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ExTrRrED, according to Act of Congress, in the year 1848,
By BENJAMIN PIKE, Jr.,
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MAGNETIC INSTRUMENTS.

Fig. 409.
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Bar Magnets. — (Fig. 400.) — These
adapted for the experimental elucidation of that

instruments are
peculiar

property conferred on bodies essentially composed of iron,

whereby, under certain circumstanc

es, they acquire the

powers of polarity, attraction of unmagnetic iron, attraction
and repulsion of magnetic iron, and the influence of inducing

magnetism in other iron not previously magnetic.
Price, 4 inch, 25¢ts.; 6 inch, 38ects.

“« B ¥ $0.50 and %0.75.
“ 10 « $0.75 <« $1.00.
“®“ 12 * $1.00 ¢ $1.50.

Artificcal Magnets (Fig. 410) made of
steel, are now generally used in preference
to the natural magnet, or loadstone, not only /
as they may be procured with greater ease, ||
but because they are far superior to the |||
natural magnet in strength, and communi-
cate the magnetic virtue more powerfully,
and may be varied in their form more easily ;
the most usual of which is the bar magnet,
and the horse-shoe or U magnet ; the latter
1s much the most powerful. The piece of
ron used to connect the poles, or extremities
of a horse-shoe magnet, i1s the armature or
keeper, and by being kept on the polesof the
magnet when not in use, preserves its power.
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Many pleasing experiments with needles, keys, steel filings,
and other iron or steel articles may be performed by the aid
of the horse-shoe magnet.
Price, 2 inch, $0.31; 3 inch, $0.50; 41 inch, $0.75.
“ 6 ¢ $1.00; 8 ¢« $1.50; 10 < $2.25.

Fig 411. Compound Horse-shoe Magnet.—(Fig.
411.)—Compound horse-shoe magnet, or
battery of single horse-shoe magnets,
held together by screws or other contri-
vances. The association of several bars
\ is a set. Mounting with an appropriate
I} armature greatly increases the magnetic
i power, not only for suspending weights,
/7 but also the capability of making other
/ magnets,
Price, 8-inch, 3 bars, $5.00.
¢“  8-inch, ¢ $7.50.
“ 10-inch, *  $10.00.
¢“ 12-inch, <« $12.50.
““ 12-inch, 5 bars, $16 and $20.

Fig. 413.

Magnetic Needles.—(Figs. 412 and 4183, as above.)—Mag-
netic steel needles of various lengths and forms, mounted
with central hard metal caps for suspending on pointed
stands, for the purpose of illustrating the influence of ter-
restrial magnetism as regards the horizontal directive force :
also the polarity of a magnetic body, by its attractive and
repulsive qualities, in relation to similar and dissimilar poles.

Price, $0.38 to $1.00.
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Horizontal steel bar needles, prepared for delicate investi-
gations. These needles are constructed of various shapes
and dimensions, mounted with central agate, or ruby caps,
and every precaution taken in selecting the finest quality of
steel for their construction, and its treatment afterwards, in
the formation of the needles, also in the method empluy&d
in the magnetization. Price, $2.50 to $5.50.

Brass stand, with fine steel point, for the suspension of
horizontal magnetic needles.
Price, $1.00; wood stand with steel point, $0.25.

Fig. 414 Fig. 415.

The Astatic Needle.—(Fig. 414.)—Two needles, perfectly
similar in their form, and magnetic intensity, are turned
with their poles in oppesite directions, and placed upon the
same axis perpendicular to their length.

The adjustment of the opposing polarities of the two
needles ah-::uld be such, that the directive power of the
combination resulting from the magnetism of the earth is
very nearly balanced ; the compound needle being allowed
to retain only Bufﬁment power to bring it to a constant posi-
tion when uninflueneed by any electrical current. This
needle is very sensitive to even a feeble galvanic current, and
is used in delicate galvanometers.

Price, $2.00 to $5.00.

