesty QUEEN VICTORIA visited
= S 0T S 2T T e Clty “of . Tondon,Ti s i i
‘he Right Honourable JOHN COWAN, Lord Mayar,
WEST, OPTICIAN.—A curions but superbilluminiation. In double
-Tows appeared, in amber lamps, ‘* A GRAND,” and below,
in blue lamps, a representation of & Pair of Spectacles—the 3
‘of this worthy citizen being, ¢ A Grand Spectacle,”- In ldﬂhioq 1o
these were numerous banners, inseribed with the Queen’snames and'
the roof, mast high, the Royal Standard. Festoons of lamps
along the parapet, railing, &c., &c.—Vide Morning Hern d, N lp

'Ejghth Edition, nowready, "' 1 i
| VEST'S TREATISE ON THE EYB-{Price Sixpence).
f#4® Containing Practical Rules, that wili enable all to judge what Spe;
[y tacles are best calculated to preserve their Eyes to extreme old

age. Illustrated by Three correct Diugrams of the Humen Eye
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PREFACE.

AN AN AR

A« the present little work is designed to assist
the young practitioner in performing the most
instructive and amusing experiments, elaborate
dissertations on the subject are mnot required.
Simplicity and perspicuity are its distinguishing
Laracteristics, as these are essential to the com-
proliension of all subjects, but more particularly
thise of a scientific nature.

As a theoretical science, Electricity opens a
wile field of inquiry into the vast machinery of
rature, far too extended for our confined limits,
sl we have, therefore, declined to enter on its
taestigation, and simply stated the general prin-
¢/ples on which some of its most important phe-
vomena depend, illustrating those principles by
“ prriments selected from the works of the most
*pproved authors on the subject, and such as,
carcfully performed, will afford rational amuse-
#entand valuable information.

We have touched but slightly on Positive and
vzative Electricity, as, though this branch of
“ subject has been much dilated upon by Sin-
“- and other authors of acknowledged cclebrity,
', as the present is but an elementary work,
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and its connexion with a

general course of expe-
riments is not essential,

it has been simply and
clearly explained, and illustrated by a few easy
and convincing experiments.

By the division into sections, the student will
be enabled to investigate any particular branch
of the science that may solicit his attention, and
which may be important in explaining some" gtrik-
ing phenomenon of nature.

The short notice of Medjcal Electricity is in-
tended merely to exhibit jts effects on the animal
frame, but not to lead to the trial of such experi-
Inents as may produce dangerous consequences.

Should the student be disposed to extend his

inquiries, we would refer him to the works of
Cavallo, Singer, Adams, &c. &e.

The author has lately constructed, at a mode-
rate expense, an Electrical Apparatus, capable
of illustrating all the following experiments.

THE .
ELECTRICIAN’S GUIDE.

SECTION I.
Form of the Electrical Machine—Its Prepa-
- ration, §c.

¢ cita-
s g LA o e e e
ion of electricity 1s ¢ L) :
tll7suallv, for the simp]_e purposes of fxflltl:fdel(f:y
tricity and showing its effect, a c?a, through
glﬂ?sytube A 1(;.1 ﬂllli har\"(\l’,i?}rl]?hilii‘x;le appa-
a piece of dry oiled silk. B )
:nltues a smal)1 downy feather, let go f} glr.nsotxhg
fingers, may be driven about in the air
S' - [ .
ml'li'li)tfre are two forms of the Electncle}l M:g?:llﬁ
in general use, which have each pecu x]zsr .
tages. The one was first proposed by lrl; rtgon'
howz, and has been perfected by Mr. Cx{t 1t eidmls
The other originated with the GermaP .e. eg T >
and was greatly improved by Mr. l\anrll . Fig.
Mr. Cuthbertson’s, or the Plate Mac hine ogn
1), consists of a circular plate of glass, tl.lmml% .
an axis that passes through its centlte. o
rubbed by two pairs of cushions, ﬁxefl af.oplpe e
points of its circumference by e]ast}c 1:}1111 &]ass
thin mahogany, which are made to Ple;_sd erge !
plate between them with any require ig v
force by means of regulating Screws. i5 e
mnducfor, supported by glags, is fixe Ko Gy
tame of the machine, with its Ilg)r;nche extre-
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niities opposite each other, and neqy
diameter “of the plate, iy a dire
angles to the vertical line of the opy

" are fu
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ness, which }enders
Wwhich, should the plate by any acciden
or broken, it may be replaced by a
the diameter be given, by an
machine be quickly Tepaired; y
is difficult to be obtained trye
of equal thickness throughoy
Wwhich the time and trouble required jj
it on jts frame, coating the axis, &e.
The Cylinder Machine
cylinder of glass, from four to sixteen
meter, and from
ONg, turning between ty
xed to o strong mahogany base, T
meta] conductors, equal to the length
der, ang one-third of jtg diameter,
baralle] to it upon two simjlar glass pill
are cemented into tyye Separate pieces
gany, that slide across the diameter of

parallel to
hearer to
ace at pleasure,
! § @ cushion fastened to it
i metallic Spring ; the Surface of this ¢
accurately fitteq to the radius of
;' may be from eight to ten inches
one inch and , quarter
x Quarters wide,
aflap of ofleq silk should

i S O

vhereas
in point

T gy o

ction at Tight
Dosite cushions,

m its compact.
it more portable ; begides

Y optician, and the
tits surface, add to

(Fig. 2) consists of a

eighteen to twenty_four inches
VO upright pillars of glass

of the cylin.
are placed

One of the

the cylinder, It
long, and from
to one inch ang three-
To the upper part of the cushion
be attached ; it is o be

: SN .

the extreme

rnished with

t be cracked
new one, if

the cylinder
of form and

1 mounting
inches dia-
WO smooth

ars, which
of maho-
the base,
the cylin-

or placed

by a bent
ushion is

‘cd on the face of the cushion, about]a q};:il: f:It
wwe 'O]-h from its upper edge, so that the si ’eqt
f;f ai,;:lrcf?ion with the cushion, bma_v i(]):;amezrfl’;c‘e :
4 s isi i above > 8§ 2
H‘mig}?t-hf]iqe, :}115;3{5;1 fealclltxug'om the cqsh'ion gvcllt'
i ap"fh'ace of the cylinder to within adO\tO
1he'uppefr‘ Slila row of poiﬁts that are attached 5
o m‘Ch rf??he opposite conductor.' T.he con 2d
. Slde'}?' h the cushion with its silk is ﬁ?Sten—hi:
- ‘(;t;lc negative conductor, because it e‘\ite
A lectricgity of the cushion; the 'OPPO\S-er
}):)‘:dtxlgo: iol]ects and displays]thc ;1:‘;1;5161:&7 :he

- i it is therefor
L P b e
pi); 28 g E bout o .
’ "'arim}lsi I;'zi:ttsh(;‘étc)l;\‘l:r)lli?rxci of attaching “ﬁlce}?
:( "SI\Si(f]}};'e;t articles of apparatus; ﬂnlddtglt r\l‘laﬁo-
::{rrics the cushion and flap has a ; lthle ?nachine
gany base, attached to the bottom o ki
l»\ an adj\;sling screw, that :“GI'VGF} to (ij“ The
;rcssure of the rubber against t‘ne T“éi.rection
onﬁon of the cylinder is always mé l:ither S
of the flap; it may be co'mm‘umca’;:} Is; the lat-
simple handle or by mu].tlpl}'}"gl“q‘;?r;e’ Tk b
ter produces more ei‘ectrlc_ltyj mn less )

*ases the labour o t\m}mg. e
lmr{';‘oepreser\'e the machine, and k(‘eeptl(: l‘tr)]egob-
order, the following directions are
'~ e rom the

(r';;(ll\e away the cushion and Co‘nd‘(liit?l;; rf;l dorg];an

machine, then wipe the glass quite : Y foes ot

with an old soft linen cloth,'tha_t lnsv i

Warmed by the fire. The cushion is alw ?{i]e p

on the side which performs the Oﬁicf.o bl

ber with an amalgam composed 'Of f'nll\’o g

merewry, with a small quantity of hog's
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This should be spread evenly over its surface
until level with the line formed by the seam which
juins the silk to the face of the cushion. No
amalgam should be placed over this seam or on
the silk flap, which last should be wiped clean
whenever the continued motion of the machine
has soiled it, by depositing dust or amalgam on its
surface. The surface of the cushion is also often
soiled, for the excited glass constantly attracts
dust from surrounding bodies, and this dust is
wiped off by the rubber as the glass passes it.
If the dust is removed after every course of expe-
riments, by rubbing the amalgam gently with a
piece of rough brown paper, and the glass and silk
flap with a dry linen cloth, the machine may be
kept nearly in uniform good order without a very
frequent renewal of the amalgam, which is only
necessary when that which has been applied be-
comes irregular on the surface of the cushion, or
impregnated with dust, from long use or inatten-
tive cleaning. In very damp weather it will be
proper to dry the whole machine, by placing it be-
fore, but also at some distance from, the fire.
When you have screwed on the cushions, and
placed the conductor, turn the handle, and on
presenting your knuckle to the conductor, if the

machine is in good order, bright sparks will dart
from it, accompanied by a snapping noise. The
machine will now be ready to perform any of the
following experiments, ’
SECTION II.
Llectrometers, and their Use.

ELECTROMETERS are instruments employed to

measure the intensity of the electric fluid, and to_

ple]

ositive, or pro-

. o Lind—whether it is p %
d-cide on 1ts kind—whethe ! proceedmg

. . 4 ve
creding from the glass; or negative,
from the CUShIOH..

There are various
tended for various uses;

seri ‘e essen
describe those that are esscl
electrician.

forms of this instrument, -
we shall, however, only
tial to the young

1. Lane's Electrometer. "
This electrometer is bri{)r(c)i‘egtqelil i;z (;szqric O%
It consists of two brass ba s of i ;t. > ah
ich is connected with the inside coating :
;x}r”(i;x:l the other insulated .opposne dto th(; f:;{
yel o0 as to admit of its being plai(':te n;tc ey
with it, or at any required distance from ]e Lo
which is insulated is cqnnected by aQ “;ie e
the outer coating of the jar, s0 a8 tq e Bk
course for the discharge, which it 1s very (1)qter aq
from the figure, will take place sooner ogr (farf:her
the balls are placed either nearer .to, i 2
from each other. This instrument 1s 0 : ci v
use in the adminstration of me(hca_l elec :‘lxlc; “_1;
cometimes attached to the Leyden jar (as sipais
in the figure), and sometimes made to fit in
of the ends of the conductor.
2. Henly's Quadrant Electrometer.

Fig. 4 epresents Mr. Herly's Quadrant Floc-
trometer, as capable of bemg e = cists of a
ductor or top of a Leyde_n e .It SOI;Lt the top
perpendicular stem or pillar, forme he stem a
like a ball. To the upper part of the he mid-
graduated semicircle is fixed; and about the tains
dle of the semicircle is a brass arm, \vhlchlcm;r:alex
a pin, or the small axis of the index. R e 11 &
athisicls oF & weey Wleatis stick, which 1eabc.1q
from the centre of the semicirele to the brass
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ferrule, and a cork or pith ball, nicely turned in g
lathe, is glued to its lower extremity.  “When the
electrometer is not electrified, the index han
parallel to the pillar; but when electrified, the
index recedes from the stem, according to the
intensity of the electricity.  This instrument is
peculiarly useful for observing the progress of the
charge of a Leyden jar or battery.

3. The Gold Leaf Electrometer.

This instrument (Fig. 5) consists of two strips
of gold leaf, m 1, suspended within a glass eylin-
der, ABED. This cylinder has a brass cap, AB,
a little broader than itself, in the centre of which
is a hole in the inside of the cap, which receives
a small wedge of wood. .On each side of this
wedge, two equal strips of gold leaf, free from all
roughness at their edges, are fixed by a little var-
nish ; these strips are generally about two inches
long, and about a quarter of an inch broad. The
inside of the cap A B, and the upper part of the
glass cylinder, are coated with scaling wax. On
the inside of the glass cylinder are pasted two
slips of tin-foil & ¢, diametrically opposite to each
other, and rising higher than the strips of gold
leaf.  The lower ends of the tin-foil are in con-
tact with the brass stand, DEF, which supports
the whole. For observing the electricity of the
atmosphere, a pointed wire is inserted in the brass
cap AB. To use the electrometer, turn round
the cap AB till the surfaces of the gold leaf are
parallel to the surface of the pieces of tin-foil be,
so that the two strips of gold leaf may hang in con-
tact in the middle of the cylinder. Then, if a
body containing a small quantity of electricity be
brought in contact with the cap ADB, the gold

3

|oaves will diverge,

11

s will strike

ir extremitic
and their extrem chicig

thc S‘lpS (9 in-iol C, dnd thus conv
te f t f lb -

round.
iricity to the grow

AR AAAAANSAN

POSZ.tZ.'De (an j\ (’,f](lll‘ ve ‘Elech lClty.

e electricity ex-
terms positive and negaflve €
Tue ter

tric
. .d of the elect
P B s me different bodies,

: ‘t'mg 0 .
. ol g lectrometer,
ﬁm‘d Pmigfﬁgteg B g gotl'd }eaf ';‘his theory,
i et t ‘section. .
i the las gl b %5
mentioned *':)1:15 is of little pmctxchilnes Hgnic
Yo Cl:lcltrid,an’ o 'm'[tlicee We may,
T he electrcities. g
youtls ibit both th S s e
L ei}\?:elrve that the glectx l'C’[l'tV}e L that of
ey late or cylinder, is Pof‘ : a curious_fact
whcthelbb negative. It is as? e 1 ang
ﬂ{e‘nﬂﬁ fgdies = t'bﬁeglegtricity ; and
poc 5 v egallv All al-
chibit el ositive or neg by i
i;\btlb:\thexlctl}:gcg this may be, the ru
1
ways exhibit the.other. -~
This theory will bi re L
i ri Sii— :
Exi’ﬁml\i‘;‘ to admit of its b.el:g“ R we a
ﬂmt]r‘::;itif) whilst a stick oé fseah:b;licrht e B,
€ex ] ¢ ter slig : &
fith i site end. Jectrometer,
with its oppo! i el 4 comomeler

to a A
resent the flannel : e diverg
}:\'hich will diverge i{ “Yg“gz;l%lgg-wax near t e (z:il;’
i tick o All immedi-
nues, bring the & lectrometer W o
of the ele roollen cloth ax
mtldl th&olseeaveSSeﬂing.wax and wool
ately . &

‘ction ; but
i . mutual frictio )
therefore both electr ified bgitc, g ax being ne

their electricities are oppo;_“_we'
cative and the woollen pos

dered more clear by the
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ExPER. 2.—The electrical powers thus excited
are equal to each other; for if the friction be re-
peated, and the wax and flannel be both presented
at the same time, the electrometer will show no
divergence, the opposite electricities, when ap-
plied together, producing a reciprocal counterac.
tion of effect.

EXPER. 3.—If & white and black silk ribbon,
of two or three feet long, perfectly dry, be applied
to each other by their flat surfaces, and are drawn
Tepeatedly between the finger and thumb, or over
dry silk velvet, or woollen cloth, they will be found
to adhere to each other. Op separation, the
black ribbon will be found negative, and the white
one positive.

ExrER. 4.—Melt a roll of common brimstone,
and pour it into a conical wine glass, setting a
stick in it while melted, to serve as a handle. It
will become electric in cooling.  When cold, it
may easily be separated from the glass by its
handle, and will then affect the electrometer.
Apply it, and the leaves will diverge with nega-
tive electricity; on applying the glass in which it
was made, it will be found positive.  If the cone
be kept in the glass in which it was made, it will
Preserve its power for years.

I A A A AR A A A A

SECTION 1v.
Conductors and Non-Conductors.

It has been seen, by 0
the divergence of the electrometer, that electricity
may be conveyed from one body to another. Some

the former section, from

bodies, however, convey it with greater rapidity

than others, and there are some that appear abso-

13
lver ce Of

iy to arrest its progress. Thebd“ec;gsetxsoyed,
hute ?1ectriﬁed electrometer may eit: e
o Loned or maintained, by touching its caj

weak Uy

i ies. . 3 dr
differe nt,? 0gl__Touch the cap with a Sté?i‘ef fenci
1,1:;\1;:111.})}1‘.“’ oF sealipg wax:htE: u;bstfnces,
of the leaves will continue. These s

ol

smit electricity. :
g nOtG tlFa%gouch the cap with a rog of r;xet;tlé
EXPER. 6.— i
a y]vi‘c:‘zlemof wood, a green leaf, or t}éeuc}lnab()dies’
divergence immediately ~ceases. S
therefore, permit the transmission

9 o that

By experiments of this kind, it 1s fzuxcll(zlxss of
there sIz)a radation of effect from on )it elec-
bif/;iceshto thge other. Those which tr::nS: ; those
tricity with facility are called c?nfdui(;)f iH;DcrfeCt
whose transmitting powers are 1n erwe; of trans-
p,,nd‘uctorS; and such as have no po

. S0
- uctors are als
i) -s. Non-cond -
mission, non-conductor jonally insu-

rometimes called electrics, al}d oclc?sa licable to
lators ; but the latter term 1s only app

the most perfect of them, as glass.

SECTION V.
Attraction and Recession.

: lectri-
Tos motion of light boies produced, by cectrl
city, and usually called attraction a1ic>n existing
Is 'n,ccasioned by the mutual attrac non matter.
between the electric fluid and comn

llow-
Its nature will be best understood by the folloy
ine s cperiments :— h
1 E \XII};I:E 6‘.3—31)';‘1:11{; asmall downy feather, or bunc

Ve , the conductor,
of hair, and stick it into the ball of

i yarts of the
then, by turning the machine, the lC
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pin be held near, it will come
if the point be Presented, the

5

f feather or hair, being electrified
f § each other anq bristle out; but if the

}

alike, will Trepel
head of 5
and cling to it 5 but
feather or hajy will

appear as if frightened, anq shrink back, like the

sensitive plant,
Exrrr. 7—Take a sma])

-
¥

adhere to it, and wi]] remain
until its electricity js destroyed

conducting communication wyit
means of the metq] thread, and
carry off the fluid jt receiy;
hausted.
Exrer, 8 R

e

Rl Sasidin

; J
In contact untj| it has toucheqd
conducting substance,

for the same reason ; b

] uctor, and, consequently, canp

£ of pleasing €xperiments may be
4 substances, Placed between diffe
j conductors wi]] movy.