Dipping Needle—(Fig. 415, as above.)—This magnetic
needlﬂ the cap of whmh is mounted in small _gimbals, or
a universal joint, admits of the needle moving in a vertical
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plane as well as i a horizontal plane. This arrangement,
with its stand and graduated arc, furnishes the lecturer with
an instrument peculiarly adapted for the illustration of the
real influence of terrestrial magnetism upon magnetic bodies,
having free motion in all directions.

Price, with graduated arc, $6.00.

“  without H $3.00.
Fig. 416. Fig. 417.
19
'”f*
£
e 3
_ \ -
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L) o
g | g
1 e

Small Dipping Needle with Graduated Arc—(Fig. 416,
as above.)—Small dipping needle, with brass graduated
quadrant, upon which the needle shows the dip. If this
small instrument be moved along a bar magnet, it illustrates
the relative situations and tendencies common to a needle
when acted upon by the influenee of the earth’s magnetism.
For when placed on the middle or equatorial part, the mu-
tual attractions of the north and south poles balance each
other, and cause the needle to stand exaetly parallel to the
bar; but as the needle is moved towards either extremity,
it will be inclined aeccording to its distance from the mag-
netic poles. ' Price, $3.50 and $5.00.

Dipping Needle with Graduated Ring—(Fig. 417, as
above.)—Dipping needle with graduated brass ring, upon
which the needle indicates the inclination or dips due to ter-
restrial influence. When the apparatus is passed over a bar
magnet, a popular ustration is afforded of the action of the
earth’s magnetism. Price, $6.00.
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Magnetic Dirks, Arma- Fig. 418.
tures, d&c.— (Fig. 418.) —
1. Circular and Star Discs,

2 3
A
of soft plate wron, for illus-
trating the distribution of
magnetism on ferruginous
5 ¢ W\ 7 /

bodies. When the pole of a

magnet 1s placed on or near

the centre of the discs, the

extremities exhibit dissimi-

milar polar states to that developed at the centre.
Price, 50 cts.

2. Soft iron Cylindrical Armature, which, when placed
upon an inclined horse-shoe magnet, descends by its own
weight, rolls over the face, and partially ascends agan on
the under side. Price, $1.00 and $2.00.

3. Flat Steel Bars, straight and circular, to illustrate the
effect of division and fracture in the distribution of mag-
netism. When the magnetic bars are suddenly separated in
the centre, or a portion broken off from either end, each
piece will be a complete magnet. Price, 124 cts. and 25 cts.

4, Slender Cylindrical Rods and half links to form a chain
of soft iron of various dimensions, to illustrate that inductive
influence renders soft iron a temporary magnet, while in ap-
proximation with a permanent steel magnet.

Price, per dozen, 25 cts. and 50 cts.

5. Armature consisting of a cross bar of soft iron, which,
when attached by attraction to the pole of a permanent
magnet, suspends soft iron balls at each end of the bar, and
exhibits a pleasing variety in magnetic inductive phenomena.

Price, 75 cts.

6. Iron balls polished. Price, each, 25 cts.

7. Robinson’s forked or Y shaped soft iron armature, for
demonstrating the neutralization or destruction of induced
magnetism, by two equal and opposite magnetic actions.
If one branch be suspended to a pole of a horse-shoe mag-
net, the lower end of the fork will attract and support a
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piece of iron ; but if both branches of the fork be applied
to both poles of the magnet, the attractive power of the
lower end is neutralized or destroyed, for it no longer sus-
pends the piece of iron. Price, $0.50.

The above seven pieces of apparatus, together with some
soft iron filings for sifting on paper, or g%ass dises, placed
over the poles of a magnet, to exhibit the beautiful and
systematic arrangement of the magnetic curves, form an
amusing and interesting apparatus,

Price, of the whole, with two magnets, $6.00.