Y such alternate motion produc,
results,

e

P Ty g

a pith ball, suspended by a mety] thre

Is used for gold lace), bolding the thread, bring the
ball near any electrified conductor,

Or negative ; the baj will be attracteq by, and

In this experiment, the ptty

The light body is here attracted as

e from one to the other, and

downy feather, oy
ad (such ag

either positive

in contact with it

acted body was jn |

h the ground, by

epeat the experiment with a ball
or feather suspended by a si/f thread,

again be brought
Some uninsulated

before, and

ut it is insulated, by being
Suspended by a sjlk thread, whi

ch is a non-con-

made; for light
rently electrified

€ some singular
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ace a leaf
9.—The Dancing Leaf—:}ll’elac)ea s
EXPER.'] s or Dutch metal on | helq il
doe ‘Slli)rinw it within a few m'c tq;d ks
- h:'n?d’ ar~1 1duct(°)r; it will be attl}acna t,o e
lAlC(Vt'nhed cO1love alternately fro_m thet )1}5 w
e %O 4 long as the latte-r is Cl(iC 1 - ;—’vus-
g 0 ET he Dancing Fzgi.uf i
o ;lqte from the copductm 0f ik
y}m'lde a'tlxifiaisexlxe;th it, at the dlxsttémé:;n())eded iy
chine, @ ok sy
—— plg)(ile t?hi:n;ircelsome branj oy‘;%]lzlli
iy ut in paper or pith of eldf(ie:r.ures hep
3@11“:;:001'11;2: is turned, the.bliaga:ée 8! i
% ¥ lectrica
o )erfonn. iy slates are shown.
:lluL tumixl)g continues. The 7y

1 . —Place a
(Fi‘g : gga 11.—The Dancing ’i](é]lziectlzili?vcthe
PIERER R 5 tor, a Ly
pointed wire on the conductor holding it over

inside of a dry glass tumbler, b,: motion. Place
:lri;l wire while the mach]lJrlle lsntli ctver ther with
i (R A » ttracted by
st bt by ol ill be alternately attrac i
ey gllaq:h 'tljllllfg ‘;rlxd continue their motion
it and the table, '
some time. ical Bells.—Fig. 7
«pER. 12.—The FElectric e ha
E.):PEts' the electrical bells, :1‘ e Tt
o ebc:il d by a hook to the con {l ﬁ turning the
S\ISI_?CDh em (%own on the table, and o bell to bell,
1 i : _
ﬁséﬁin: the clappers Wﬂi ﬂ}é f;:’ r?he machine is
X $ to ring as long as chain. the
:m(.l c((l)nm}l{%ea person take l‘nold (zf\kt:ehold of e
i ill continue ; but if he' ing will imme-
by d at its end, the ringing spiator.
gl'ttog Sl(ﬁiaggl because the silk is a non-c 1
iately cease,

—Insulate
: imated Ball.
Exrer. 13.—7%e An”:)laag to stand near an

I

: i
a circular ring of brass,
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inch and a half from the flat surface of 5 table.
Connect the brass ring with the conductor by
means of a chain, and place within it, on the

table, a very light and roung glass ball about tyo
inches diameter.

ball will be attracted by the ring, touch it, and

by the ring. By the repetition of this process,
the ball is made to revolve and travel round the
circumference of the ring.

The above experiments display the attraction
of the electric fluid, and show jts materiality.
The foHowing Serve to confirm this, as wyell as
prove its expansive force :—

Exper. 14.—77, Brush of Tlreads.—Take
a dozen threads, and tie them together at top and
bottom ; annex them, by a loop attached to the
upper knot, to the conductor, when, on turning
the machine, the electrified threads will separate
from each other, and the knot at the bottom rising,
they will assume a spherical figure, which will
continue as long as the machine s turned.

Expgr. 15.—Spinning Sealing Waz.—Fas.
ten a piece of sealing wax to a wire, and insert,
this in one of the holes of the conductor. Soften
the wax by heat, and while it is yet soft turn the

machine ; very fine threads of wax will be sepa-

rated, and if received op a sheet of paper, will
cover it with minute fibres, like fine red wool.

ExrEr. 16.— Electrified Water.—Take a
metal cup which has g handle of wire passing
over its top, fill it nearly full of water, and hang
it upon tle conductor.  Turn the machine to
elecrrify the water, and, while turning, hold a

On turning the machine, the

17
er the middle

: -mendicularly oy .
finger pointing perpendicularly The electrified

(f “le W atel, alld very near 178
ter “ll lh 1se tow aldi tl)e ﬁ m (]
1 €en ¥ IlgC‘l tll
wa

1 T ()i a cone ; “l (:ll S]()\‘Q ﬂ)e attraction Of
@ 5 1

‘Ohe lln(:‘lectllﬁed bOd}. If ﬂllS be (10110 m the

dﬂlk, a stream ()f ﬁre W lll be seen 155\1111g h om

e Be e tolﬂ;e_f_i!}‘%;' Electrified Fountaitllln&;
EXP}iB' shorter leg of a glass SyphO? leg of

e Sy above mentioned, t.he longe ) s?nall

mc%al CIIIP ld be drawn out into a ‘Cr§nd~ mer
;‘thh SA];;]}' your mouth to the longer end,
ore.

ir ti int begins to drop;

y r till the point ® i
i 10111‘; t?}?e arlnachine, and the elect(; 1‘f‘ir<ie:1hvzgme
ﬂ‘]' Eﬁlﬁ tlto a considerable distance, ari1 g
}“ . In a darkened room 1t W1
orce.

: : i ir.—If a
Strgmpgi{ ﬁxieS.—T o Electrify tlLel%éron &
ers?n ha;‘inv pretty long hair be I:i aby et
gmlllating Sto%l e gl?tslf }t(}e]g:)c,o?::h;ctor, and the
chai ted with t i
: Cba}n’ tl))e (i\?g?lfgd, the hairs of t}.1e hea:}l :& lrlil;im)z
mac}ﬁ‘;le each other, stretch out In .ah Nlo rf) g
o lmg eIf a small wooden head wit ﬁ‘ec% e
g)eanf?;er(.l on the conductor, the same e
) ] —Cut a
ﬁak}g 1')129(:' 19.—The Electrified 'Laml{é fonl; -
iec: Ef g.old, silver, or brass leaf 121ta] At
2 i P]afe 1‘; (illl 2;11 the conductor.
the ba : )
o’ %h?k'l)lst’ih: nrigchi:le, the metallxg (lie'gf' \0\"]1]1;
g:lc ‘f‘rg:n l‘Sloe plate, and rer{min suslj}ertlhz pla)te -
C(;Yﬁcr, vl toulc)hli;)gtle:hﬁ;f will also move
v nd- the ball, th o ey
;lcl)(:l‘ne(;iwri(:lliout touching either bfxs}l ;)711 qlz a—- Dip &
Exper. 20.— Electrified Sp nye
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sponge in water
conductor. > and then suspend ;
ped from it T‘liﬁ water, which gefoclelt():]mné the
R 2 now vd
ey rasy fall fast, and in the ‘duk
LXPER. 21.—( s
o ills ot z onical Drop of Ty,
Chine,P a?ld ‘I‘o-'frlltger ngl the conc{fmﬁr”tilliir.t:}’lace
it. The dy - 1gzag sparks ma 2 € ma-
body thatdlr((zlc)ei‘:-l“ aisuﬂle a conic)albf?ot: oty f’}om
the spark S es the spark wi] gure, he
will be consj vill be wetted
obtained onsiderably longer ed, and
EXPERfroénQ the Igonductor "ﬁ thzﬁflt }Egan‘ can be
or three f{ne l-_k ranklin's Cloud —T“ eer
to the condu ocks of cotton, faster ake two
tor by » 1asten one of th,
that, and ctor by a fine thread them
: a third to th ad, another lock
In motion e second. P C _to
u’emselves, a:dd th? locks of cotto;;t‘t_l?f machine
Present a qhn will extend towards 1{ expand
will Shl‘inkLu?)rPt Pomé under the lowe:tle t-a(;ﬂe.
watls the Bk gad i (T e
ductor, “'(laleh;ftt’h?‘d aﬁ o to“’vaar?ii ttlins e
i ey W . s the con-
pomt remains und{ar‘tilenfommue as long ascgl?e

lose their dj
5 r diverge
will sti rgence, but thos
ill continue to diver’ge.e (Zf‘lhitshe }(])ther ae
shows that

the PO‘V
er of point
not extend Points to draw off electrici
around the e]r:ctriﬁcdcctf;lc”y dl;)es s
y, when &

means are yuged
tricity sed to keep up the
: supply of elec-

E\_I‘LBv 24.-El(’ ir { H Z”d.— [ 5
C ca
1‘ a person
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nsulating stool, having a chain
2ductor in one hand, and with
he head of a large brass pin
n standing on the floor near

1 be emitted from the head
it will

standing on the i
fastened to the cor
the other presents t
to the face of a perso

him, a strong spark wil
of the pin; but if he present the point,

emit a strong wind, which, in the dark, will ap-

pear like a blue flame.
WVWMMMWM\"'W\"N"
SECTION VI
Various Forms of Conductors.

Ox this subject much has been said by scientific
writers, but it will be sufficient for our present
purpose to observe that a spherical surface ismost
uniform, and best cuited to collect and retain a
large portion of the electric fluid. Hence balls or
cylinders, with rounded ends, are usually and pro-
perly employed for insulated conductors. Whereas,
on the contrary, angular or pointed bodies attract
the fluid with great rapidity, and transmit it with

great ease, and hence they are employed to carry
church steeples,

off the electricity from houses,
&c. The effects of these several forms will be

seen by the following experiments :—
ExPER. 25.—Present 2 brass ball of about three

inches diameter to the conductor; sparks of bril-
liant white light will pass between them, accom-
panied by a loud snapping noise. To produce
these sparks in a rapid cuccession, the ball must
be brought near the conductor,

and they will ap-
pear perfectly straight.
Exprr 26.—Annex a ball of an inch and a half

or two inches in diameter to the conductor, so as
to project three or four inches from it; present a
large ball to this, and much longer sparks will be

'




Py

RS i I

o

S

AR

g

AR o e v

O s

obtained from the conductor
be much less brilliant, and of a zigzag form.
ExvrEg, 27 —Substitute a

small ball for that
used in the Jast experiment; the flyjiq will pass

now to a greater distance, but in the form of a
divided brush of rays, faintly luminous, and pro-
ducing little noise; this brush wil] even occur
with larger balls if the machine be very powerful.

"hilst a current of sparksis pass.
ing between a large ball and the conductor at the
distance of about an inch and g half, present a
sharp point at double that distance, and the sparks

will Immediately cease, the electric fluig being
silently transmited by the point.

itself, but they will

SECTION Vi,
The Leyden Jar, and its Use.

The most useful, and by far the most convenient,
form of the Leyden Jar is that represented at
Fig. 8. 1t is coated on the inside, and also on
the outside, within two inches and » half of the
top, with tin-foil, With the inside coating a
wire or chain is connected, which rises through a
lid of baked wood neatly fitted into the mouth of
the jar, and terminating in a smooth brass ball.

€ uncoated part of the Jjar must be kept per-
fectly clean anq dry, otherwise the action will
be very incomplete, :

XPER. 29.—C/aar_qz'ng and Discharging a
Jar.—lfajar S0 constructed be held in one hand
by the lower part, and the knob applied to the ball
of the conductor when the m

Sparks will pe Seen to pass to the knob of the
Jar, which, ip g few turns, wil] be charged. If,
when thyg charged, communication be formed

o o
nside coatings, by Pli'ilc::‘%
inc the outside with o
o smart explosion
ion of a pamfud
and elbows, an
n is called the
ill be said in

petween its outside and(l:
i;‘ on the t";b‘i’ z:{)dot,o‘tlhe other, a
in e
hand and the eculiar sensa
% ce, and a p st
ST fag gt st ik
o8 .u < the breast. Tl,“s ofe T
“;w&ic shock, of Wlncl]:I m e
Jeetr S . rork. B Ny
"u(-rgthel‘ part of ﬂ\l"&sl :1? 1it is wished t% dxsﬂ:mﬁie
ali —\Wh ‘ £ throu
ExPER'~?}?(;ut the shock Pastrl e discharg-
the jar wi t is used cal bent
instrumen B ced of a
l*orsonéa?ﬁl‘;;trg) which is com ]Pl(;:fh connected
ing ro +onches ending in b handle. In
s, o Tl BERRURE. LT ginan MONR:
e d furnishe s handle, and W
by a joint, an 7 the glass ha 2 f the
Gine it. it is held by - coating O
using it, 14 18 hex d to the outer ] at its top-
it ipi‘;hsﬂde to touch ;“e;’ a;nap will be
: e ) ou jar
Jar, the oth contact & -om the jar
At the moment);;{; of fire will P“.S(,?; a
heard, and aTSh}e jar is then dlscgaliflcr:—A Ley-
to the rod. 31.—The Animated. %4 fastened to its
ExpER. fu;-nished with a Wl}l‘zve its knob as
den jar is p o as to f cork,
0 ‘hich is bent s - < made o
i :;11r:1tcof the jar; 2 sp;dezgm its legs. It
t o hort threads to 16?1 thread from the
i b t the end of a sil onvenient sup-
is fastened 13 room, or any other fwecn the two
ceiling of Z\io hang mid-way be Let the
port, so a

sar is not charged. f then
knobs, when _t}:_e ()J]?rt}l; table be ma;éefr’;arke d
place of the ja and set it down OI:O move from
charge the Jaf”. der will now begin o for & cone
Il)\lacg‘t le:fobspz‘md continue its r?;)lt;?oul‘s- Thus
by * imes for seve dis-
siderable ﬁmeéi(:ﬁ]f tg;;echm'ged, a“.(}h‘;r:?:; tnhlition.
ﬂ1le .\az ]ISS gzzmp{cted the spider finis
charge is

wire,
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Exrgg, 3R—17y pierce akole through q Carg
—Take 5 card, or 5 quire of Paper, or the ¢oyey of
a book, holq close to the outside coating of 4
chargeq Jjar; put one knob of the dischargingrod
upon the carq o quire of Paper, so that between
the knob g,q the jar the thickness of the card o
Paper may pe interposed 5 then bringing the other
knob of the discharging rod near the )

Jar, make the discharge
card or Paper it wi]] pe found pierceq with a hole,
If, insteaq of paper or card, a very thin plate
of glass, sealing wax, &c., be used, on making the

in pieces,
XPER. 3317, mark Papey by the Dis.
c]zarge.—Take along braeg chain, pass it round
the outside of the jar, anq fasten eacp end to the
knobs of the discharging rod; let the remainder
of the chaip lay Straight op , sheet of white
Paper., Bring the two knobs of the discharging
rod jn contact with the sides of the jar, a5 in the
ast €Xperiment ; apq after having made the djs.
found tinged with 5

Place which corresponded
With the Juncture of t}e links, Ir ¢ charge pe
i quite through,
arge  oper
Pendipped’iy, Water
ass; place one ey.
act with the outside
at six incheg dis-
€ one knob of the dis-
'2ing roq, When the Jjaris fully chargeq, bring
" knob of the rog to the by of the Jar,
ischarge will take Place Iunn’nous]_y over
the iy inches of Water,

a similar Jipe be traceq with sulpluyic acid

23

ischarging rod may
c the knob of the qlbthmeglmlo the line,
il witand, twelve inches dlstzlmcﬂme.
b g XL produced will be the s
and the e

88,
: nd Pres
iwersal Discharger a S et
The Universa iversal Discharger ;
£ fants fo PRl tensive use in
9 repres = .
e letpwhich ] ‘elfleit or convey the
e : 0 c b
an ustrum ications to iven su
i munica L 't of a g B
forming e re through any pallt Universal Dis-
ik d}fuﬁe is the base of tt]c perpendicular
& WO
stance. is are fixed
on this a

these is
f each of |
AL - on the tO}? o xed a d()ub'e
glass pillars C.,Eq,cap, to which -ls-géal #iidi hore
Sseeied. b i h has both a vertic tis a spring
Pl on e ngc the top of each jointis
i n

X
e
: . T FE. Thes
e 11]0'(1(1)“- cives the wires ET
‘hich rec »
tube, whic

each

" : ces from o

e mot ot various .dlsta'rll‘he extremities

wires may be ed in any direction. ints are covered
r urne i D soints

Ol]m’{mfuq are pointed ; the |

of the wires ¢

1 l b |8 S, W. i h are made
the rass bRH-., th i

' ! g G H s a

Occasmnal y b)

iing sockets. ( 2
fit on the wires by spring ;‘qce of which a slip
to fit o a

on the surf ished with &
small wooden lmibdle.:’ the table is furnis
. S a )
of ivory is in

» cavity of the
: into the cavity ot
lindrical stem, which fits lccasioﬂany to various
cviin d

aised o the
pillar I. It may lae ;ta l:ly one of them by
i T ; furnished
screw K. . little wooden ..Plre(S);’ the pillar I
Fig. 0 is :-lhich fits the cavt}m il 3t i
with a st‘er?)j “<a1 Discharger, in i)lc GH is te-
o thel linl‘a?f);alls', when the t?)f two boards,
placed occas )

sists ns
The press con ch other by mea
moved. brought close to ea] used in passing
A e bro is is only us
which are br This i o

charger ;

; a.
of the screws a e
the discharlge of a battery
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EXPER, 36.— 7V Moving Flame.—Place 3
lighted taper between the wires of the Universal
Discharger, having removed the knobs, which
must always be done in these experiments, et
the wires be about four inches apart, and the flame
midway between them ; connect the outer coating
of a small charged jar with one wire, and bring its

nob in contact with the other. If the charge be
Just sufficient to pass the interval without explo.

sion, the flame of the taper will be constantly
blown from the positive wire to that which is
negative,

Exrper. 377, Perforate q Card.—Place a
card on the table of the Universal Discharger,
and bring one of the points under the card ; then
connect this point with the outside coating of a
charged jar; Place the other point on the top of
the card, and at about an inch and a half from the
former.  Now complete the circuit, by bringing a
discharging rod from the last wire 1o the top of
the jar, and the electricity will pass through the
upper wire along the surface of the card, till it
comes to the point which ig underneath, where it
will make a hole jn the card, and Pass through the
Wire to the coating of the jar.

ExpEg. 38.—Efect on Colours.—Take a
card, and paint both sides with cinnabar, about
the breadth of the finger; fix this card vertically

Y a little wax on the table of the Universal
ischarger, Let the pointed end of one of the
wires touch one side of the card, and the end of
the other wire the opposite side ; the distance of
the points from cach other must be proportioned
to the Strength of the charge, Discharge a jar

through the Wires, and the Dlack mark left by the

¥ electric

on the coloured band Sh?:;i;hgewim 5
ir un t

y wire comm ! o
g at which communicates W

hich it makes a hole.

explosion
fluid passed I .
inside of the jar .to tt};_
the outside, agams

iOnS.
Curious Configuration

)nledll\ Of e]QCtl\Clt‘.
f 1 a

1 - 8
singular conﬁgurahonsbl)e)n et orde‘r t?
Va:ious ey the electrified surface;

. owder over e=Fix & tube
G ey, 1 S & o S
ﬂ}(’ lcf)mcs Wgod, o quelal ;{lt(;)]adia rubber; put
of glass, ly called India : his
= ommonly . into th

elastic (giul‘];’\:hich you want to pI 0%8321111e1 over
1111(; &’O‘Vanedl then tie a double P{ec;l::) so prepared,

ottle, If this bottle, s -

tube. , by alter
;he 181113 ()it;l ﬂ?l?e hand, and be iquizieél the pow-
e he ing the i
: and shutting 3 nner.

qately 8{)%2“%;]2“0 d in a fine diffused ma

ders w

&3 {01 the nature f the 3 T
tu 0 p()\\dexs almost every

.e that can be P“-l‘-_erize : rojected on

v tlcl:rtng configurations g I1)1110)Jhur, cin-
to Produ?ga surface. Thus chalk, S-u-;libic &c.,
an elc‘:ctfqun dragon’s blood, gumm{xed. ’
nabar, res loved, either singly or 1 ss, clean and
may be em%g) Take a pane of glass, oied B
d EL}T};dR it suspended by one c?tr 1:1812, krob of a
ﬂr§t’ )gn a tame, and Graw o¥er llifting up the
- ulnoderately charged ; thelé holding it _sus-
Ja}l'-:: if 1aid upon a table, an s of the elastic
g d-,(iyed project upon it, by mearrln sosed of dra-
. bottle, a mixed pgwaer Eo 11 arts, The
g&?‘l blood and gum arabic, l:;(;zq\lll;or}: the glass;