Fig. 420,

Magnetic Toys.
~—(Figs. 419 and
420.)—These con-
sist of swans,
ducks, fish, boats,
&c., and are a
source of pleasing amusement to
youth, from the various pheno-
mena presented by the action of
the dificrent poles of the magnet,
in alternately attracting and re-
pelling the same object. They
are constructed to swim in a bowl or basin of water, where,
by the application of the magnet wand, they may be made
to perform a number of curious and pleasing evolutions.

' Price, 25cts. to 50cts., and 75cts. each.




ELECTRO-MAGNETIC INSTRUMENTS.

De La Rive's Ring —(Fig. 421.)—This
consists of a glass eylindrical vessel, having
a cork float attached to its upper end;
into this vessel is inserted a small voltaic
combination, consisting of a plate of znc
surrounded by a plate of copper; the zinc
plate being insulated from the copper.
A copper wire attached to both these
plates is made into the form of a nng, con-
sisting of several coils of the wire, which 1s
insulated by being wrapped around with
thread. Upon pouring dilute sulphuric
acid into the vessels, an(b‘l placing the plates
in it, voltaic action commences, and is manifested by placing
the apparatus afloat in water, when the coil will Eave a
tendency to take a position in the plane of the magnetic
meridian, and will exhibit all the effects of the attractive
and repulsive tendencies described, when a strong magnet
is brought near it on either side. If the Fule be presented
to it on the side where attraction takes place, the ring will
move towards it till it arrives at the pole, and then proceed
onwards in the same course, the magnet being held in the
axis of the ring, till it reaches the middle of the magnet;
but there it seems inclined to stop; and then, after a few
oscillations, it settles as in a position of equilibrium ; for if
purposely displaced by bringing it forwards towards the
other pole, it returns with a force which shows that it is
repelled from that other pole. Let us now withdraw the
magnet, and turning it half round, so that its poles are in
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directions the reverse of what they were at first, and hold-
ing the ring in one hand, let us a.gain introduce the magnet
into it with the other hand, until it is half-way through ;
the slightest change in this position causes it to move with
an accelerated velocity towards that pole which is nearest to
it; and getting entirely clear of the magnet, it is projected
to a considerable distance from it. At fength, however, it
stops, and, gradually turning round, presents the opposite
face to the magnet; attraction now takes place, and the
ring returns to the magnet with a force equal to that with
which it had before fled from it; and passing again over
its pole, finally rests in its position of equilibrium, encircling
the middle, or what may be termed the equator of the mag-
net. In the former position it was equally attracted by the
two poles of the magnet: in the latter it s equally repelled.
Price, $1.00.

Fig. 422. Improved form of De la Rive’s Ring—(Fig.
7\ 422.)—Another and preferable form of the same
instrument, in which the motions are less imped-
ed, consists in its being set afloat in a little glass
bowl, and the voltaic pair placed in a horizontal
position ; the whole 1s then set afloat in a large
basin of water, and on pouring a little dilute
sulphuric acid into the bowl, the coil will be
surprisingly sensible to the influence of a magnet, and will

be attracted and repelled at a distance of several inches.
Price, $1.25.

Fig. 423. Floating Coil—(Fig. 423.)—

e A simple  galvanic  apparatus,

UUOOMY which when placed in acidulated

water turns spontaneously, so as

to place itself north or south, or

accordant to the magnetic meri-

dian. It consists of a coil of wire,

the ends of which are brought

through the coil, and are terminated by two pieces of metal,

about an inch square each; one plate being of zinc, the

other of copper. When this instrument is in use, it is ne-

cessary to suspend it by a thread, or support it by a cork
at each end, lest 1t should sink. Price. $1.00.
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Hlectro- Magnet.—(Fig. 424.) — This
consists of a piece of soft iron bent in a
U form, and surmounted with a coil, or
succession of coils of insulated copper
wire, the ends of which are connected
with a voltaic scries. Attached to the
faces of the magnet is a piece of iron
cailed the lifter, having a hook or ring
for suspending any weight.