2 e separate ine N Co-
two powde1§ . 111::;?\”(1,“»5 blood falling 1 ¢
the red powder o & D
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tain places, so a5 altogether to form an oblop,
radiated track, consisting of tyo colours intey.
mixed in 5 thousand oqq ways,
rawing the knob of the jar over the surface of
the glass, You can only foyeh the surface of j
here and theye with the knob of the jar, and they
Project the mixeq Powders as before, separate star.
ike figures wi]) be formed abouyt those points, The
stars, however, are more defined when a single
Powder is yged.
Exrrg, 40.—Take o piece of common writing
Paper, hold it VEIy near the fire, go ¢ to render it
T¥> and very hot 5 lay it flag Pon a marble glab,
Or a very dry table, ang in that situation draw over
it the knob of 5 charged jar. The lift the Paper up
Y one corner, anq Project the Powder in the Iast
experiment ovey i, The configurations i be
red and very beautiful. [ f)e Paper be now held
Very near the fiye during a feyy seconds, the pow-

Phur may pe used with the dragon’s blood instead
of gum arabic. Ip these experiments the Jjar
should be neither charged too high nor too low, for
in the formey case the figure will be too confined

and Irregular, and i the latter too faint. In

order to form » neat and determinate figure, and

leave the yect of the paper clean, the powders must
ot be projecteq perpendicularly to the Paper, but
the stream muyst be thrown i » direction parallel
to the surface of the paper. It ig also necessary
to perform thege experiments iy g expeditious a

manner ag possible; for if the Paper be suffered
to cool toq much, or (he elcch"city to dissipate, A

the desireq effect cannot he Produced,

If, insteadq of

Llectrical Battery.

From the above and similar exper;m‘e)lafs}‘;lt‘ \21111;
be seen that Leyden jars are o of:s L] tricity.
ko nulating a quantity of elec Yo
purpose of oy chibiting its effects. These
and by the discharge e}x.hlbxtm‘:> Its the Tlsotrioel
are more powerfully.dlsplayed mlber of fars of
Battery, which consists of adn_ulla ﬁmnnér g
exactl)-' similar size, and coate mll ey f e
cisely similar. The jars are usua t)tllieir Sl
box with thin partitions, to Ple_‘-erl'de is covered
contact. The bottom of thc? bOL. mfl'l on which
vith a trellis of wire, or with tin Pl hrrn
the coated bottom of the Jars VJe‘s 2 c‘ondu(‘tillg
outer coatings are CODSunent]F‘ mIf e ol
communication with each other g Ml
twelve jars, they may b(I) Pl?CEd] = ing wire ter-
four each, every jar ha"}“g }ts.c “ggf 3 Sall - &
inating in a lsn;)oci]th lzzl%t:liiireglities, et
brass rod, with ba s at i g
passed through the rings in b o e
nect the inner coatings of four J““’te = e g
rods of the three rows may be ;f)nne((:me o
ther by laying two shorter rod§ 1];)1111 ither four,
other. As the short rods are mov ((13:1 e, e
e tWelf'e j?lrs n:(llyigeﬂlll:es:{me manner as a
Abatter*xscarg m ol ven
of }ts 'inner coatings in contact with th i
tor of the machine, whilst.the outer ?03 lrgmd ®
in conducting communication with t;iqtged con-’
and after the charge has been com.mm'lbtv the B
ecting the outer and inner coat.mg& A
charging rod, or any other col]duﬁ:tfn; il
As the accumulation of eIectllCl.f) 01 i-iden(s
A coated surface i very great, serious accide
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28 : ing
< : d pleasing
. beaut.lfﬂl an
- ion, affords a
may happen by the discharge, 14 is therefore and rapid motion, rords, &o~—The
extremely dangerous iy the hands of Young apd sight. 43.— Luminous 17 ‘;rmi{’ upon a flat
inexperienced electricians, ; ExpER. 25— -foil are also st rved lines,
V mall pieces of tin to represent Cuy the same
f i P Tate of glass, ! they are illuminated b e ol
5 SECTION vy, }k;wers, &c-’hand itl‘zﬁ}t:lbev But the Rzk a long
: . o as the spl jord is to s t
& LEzperiments relating to Liectyic Light. m??)?tring a luminous “Zr(::r A upon.ahttgf‘u
§ exhl - il In a zigze s N1Ca =}
i { Exrer. 43 —The Spiral Tube.~Fz:q. 12 re. slip of tm-foxlmzzl ;d of tﬁif shpf thﬁgngllass’ and
' ; Tepresents ap Instrument composed of tyo glass plate of glass’knob on one side 0 o with a hook,
tubes C D, one within the othey and closed with with a braS:S emity commumcatll}fte side of the
[ two knobbed brass caps A and B. The funer’ the other extless ball on the OPPI‘;‘} cutting small
Fd, most of thege tubes has 5 spiral row of small or another br?ettex‘s are fOl’_med t'sl-fOil- A plat.e
i round pieces of tin-foil stryclk upon its outside - glass. The the parallel slip of ti 13, where % is
i surface, and Iying at aboyt one-thirtieth of an jnch interstices anis represented at Fig. ded, and G is
£ from eacl, other.  If this nstrument pe held by of this kind 1
¢ one of jts extremities, apq its ot
7

Presented to the
Teceives will cayge small spark

all the round

make use of this

the turning wire under the ball of the co
so that jt may receive g g

her extremity be
conductor, every spark that it

'S to appear between

Pieces of tin-foil styck upon the
innermost tube, which in the ¢

afford a beautifyl Spectacle, the ty)e
encompassed by a spiral Iine of fire,
Expgr. 42.—Sometimes
are placed round g board, in ¢},
Is screwed g glass pillar, anq
pillar is cemented a bragg
point. In this 5 brass wire f,
ball at eqncp, end, nicely balane

ark appear, and
appearing

severa] spiral tubes
€ middle of which
on the top of this
ap with a fine steel
rns, having a brass
ed on the wipe. To
apparatus, place t}e middle of
nductor,
uccession of sparks from

5 then push (e Wwire gently round, and
the balls ;

S 1 thejr relative

Ch belh” )l‘eQCnte
’ ’ o] } &
the l)laSS ball “hl

: spark. z Au-
ductor, receives t;‘ZévIE‘lxhausted E[ash)"{)y the
ExrEr. 44— Take the flask (I i-lge‘ conductor.
v Boreahs:"s‘ent the knob tor:l be darkened,
bottom, and pre noling i Ig 0 d. ohaoh wi)
On turning ?heljn‘fuu of ‘elogtric l'uo ‘the Aurora
the glass will }:a exactly resemb m}?ing will con-
stream and ﬂash’avens, and the flas emoved from
Srsgimin 0L ¢ eac after the glass 1s © ceases, Con-
tinue for some tn When the ﬂashm(lf and by rub-
the cond\lctor.h flask in your han;; the body of
tinue to hold t ef the other hand © The luminous
BEp e g K e i ple, but is affixed
the flask, th}: ?;f the same principie, the table.
conductor is

tanding on
to a foot, for the Purposi:x(x)lfplsoyed to exhaust the
i

i 4 Ve eX-
;g. b is a syrnge k used in the abo
Fig. conductor or flas D2
luminous ¢

d to the con-




periments. Ty o this,
flask, or the plate of the
then screw th

female screw G be
i which covers the shoulder

.
v

_ sufﬁcienﬂy exhausted,
' Exprrg, 45.— 1Ty
4 insulated ball, four

f end which ig most

fixed to another insulateq
; ball within the striking dis
; and the spark, ip passing
§ the ball, wil

5
3.
=
—
=
s
i o o
[¢2)
o8 =~ 7
&
.
=
&,
S
g
w
e

Seen only in a dark -
face of aip which

ness of the spark

a chargeq jar.  The sliding
IS made to 1oy, the upper

§yringe, and in a fey minutes
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unscrew the ball of he
luminous conductor, and

€ syringe in the place of either of
these pieces, being careful that

the bottom of the

ars close against the leather

abed. Then work the
the glass will be

he Luminous Thread.—To an
inches in diameter, fix silver
thread about foy, yards long. Thjs 11

wread—the

remote from the ball—must be

substance. Bring the
tance of the conductor,
from the conductor to

! appear very brilliant ; the whole
' length of the thread wil] appear f;
d at the same instang, When the S|

tintly luminous
»ark Is confined

receives the spark, by shortening
the thread, it i) not fail to ine

rease the bright-

wire A, at the top,
€gg; and the dis-
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t exceed a
der should no Teotrin
he eggs asun : The elec
lancet (1){01t' lthe giﬁghth of an inch.
quarter

- means of the
ss down, by me Al
X Fes nade to pass i all A, will,
s bel:‘lg 11']0(1 through the wire a&ibeggs, very
di%i]}:é g]daarkened room, render
i
: 1b.—Let
luminous. 47— To Illuminale the %‘h\?}’;ich tes
N iy  bs 0 &
1 Exife%nities Bl vl year, On?‘ a charged jar,
“ede)f'om the outside coating 0 he branch of the
m(}l fhl other is connected with or table at about
n]]"gchquin" rod, be laid upon fi}on‘] each other ;
Qischargmg ; distance e
of an inch . over the interuj
0|n e‘tcnltr}lce the thumb e}.;act]).' %‘:tl down. Now
:if: (E' the circuit, pressing it contact with the
by the discharging rod in the discharge,
o 111}% f the jar, and on makmg;1 ik Monh,
) ar,
i:'lll;;chonece*m'ilv tghes Pl?ce uul:i(nf)el’ as to show
, cEaRalil) . uch a I lhl“
it wi illuminated in & -vessels. In
‘ttht‘*‘ gl)lll):: and the principal blogdr::t be afraid of
experiment the operator nee harge of the jar
ré(l‘eiviu* a shock, for the dl(sic at most, it only
eiving ) o Ba Ly
b A ‘ire to wire, and, g -, which is
l):fwets ttliontlhl‘;nlflf with a sort of tremor,
affects the
S i npleasant. Tater.— Let
f‘"ﬁ’ o beu;ggli_l To Illuminale ? g}f;eﬁmem,
(»\'er?tll’xli:rir be éiisposed as in ihe ﬁimba a large,
(*xcc'ptingb that, instead i) ; }]:vater , be laid over
clear glass decanter, full o_t On making the
the interruption of the c1rcll1_1'1 minated through-
discharge, the water will be illu fiz., by passing
uult ‘zgﬂ,er the same ma“ncr—-‘ﬂlé’su;lhce of a
thc'clmrge of a Leyden jar O‘V?henl or, lastly,
Variety of bodies, or under All m’ostly appeat
througl, them, *hese.bOdle?‘ 1?1‘1(3 discharge, and
luminated at the time (;) after it.
Sumetimes for a few seconds
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The ignition of mflammable
thus exhibited :—