Price, three sizes, $1.00, $1.50,
and $2.50.

Large Electro- Magnet.—(Fig. 425.)—
This cut represents one of the most ele-
gant modes of mounting large electro-
magnets. The magnet is mounted, poles
upward, on a firm and substantial base,
having a pillar with an arm, or lever,
passing through a mortice on the top of
1t ; the lever being attached to the lifter

Fig. 425.

11411
.....
------

94 BROADWAY.NY
N
over the poles of the magnet, the coils on the electro-mag-

net are attached by their ends to the screw cups on the

base, or conveniently connecting with the battery.
Price, $20.00 to $40.00.

B. PIKE

VOL. 1I.—2
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Fig. 426.

The Magic Circle—(Fig. 426.)—This consists of a coil
of coarse insulated copper wire, through which is placed
two semicircular pieces of soft iron, the faces accurately
fitted to each other, and when together forming a ring; to
each portion there is attached a handle for holding by. On
connecting the ends of the coil with the poles of a galvanic
battery, the ring being placed within the coil, the two parts
are held firmly together, although there may be no contact
between the coil and the ring, and requiring considerable
force to separate those of the best make with ball and
socket handles, resisting the power of two men to separate.

Price, with ring handles, §1.00, $1.50, §1.75.
$¢ 11 6& *2_50.
“with ball and socket handles,  $7.00.

Iron Rod supported wn the Air within @ Wire Heliv.—
(Fig. 427, next page.)—This apparatus consists of a helix,
or coil of coarse insulated copper wire, of about two or
three inches in length, and about the same diameter, hav-
Ing an apertuF in the centre of the coil of about one-third
or one-half of an inch in diameter, the terminations of the
wire being arranged for connecting with the cups of a gal-
vanic battery. A rod of soft iron of about three times the
length, and somewhat smaller than the interior of the helix,
to allow it to pass through with perfect freedom, is placed
within it. If now the connexions are made with a power-
ful battery, the rod will be supported within the coil, resist-
ing considerable effort to displace it, and when forced out
of its position bounding back to its former place,
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Fig. 427.

The battery required to perform this experiment with
advantage should be of a power not less than three of
‘““ Grove’s series,” of the usual size.

Price, $1.'75, $3.00, and $5.00.

Fig. 428.

'fii'.'ii!'".’ij:i#.’.'."e'.‘-"n‘Jf"“'f'l'.ﬁ'.'(.'|'|'I"r‘|fuﬂr’f R iH:'fﬁEllh‘IF'lﬂ’u Il ﬂ"‘f m ﬁ

Heliz on Stand.—(Fig. 428, as above.)—The helix con-
sists of a coil of insulated copper wire, bound in the form of
a close spiral spring, in one or several layers, so as to form
a hollow cylmder, into which an iron rod or any body to be
magnetized, is to be placed. Those having a numher of
layers, and the internal diameter small, have great mag-

netizing power. Price, $2.50 and $3.00.

Cireular Magnetic Coil—(Fig. 429, next page)—Consists
of a flat coil of insulated copper wire, rolled up, for the
purpose of transmitting a current of the electric fluid. One
end of the coil is pointed, and mounted on a metallic centre,
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Fig. 429. which is fixed in a maho-

gany base, and connected
with a cap at one end of
the base, by a wire on the
bottom. The coil is sup-
ported at the upper part by
a vertical arm, and termi-
ates in a cup with binding
screw, as also the one on
the base, for connecting
. with the poles of the bat-
_==_ tery; on transmitting a cur-
& rent through the coil, polar-

ity and magnetic attraction

are produced, one side of the coil being north and the other.
south. Price, $2.00.

Fig. 430. Apparatus for Oer-
sted’s  Kxperiment. —
(Fig. 430.)—This con-

E" sists of a rectangular

M frame of brass, support-
ing three cups with
binding screws, in such
a manner that a current
may be sent above a
needle suspended within

the frame, or below the needle, or in both directions, ac-
cnrding as the connexions are made ; the wires p and ~
being insulated where they cross. A positive current pass-
ing horizontally over the needle, from north to south, has a
tendency to cause the north pole to move to the east; con-
sequently, if another current be made to pass under the
wire, from south to north, the needle will be affected with
twice the force that a single wire would have exerted ; or,
what is the same thing, a continuous wire may be bent back
on itself, as in the figure, and this constitutes the simplest
form of the galvanometer. The current, passing in oppo-
site directions, above and below the needle, will conspire,
in both cases, to deflect it from 1its natural position, and in
the same direction, and to bring it into a position nearer to
right angles to the plane of the wires, Price, $3.00.
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Fig. 431.

T | AT

(Fig. 431, as above.)—This cut represents the same in-
strument, mounted on a mahogany base, havin% a graduated
e.

circle for estimating the deviations of the need
Price, $3.50.

Fig. 432

Galvanometer.—One of the simplest forms of the instru-
ment is that represented in Fig. 432, in which a common
compass-needle is suspended on a pivot proceeding from ‘a
wooden stand, and enclosed by a great number of turns of
wire, bent into the shape of a vertical parallelogram, and
the two ends of which terminate, as usual, in small metallic
cups, for the purpose of establishing connexions with any
galvanic combination of which we are desirous to ascertain
and measure the electrical state. A graduated circle, hav-
ing a dark line across it, coinciding with the plane of the
wires, i1s fixed to the pivot, immediately under the needle,
to estimate its deviations in either direction from that plane.

Price $3.50.

2!.-
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Fig. 433. ‘ Galvanometer.—(Fig.
i 433.)—Greater mobility

T T
] B I

| may be given to the

| needle by the more de-
licate mode of suspen-
sion employed in the
balance of torsion. With
this view, it may be sus-
pended at its centre by
a fine thread, or, what
is best of all, by a single
filament of silk, enclosed
in a tube, and attached
to the lower end of a
| short metallic wire, pass-
b ed through the cover

| ——————m—— § | Which crosses the top of
; ﬁ ) the tube, and capable
o s e e e ool Of DEING - turned in  the
ARG ™ aperture with some de=
gree of friction, so as to bring the needle to any required
horizontal position. The angular turning requisite for this
purpose is marked by an index fixed upon the upper end
of the wire, by reference to a small graduated circle imme-
diately below it, in the upper side of the cover. All these
parts are represented in the vertical section. The other
parts of the apparatus, as far as relates to the coils of wire
which encircle the needle, are similar to those of the former
instrument : excepting that the wires in the middle of the
upper part of the coil are separated a little, in order to leave
an opening for the free passage of the thread that supports
the needle. A graduated circle, equal in diameter to the
length of the needle, is placed immediately below the needle.
The compass, wire, and card, are en-
closed in glass in order to secure
them from the agitations of the air,
and to allow of our seeing the posi-
tion of the needle.

Fig. 434.

Price, $8.00.

N\ Galvanometer, with Astatic Needle.
—This figure (Fig. 434) represents a
simple arrangement of the galva-
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nometer, with astatic needle, which will be readily under
stood by a reference to those already described.
Price, $6.00

Improved Galvanometer, with Astatic Fig. 436.
Needle—(Fig. 435.)—In this cut is repre- '
sented an instrument similar to the last,
with delicate and elegant adjustments, form-
ing a galvanic multlpher, the sensibility of
which may be illustrated by making with it
the following experiment: Twist a piece of
iron or zinc wire round one of the binding
screws, connected with one extremity of the
coil ; place on the top of the other binding
screw a drop of spring water, into which [} _ep
dip the other end of the wire, the needles (Fgh~rcreflid
will immediately be moved by the weak [ —eimie
current thus set in motion. Price, $15.00. i