Exrrr. 497, Lgnite Lesin.—The com.
mon method of kindling resin by the electric
spark is to pulverize it, anq dust the powder on
some dry cotton wool, Thus, if a small quantity
of flax or cotton wool is loosely tied on one of
the knobs of the discharging rod, and ‘a little
finely powdered resin dusted on it, and a jar be
discharged, by bringing the engd of the rod thus
Prepared in contact it} the knob of the Jjar, the
charge will pass through the flax o wool, and in

80 doing will melt anq ignite the resin, and set

the whole on fire. But the inflammation of resin
is rendered sti]] more striking by the following—

Exrer. 50.—73, Ignite Resin in Water.—

Let a flat porcelain dish be fiJleq with water, and
on the surface of the water strew g quantity of
finely-powdered resin.  Place two wires at the
opposite sides of the dish, having their ends near
the surface of the water, and at about the dis-
tance of four inches from each other. Pass the
charge of 3 large jar through the wires, and the
resin, which forms part of the circuit, will be
beautifully inflamed.
XPER. 51.—7p Lgnite Spirits of Wine or
ther.—Rectified Spirits of wine or ether may be
thus inflameq by a single spark from the con-
uctor, or the machine when in action. Hang on
the conductor a short rod, having a small ball at
its end. hen pour some spirits of wine, a little
Warmed, into a meta) Spoon ;5 hold the spoon by
the handle, apq Place it 5o that the small knob of
the roq may be about one jnch above the surface
of the Spirit.  In this situation turn the machine,
and the spark from the knob will set the Spirit on

substances may be

. 11~
ent may be varied, an(z :(f;s
: 2 - of spectators.
-ery agreeable to a con}l)nni\ t?rf; 1Q e
dered ‘el}gt‘mdin" upon the insula )%y Wold die
A person sta ith the conductor, ma
: with the cont 1, and another
communicating irit in his hand, a it
qth the spiri ! set the spir
e 1tt'\ndin(r upon the floor, malvn a small dis-
person, sta s Ding his ﬁnger withy Bt i B
s bmﬁstead of his finger, tie experi-
irit with a piece of ice, when e €XperE
the :Dz‘l'm seem much more S\tl;rlléi;lgbupon the
nmen o erson S e
- d by the p N
oor, ai e over the surface o o
ing substance over ally well.  This e
dumm.%eriment succeeds equtllzi} :tiﬂ more strik-
1110_631 t is sometimes rendere LIve«\r the con-
1]enn-]enl following manner :— \“‘vine glasses.
ing in t‘]cqce on the table three s e
ductor,tpt{le first glass with thelceobottom of it,
g;)”:ieéhain which will l‘e(ixch dt(;;hti;d be connCCthf
g the second an in the form o
and w l.th 2 ]i?tﬂue brass wire, bent in (tmd s
by a piese 2 Fill the first and sre(; e
1]}‘ellett'::er z.md into the t}m‘d l)f;‘;e having a ball
"F\irln ‘t‘he n;achine, and, ‘;;ltfh ?n“the ether, and it
) ; %k fro shid
ixed to it, draw a spar this expe
nﬁilﬁxel(}eminln’nediate\v mﬂauletd . wali through two
W ic fluid has to pass to
ctric fluid o it can come
3}6111} t’? ;oilt(’:ons of water before it ¢
istine 5

the ether.

fre.  This experim

tance of it.
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SECTION x,
On the Shock and Spark.

Exrzr. 52.—0[@2'7?_9 a Person the Llectrie
Shock.—Let a Person put a finger to fhe outer
coating of a charged jar, near the bottom, anq
then put 5 finger of tie other hand to the "ball.
He will then act as a discharging-rod, and re.
ceive a shock through his armg and breast. The
person should not 8rasp the jar by the coating,
much less lift it up from the table, as he might,
by the suddenness of the shock, let it fall.

Exrer. 537, confine the Shock 1o any
Part of the Boa’g/.—Suppose it were required to
confine the whole of a shock to that part of the
arm which js betweep the shoulder ang the elbow.

ie one end of a brass chain to the elbow by a
ribbon oy g piece of silk cord, and put the other
end of the chain round the bottom of 3 Jjar set tobe
charged at the conductor, They tie one end of
another chain in the Same manner to the shoulder,
and desire apn assistant to take hold of that chain
about a foot from the other end, holding it quite
clear from the former chain, and s s he may con-
veniently strike the conductor with the loose end
that hangs down from his hang, When the jaris
charged, let the assistant strike any part of the con-
ductor with the Joose enq of the chain; this will
ischarge the Jar, and the person to whom the
chains are tieq will receive the shock, which will
&o through the part of his arm betweer, the chains,
and he will fee] it nowhere elge,
Wwho holds the chain wi]]

experience no shock.
Exrer 4. —Tp give

a Shock 10 any Num-

The assistant = -
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S all the persons
: ¢ it.—Let al
ler of Persons who dqszra chain, and stand so as
join hands, 5o as to form he chain may hold
e e,rcon at either end (?f the : ‘hain g
s ﬁrstp ity of a brass wire, or (; S lgs
mmdez(ht;:n'oh)]s not, the other end :] & 11 3ot fo
han . i laced below the botto wiginey 7
chain bemé’.Pand the person at the ot :iel b (ks
l'le ?har%eci’rcuit may touch Lhehcm:) n\;C ikl s
chiam, or hl( the ]
: i he hand w . Tlet the last
desired) with t the jar, and le
Then charge . is loose hand,
deexpot hold. ductor with his loos
erson touch the con e ive them all a
l»ir;c(;il\x*ill discharge the _]al,fanganiln of wiies be
“I : k at the same instant. 1 a . e e
bfoc. d between every two pmson;cqcion to join
huve a shock, they will bave 1o o but only to dip
:m\g 2 ;mr ev’cn to touch eachh ot}xeradq ek iald
ands, s of the hands ) 1
. rater the fingers sar 15 dise
“tlilom%::; j i joined. .When1 ;}clli %
&mrge(j they wil% allkr_ec;:lll“:fazoi“_’e e-‘li’ eriment, the
iving the shock in t ; charge
}In@g“;?o%l 1d be but slight, ats a strong
char, 2
e e (3.1
ExrEr. 55.—The M cperiment is thus per-
Nt : amusing exXperin . o
This fiumﬁs.‘:;:l q:l larg(:> mezzotmt(:i Pﬁ;’;ts (:Zﬁe
r?er eo%' the‘kin?g), with a frameta:f itg B Ry
lo‘tﬁthe srint, and cut a panel ou]l 1~ounzl. If the
(.'u‘h s dlistan’t from the fram.e a ot Rl i
:-Itlx(t ie through the Picmre’tlt. lgxnthe board that
7e ; te, or gum water, it B
“ lt}: thflfl')olzla Sthe; ins;gde of the glfs, \?::ancyb by
incol;thoand close; then ml wp ft eo]d or brass
;:ildinv the glass well .wlth :::iage %f the back of
& = T g it r ]
leaf, = Gild likewise the mnihc top part, and form
the frame all round, except
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4 communication between that gilding and (e
gilding behind the glass; then put in the board,
and that side is finished. ~ Tupp up the glass, and
gild the fore side exactly over the back gilding;
and when it ig dry, cover it by pasting on :‘i
panel of the picture that has been cut out, oh.
serving to bring the corresponding. parts of the
board and picture together, by which the picture
will appear of 5 piece as at first, only part is be.
hind the glass, and part before, Lastly, hold the
the picture horizontally by the top, and place &
little moveable crown on the king’s head.

If now the picture bhe moderately electrified,
and another person take hold of the frame with
one hand, so that his fingers touch its inside
gilding, and with the other hand endeavour to
take off the crown, he will receive a smart shock,
and fail in the attempt. The operator, who, to
prevent it from falling, holds the picture by the
Upper part, where the inside of the frame is not
gilt, feels nothing of the shock, and may touch
the picture with impunity, which he pretends to
0 as a test of hig loyalty. " If a ring of persons
take a shock among them, the experiment is called
Zhe Conspirators.