 Gold Leaf Galvanoscope.—(Fig. 436.)
—The construction of this instrument
18 similar to that of Bennet’s electro-
meter, excepting that the leaf is single,
and there is added a forceps to retain
the lower end of the gold leaf, and
complete the galvanic circuit. The
slip of gold leaf, g, is suspended loose-
ly from the forceps, f, while the lower
eud is laid hold of by another forceps
b ; each forceps termmatmg in a cup,
the one, P, being above, and the other,
N, below, for estabhshmg the commu-
aications by which the current is trans-
mitted through the gold leaf. The
whole is enclosed in a cylindrical glass
case, the middle of which is placed
between the poles of a strong horse-
shoe magnet, M, m, so that the tgnld
weaf may be nearly equidistant from them. When the
circuit is completed thruugh the gold leaf, the latter will be
attracted or repelled laterally b}' the poles of the magnet,
eccording as the cwrrent is ascending or descending ; the
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broad surface of the leaf becoming convex towards the
magnet in the one case, and concave in the other. The
curvature of the gold leaf may be viewed in a direction at
right angles to the line of its motion, and may be referred
to a fine line drawn upon the tube in the direction of its
axis. This instrument is a most delicate test of the exist-
ence and direction of a weak galvanic current.
Price, with magnet, $5.00.

Fig. 437.
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Barlow’s FElectro- Magnetic Globe (Fig. 437) is a globe of
wood or pasteboard, supported upon two wooden uprights.
The globe has a wire, covered with silk or cotton, coiled
completely over it, from one pole round and round to the
opposite pole. One end dips into the cup, p; the other into
the cup, ~. When the two poles or lons of a galvanic
battery are connected with the wires in p and ~, the fluid
circulates around the globe, in consequence of which the
globe becomes magnetic, though there is no iron attached
to it ; and a small delicately-balanced magnet placed upon
any part of it will indicate the polarity and dip, in exactly
the same manner as the usual magnet does upon the earth
itself. Price, $3.00.

Marsh’s Vibrating Wire.—(Fig. 438.)—This arrangement
consists of a mahogany base, supporting a brass pillar bent
over at the top, and having a screw cup entering the end,
in the top of which mercury may be put; in the base is a
trough for mercury, and a mercury cup at the side, sup-
ported by a wire connected with the trough; to the end of .
the screw cup at the top there is a slender wire suspended
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from a loop, and capable of free motion ; its lower end is
amalgamated, and dips into a small cistern of mercury ; the
cups, a and b, are filled also with mercury, and through
them the electrical current is passed down the loose wire;
no motion of this wire is perceptible, until a horse-shoe
magnet 1s placed in a horizontal position, on the basis, with
is poles enclosing the wire, when il is instantly urged
either forwards, towards ¢, or backwards, towards d, accord-
ing to the position of the poles, and the direction of the
current. In either case it is thrown out of the mercury,
and the circuit being thus broken, the effect ceases, until
the wire falls back again by its own weight, into the mer-
eury ; when the current being re-established, the same
influence is again exerted, the phenomenon is repeated, and
the wire exhibits a quick succession of vibratory motions.
Price, $2.00.

Fig. 439.

Barlow's Spur Wheel—(Fig. 439.)—This instrument is
mounted on a mahogany base, having a small trough for mer-
cury, and supporting a small brass figure, to which an arm
is attached, branching off and bending downwards, being
divided at its extremities into two branches, between which
a spur-wheel, having a number of rays, is made to revolve
in two centres. A horse-shoe magnet is laid on the base,
with its poles inclosing the spur-wheel. One of the poles
of the battery is to be connected with the mercury in the
trough, and the other to the arm supporting the wheel, or
with mercury cups attached to these parts for the purpose.
The wheel, being constructed so as to turn round freely, will
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revolve with great rapidity as soon as the contacts are
made with the battery ; for this purpose, however, the wheel
must dip so far into the mercury as that each of the rays
shall touch the surface before the preceding ray has quitted
the mercury. The direction of the motion depends, of course,
on the same circumstances as were before mentioned. Mr.
Barlow observes, however, that in general the experiment
succeeds best when the wheel revolves inwards.