BXPER. 56.—Draning 41 Spark.—The ex-

Periment of drawing the spark from the body is
thus performed, Having warmed the insulating
stool a little before the fire, and wiped it clean
from dust, set it op the floor, and let any person
stand upon it, holding one end of a chain, the
other end of which is hooked to the conductor;
the chain being held up at some distance from the
table, and taking care that the clothes of the per-

sondo not touch (he ground or any other conduct- -
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'n the machine, and if the
uiz substance.  Now tl;llll’ 1-11;17;‘:;]0}] bis finger to
wrson standing on the floor l» draw sparks from
'i‘n‘ person on the stool, he may draw sj
3y If“”}{“;;i&?gé Electrical Kiss.—SuggﬁZ%

1! %A?E above-mentioned pexeds o be ? gtriﬁed
. t\\od lady. Let either of them be el.ef1 195
::??l?;:t:)lol( \;'l.xile the other stands at aflihg i
tance 0;1 the floor, so that the d?the’;‘l(l)en if they
may not touch those of the °thel'1 ite each other,
incline their heads and offer _to Saflthe electrified
the fire will snap from the lips o ill make them
person to those of the other, and “,1-11 cause them
both feel such a smart rebuff, as wi m‘ olish their
to separate without being able to ac001‘isled~ of the
purpose, unless they have been. aPlption enough
tircumstance before, and ha\'e_ 1es.0 ! In this ex-
to bear the smart of the electric ﬁ)e'h . for if the
prriment the lips alone should tf;f lady, it will
“outleman puts his hand upon _ i
“; i re. - 20720 —
: E‘xgglglgg.i—T]w Diadem of Beiat.l‘gcixt:l)ﬁac-
Put a hoop of leather that is 511‘.mehndinfr on
quered round a person’s head, Wh}? ’% So‘r holdb the
the stool ; then let a person on t edomove i
tips of his fingers near the Do, anh of electric
round and round it, and bright flas e% oers, and
lizht will come from the hO(}P ‘tglé‘he HEEEh
* felt like a gentle breeze of wind.

L\]\{rl}élne 591f a few little boats s eaé’l?ldﬁh?i
cork or light wood, with small bras(Si- 1id il
for guns, and set to swim in a broa an ol ghiry
dish on the table, a person stnding . v with a
mny zuide them about with the finger,

obbed yod fire the guns. "
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Exrer. 60.— Giving a Shock 14 theTeeth —
Let the person on the stool holq » piece of money
between his teeth, and a person on the floor touck
it. The shock will be so strong as wil] probably ,
make him drop the money, especially if his lips

AR i AN A~

SECTION x, %
The Ldentity of T, hunder and Lightning rwith
E/(’ctricity.

Though it has been allowed by philosophers #
that there is the "ost perfect identity between the
Phenomena of hatural electricity in thunder storus,
and that Produced by means of the ele(‘t}lm3 4
apparatus, since by means of the electrical kite it
it has been drawn from the clouds, phials charged
with it, sparks taken, and shocks given; it will b
Impossible in this brief sketch to enter into any
detailed account of the process by which it i
accumulated ang discharged.

he usual methoq employed to illustrate the
above identity by the effects of artificial, compared
with Datural, e]ectricity on buildings, is by the

following experiment :— 1

Exrer. 1. The H.under-lzouse._—?
thunder-house (Fig. 17), or the obelisk (Feg. 18} '
are made use of to show the necessity of perfeét
conductors to buildings, to defend them from
lightning, :

bPut tghe ball of the jar to the end of the ool

ductor; bring a chaip from the bottom of u"g i

and fasten it to he Look B at the bottom of the ,

1hunder-houso, or obelisk. Then put the P‘“ :
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Ly t
»d in the figure, tha
. as represented in S
“mav be ¢ - s o .
may bLt};ten two ends of the wires beuztl,1ine all
,tuclon Tllis being done, turn thelmil) i s
rapted., e by moving the ball 2
S i ed : then y i ree-quarters
J«";} tlls C?l?\?%der_house to within tlueterqui'it e
";‘-4?1 inlceh of any part of. the Confd ifi)gd"vill be
( «“’hur"e it, and the Sqiare 1)16?0? and if the ex-
diven, out a considerable dlstnn(el-’ ]; it will fall
' .—imem be made with thé Obbe;flt’ in upright,
7 ; 5 5
t if the piece C be fect, you
¥ “\l\l-.irc r]z:kinn the communication P eli{(;loiltyre-
‘..\ dis(‘ln{rge ?t in the same manner w
Aing the wood out of its place.

1
u

1

”
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SECTION XI.
Medical Electricity.

. " ses, we
As this is often employed in val.xou(s)ncéilf: ’sub_
v added the following short notice
Ui : oses
: The machine employed for m?d'lc}fdalt):lcl)gtant
ald have sufficient power to -f\umS y cases an
“ram of strong sparks, for in {nidn) If it be a
ation of this kind is essential. late should
- machine, the diameter Of the Pt; two feet ;
* be Jess than from eighteen mChevsbe from eight
“ be g cylinder, the diamete.r .mzll) paratus are
Y fourteen inches. The aum.hary .a}?}_.lst. A
|2 Simple; the most essential ale.r by which
0 fitted up with Lane’s electrometeh;ed degree
¥ shocks can be given with any I'GQ“;) eonsisting
"e.—2nd. A pairof directors, eac brass cap,
* 2 glags handle, surmounted by a brass
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Astronomical Cir i £5E
cles of various sizes, of
0 zes, 1
. 1mlproved constructions. y i
an reries
£ Courz I(ztrlerll)us.. cveeee.. . from3lL13s.6d.t0 7 17 6
g plete Plinetarium Telliorian and Luna-
um, all elegantly made in Brass, &e., ”

2 2 from 22[.
Globes, of various sizes and Mounting e

from 2/£.12s. 6d. to 15 15 0

- PHILOSOPHICAL INSTRUMENTS.
Single Barrel Air Pum
i:;dgll ]I))(()J:ll))]l: ](‘]vf:—kgl PS 5 .. .. fror?;;glsoss’ ::)) ? Ig g
Professor Leslil‘,"s I;Ia(é;f;;)e for -ngx(});r;:lfgli.(‘:,ls. ik
Air Puri)ps, packed, with a select vafx:zlt]s]' i?’;l(i g
paratus and Book of Instructions, al. 10,;. {)o

Gui 2 °
umtel:lzear;gel;ct(hcr Arfvparatus, for Demonstrating S
stunce of Air f o
" ] tance of Air ... ..., Tom 14s.
Eet of \meimll]s, for same purpose .. A i ::) :
rasssulf:mlsphcrcs, for showing the Air's Pres-
. FISRTEEERR 3 3wan fas e from 14s.
Bell, proving tlere is no sound without j&itro Ls
b
Lead Weights, vi from 75. 6d. to 0 10 ©
) th Blad i
i Air’s Elas’livity ..... d.e.rf'. .&.c.’ }}igﬁnxgzsﬂig
1e clzﬁ‘:nble& Transferer, that transfers a .va~ e o*
, &e., from one receiver to another, .‘
5t ) from 2. 10s. to V
odtz)lf }(;{m“ atey Pump,.exemplifying the nature g
s cane}gss,umifl proving the absurdity of what
1) RCLION S cidwimoin b from 11. 5s. t 3
Improved Forcing ditto, for a constant stre:;m(j Lo S
from2l. 10s.t0 3 3 0

Single Tra
Single Transferers, Plate and Pipe, for Fountain,
from 14s.t0 1 1 0

g

Vil

£ s d.

{opper Air Pipe, for Experiments on Foul Air
GERBES iriis o 5 s1v eimani ¢ 4s.
4 Flat Plate with Collar of Leather, with sliding
Wire for placing on Receivers, from 10
An Apparatus for Firing Gunpowder in Vacuo
A Copper Bottle, Beam, and Stand, for accu-
rately Weighing Alr. o 0ssses eerens
A Glass Vessel for making a Fountain in Vacuo,
from 5s. 6d.to
Glass with Bladders showing the action of the
Lungs .
Ditto, mounted with a figure of Bacchus
Balance, Beam, and Stand : :
Filtering Cup, showing the Porosity of Vege-
tables. ..coaeeroceen from 3s. 6d. to
Plate and Piece of Wood for same Ppurpose,
from 4s.t0 0 7
Striking Flint and Steel in

212

014

0o 6
¥ 11

0 5

An Apperatus for

Vacuo
The Torricellian Burometrical
Fruit Stands.....ooveeeee :
Candlestick
Syringe, with
Breaking Squares, Cage, and Cap
Glass Bubble and Stand . ueersaee e szt
Hand and Radder Glasses from 3s. 6d. t0
A Receiver, Dish, and Stand, for congelation of

wateri..... T R L -l
With great variety

Experiment
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Exhausting Syringes .. ...« -+ from 10s. 6d. to
Condensing ditto. ....- -+ .....from10s. 6d.to 110

Improved Nipple Pumps, for drawing the milk
from the breast from 10s, 6d.to 1 1

Stomach Pumps, on the most improved construc-
Blon o s e Lt s S from 2l 2s.to 3 13

Air Fountains of Copper, with Syringe, and va-
rious Setsof Jets. ... ..-v- from 41.10s. to 10 10

3 3

from 14s.to 018 0

om 10s.to 014 0
018 ©
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0
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0

0
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0
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West’s improv
Vest's improved Cups, for applying 3
Newly Invented Flesible Ea};p'l‘)rfr; Ielfsi‘ff“' :
Lecommeuded by all the emiugm an
ondon for deaf persons =y

Domestic Enema Syringe

ELECTRICAL MACHINES AND APPARATUS

Cvli §
ymrggxs'L Electrical Machines, mounted oz th
improved construction ..from 3g« t: 20 0

9-inch Plate El i
1 0 ectrical Machi
12-‘mch ditto ditto e
;Sf-mch ditto ditto

- ootthinrt: ditto, to any diameter, mounze;- m

experiglsetugo]mplete manner for medical or
X Al ‘uge. .. .in. . f 0s
Electrical Batteries and Combin;gn}a:sw' o
(

from 2l. 2s. to

Universal Discl
0 S scharger and
Qxfadrant Electrorielers grree
Jomt’ed Discharger
éummous Conductor. . ... fi
T}xlhmcxlstecliq s I R g ey
under-House, for demonstrat i by
. fonductors’ 'o'r‘ demonstrating the use of
ot il i s s s i b s
Obelisk Pyramids, for ditvo. .
Set of three Bells

Luminous N i s
. B . 6d. to
mes and Words, from 10s. 6d. to

Diam d N 7 to
1amond and »I)Utled Jars ., from 7s. 6d.
ce e . .

cocomee o L
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ix.

Copper Plates and Stand, for Dancing Images,

from 8s. 6d.to 0 10 6

Flectrical Tin Fire-house .......ccecccocco
Shooter and Mark ......... i s e e 8
Sral Head with HAIE o ssve cvees st gn s ag Lo
Electrical Star ....ooeeee-reees from 4s. 6d.to 010 6
Ditto Jars with Electrometers...... from 12s. to 1
New Grain Weight Electrometers .. ...« -
Medical Jars, for giving Shocks in the most
qualified MADNET «oonveercsnss iy L
Electrical Stools or Chairs...... from 10s. 6d.to 3 1
Glass for the Eye ... ooovuvnnernecees die iy il
Ditto o theBaT oo isssnslecaniosssins gl

With a variety of apparatus, too numerous for
insertion herein, which, as well as the ma-
chines, are mounted after the most improved
and eligible methods, 50 25 to render them
both powerful and permanent.

Plain Pediment Portable Barometers,
from 21. 2s. to

Hook’s Wheel Barometers...... from 21. 2s. to
Brewing Thermometers. . ... . 55. 6d., 8s. 6d., t0
Small Pocket ditto. . ....eo- o A from 7s. to
Self-registering ditto ....veeeeene from 10s. to
Six’s Thermometers. ....o.exeve=® from 21s. to

Wollaston’s Portable Thermometrical ~Baro-
meter, for measuring the height of moun-

FAIBE. & ¢ oo aed s i aseronsiaint Fo@tiae B 5 8
Barometer for measuring the height of moun-

B P N from 4l. 4s. to 12 12
A Travelling ditto, with Thermometer . ....--- 4 4
Marine Barometers .....ec-ve- _from 3. 3s. to
Thermometers .. ...« -szeves" from 3s. 6d. to
A small 2} inch Pocket Thermometer, in Ivory

Case, with Compass, &e..... from 11. 8s. to
Six’s Thermometer, for registering the extreme

of Cold or Heat.........- from 1. 7s. to

Night Thermometer, for Cold, from 10s. 6d. to
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Dr. M i t
r. Mason’s Hygrome s o L £ s d
tables g ..t‘-‘*tcr, with description and gl - Wollaston’s Sliding Scale of Clemical Equi-
Hygrometers, for show'i;q.g't'};é;r; . from 15s.t0 119 ¢ e 0 4 ©
" ness of theair . . ., O}Sture and dry. \ Blake’s ditto, for Exchanges, Bullion Stocks,
& Iirf)fessor Leslie’s ditto ...... .. Tom 7s. 6d. to 0 10 Weights, and Measures ..........ocec:- 0 6 0
gt 3drorpe;ter8, for discovering Taas s e 3 83 0 Models of Crystals, in boxes ........ from 9s. to 2 12 6 i
’L; “’ests’gnms STy J ?mf;r;?gég of The Pyro-Pneumatic Lamp, for instantancous |
| combined Glass Hydromet .6d.to 4 4 o0 MEHE L ah i r e e from 14. 5s. to 1 10 0 !
}g §oymeter, for trying t}};gr:{::seru?m} Sagc.ha- : SpiritgLamps .................. from3s.to 0 6 6
“ Hyd WVorts, &e. ..., . .. ... f'gom (;0 Spirits, Pocket Condenser, for instantaneous light by the
i G')] rostatic Balances ... ... from 4l s.6d.to 016 6 rapid compression of @ir ..........oee - 6
!: T; vanic Batteries... . .. .. i 14s. 6d.to 818 6 All kinds of Chemical Furnaces, Troughs, Stop- !
i We Itlﬂg"etlc Galvanic Api;alr.a-tﬁs om 1I. 7s. to 10 10 0 Cocks, Blow-Pipes, &c. i
3] est’s Improved Medical Galvanic Machines 012 0 A Hans Electrometer, and Stand, a Magnetic
g? M flri) IalChmES, Needle, and Insulated Forceps, packed in 2
{; o aglr;ets ................. ;‘n 3[.3s.to 6 6 0 small case for the pocket.......ooovvenes
4 ;ma Balloons ... . ... ... """ 564 rom2s.to 111 6 Steel Stakes, Mortars, &e. !
i SXII’II;?IZ“{S for filling of ditto . ... rom2s. 6d.to 0 12 0 i Lapidary’s Mills, for cutting, grinding, and
i Stills, complete, and Book of Instractions. 0 .5 487 polishing stones ............ from 7. 7s. to 12 12 0 |
4 . from. 1 l“cm’ﬂs; - A small portable Chest of Chemical Amusements, |
H -10s.to 2 10 o0 and Book of Instructions...... from 15s.to 1 11 6
[ Ditto on a more extensive scale, from 3L. 3s. to 6 6 0
MINERA z Geological Hammers, of the forms recommended
The Mineralogical I{‘OGISIAL INSTRUMENTS, by Dr. M<Culloch .......ovven from 3s.to 0 7 6
: ravelling o
:;’;ry thing required ;:x? g:;z,mcon;:{mmg P
n smau::a;ggi e e gty S 4 %)
\AV Wollaston’s gf;lr?iooorﬁe.té,: .f',.'o' _frolm 12. 10s. to 2 ;3 g MECHANICS.
ollaston’s > Irom 2/ 12s. 6d.
West’s imprzif:;a;?ti Blow-Pipe......... . ... e f) g lg g % The Mechanical Powers, for llustrating and De-
Platina Spoons 0 isea s s vies from 7s. 62.to 0 10 6 i | monstrating the Laws of Motion, Gravity,
Diths Nlperg 4o it e ashsn i 0 4 6 &c. ; a Set, neatly made in Brass, consisting
Pepy’s improve(i .d.iit-o ........... fromds. 6d.to 0 ¢ 6 of a Bualance, Pulleys, different kinds of
Platina Ingots per oz' . Levers, Inclined Plane, Wkeel and Axle,
Ditto, in wire, ,per B Screw, Compound Engine, Compound Lever,
Platina Cl'uci’bles Z'L 4 Double Cone to move up an Inclined Plane,
Basins, at Pcr’oz amina, and Evaporating Friction Wheel, Weights, Wedges, &c.,
i complete in Mahogany Case..........-- 27 0 0
[Any part of the aboveapparatus made to order.]
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: £ s d
Attwood’s elegant and accurate Apparatus, for
demonstrating accelerated and retarded mo-
tion, and other interesting laws in mechanics 28 0 ©
Boxes of Geometric Solids .......from 8s. 6d.to 014 ©
As also every description of Chemical Apparatus {too
numerous for insertion) of the very best workmanship and
materials, wholesale and for exportation.

N.B.—An extensive assortment of Second-hand Instru-
ments and Mathematical Books, &c., on sale, at moderate
prices.

Instruments purchased or taken in cxchange.

Models of every description of Steam Engines, Machi-
nery, &c., made to order.

WEST'S Improved GCALVANIC MACBINSS-
For the purpose of administering Galvanism amedically, in €ases of

PARALYSIS, RHEUMATISY, NERVOUSNESS, PAINS IN TIE
LIMBS, LIVER COMPLAINTS, DEFECTIVE HEARING, &c.

Mr. West informs the Medical Profession and public generallys that
he has constructed his IMPROVED APPARATUS On & principle for medi-
cal purposes, so that the operator may regulate the Galvanic Current,
from the slightest vibrations to the most powerful intensity, thus Ten-
dering Galvanism more effective in the various complaints than here-
tofore. Price £3 3s. to £6 6s., with full printed directions.

FINIS.
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Printed by Chapman and Elcoate, Peterborongh-court, and 5 Shoe-
lane, Fleet-street. !




. imeomTaNT
SPECTACLES

OUT-DOOR EXERCISE.
FRANGIS WEST,

‘ (Successor to Mf._:ddams.)v
OPTICIAN TO THE QUEEN,,
. 83, FLEET. STREET, LONDOK,

Respectfully bq;s to"call the attention of the Nobility and Public to
_his CORRECTUS S PECULATUS, or NEWLY-CONSTRUCTED
SPECTACLES, ‘whith,will Be fotind particularly advantageous to .
Sporismen, Pedestrians, or any other personstaking violentexercise,
as it is not possible to displacé them. 'The Lenses are ground with -
F. W.’s usual carg, of the finest Bohemian Glass, or Peblle; and, as .
they are always concentric with the pupil of the eye, they may be
pronounced the most perfect Spectacles that haye hitherto been
. constructed for walking, riding, public exhibitions, %c., &c.

N

A S

WEST’S IMPROVED GAUZE RAILWAY  SPECTACLES;
also, BLUE GLASS EYE PROTECTORS, mounted in Light Blue }
. Steel Frames, froia 5s. to 24s. per pair, .These will be found ia-
valuable in travelling, beingan etfectual preventative against heat,
light, wind, dust, &e. &ec. : ey R
: R Bl > Six e # € S vk
: JUSTsPUBLISHED' BY F, WEST,
- ‘w pAn--Anatomical Diagram of the Human Eye; inwhich all the
Interpal Structures of the Eye are Accurztely Developed ;” price 2s.,
coloured—*¢ Companion 1o the Microscope”—**Chemical Recrea-
tions”—**A Key to the Study of Astronomy”’~**How to Choose:
and How to Usethe Camera Lucida®—*Description and Use of
Mathematical Instruments”—*‘ Brief Account of the Barometer, and
Comparative Scales of the Thermomet€”—* Description of the Airs -
Pamp, and Use of the various Apparatus’—'* Electrician’s Guide”
—<An Accmunt of Intellectual Toys”’—**Brief View of the Solar.
System”—* Method of placing Horizontal Supn-Dials, Ring-Dials, =
and Joint.Dials.” Also, Pt Te G e
PART 1I. OF WEST'S ELECTROGRAPHY,
o - v+ Price 6d.
*.% Optical, Mathematical, and Philosophical Instrurents of
every description, wholesale and for exportation, of the best work-
manship, and on the most reasonable terms. g

Chapman and Elcoate, Printers, Peterborough-court, and 5, Shoe-
¢ lane, Fleet-street.