Fig. 440. This instrument is also
constructed with two
wheels, as represented in
Fig. 440. An electro-
magnet is sometimes sub-
stituted for the steel m

net, being included in the
<3 circuit with the wheel,

the current flowing through both. Changing the direction
of the current in this arrangement, changes the direction of

the rotation.

Iﬁi '|l|1

Price, - - - - - - $2.50.

“ with two wheels, - - - $4.00.

¢« -« « «  gnd electro-magnet, $5.50.

T “  one i € A% .4 *3.50.
Fig. 441, A Wire revolving round a Magnet.—(Fig.

441.)—This apparatus consists of a glass cylin-
der having at the lower end a cup of wood,
through which a small rod of iron is fasmned
projecting through for a short distance into the
lass tube, and surrounded with mercury. The
other end of the iron rod is inserted in a wood
base, having four short pillars, beneath which
a magnet may be placed in contact with the
iron rod, inducing magnetism therein. On the
top of the cy linder is a brass cup, having ascrew
A cup through which a piece of platmum wire
passes, and terminates below by aloop ; another
piece of wire hangs from this by a loop, and its lnwer end,
which dips a very little way into the mercury ; being amal-
gamated, it is preserved from adhering either to the iron wire
or to the glass. When even a feeble voltaic combination is
connected with the upper and lower ends of this apparatus,
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and the pole of a magnet is placed in contact with the ex-
ternal end of the iron wire, the movable wire within rapidly
rotates round the temporary magnet thus formed by induc-
tion at the moment, and by changing either the connexion
or the pole of the magnet in contact with the iron, the di-
rection of the motion itself 1s changed. Price, $3.50.

Revolving Magnet.— Fig. 412.
This instrument (Fig.
442) consists of a mag-
net, about seven inches
long, having at each
end a delicate point,
on which it is sup-
ported by a mahogany
stand, pillar, and arch-
ed frame-work, and
turning at the bottom °
in a small brass cup, in
which there is a well-
finished centre, and at
the top in a centre at-
tached to the lower
part of the screw-cap. S
Near the middle of the EEE=FT
magnet there is sup-
ported, by an arm from the pillar, a stage in the form of a
ring, through the centre of which the magnet passes freely,
and carrying a cistern of mercury, which also surrounds the
magnet without touching it. A small wire, pointed and
amalgamated at its end, is fixed to the middle of the mag-
net immediately above the cistern, and is bent so as just to
dip into the mercury contained in the cistern; a copper
wire, connected with the interior of the cistern, passing
through its side, and bent upwards, terminates in a cup,
holding mercury, for effecting the communication with the
voltaic battery by wires in the usual manner; the other pole
being in contact with the cup at either the top or bottom of
the magnet, and in which there is also mercury, thus forming
a continuous circuit through either half of the magnet, as
the wires may be arrangeg, and rotating with considerable
velocity on its axis. Price, $5.00.
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Fig. 443.
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Vibrating Magic Circle—(Fig. 443, as above.)—This
instrument consists of an electro-magnet, mounted on a
mahogany base, and supported in a horizontal position by a
stout short pillar; the wires or terminators of the electro-
magnet being soldered, beneath the base, to a cup with
binding screw on the base, and the end of a long brass
pillar, which pillar supports a plate at the top, and from
which is suspended, by a small spindle, a coil of wire in the
form of a magic circle, hanging in front of one of the poles
of the electro-magnet; the ends of the coil dip into mercury
cups on the top of the plate. The circuit with the battery
is formed by connecting one of the poles with the cup hav-
ing a binding screw, and the other with the pillar support-
ing the circle, causing the circle to be attracted over the
pole of the magnet, by which the wires in the mercury cup
are drawn out and the contact broken, the coil falling back ;
when the wires again dipping in the mercury, the contact is
renewed, and thus a constant vibrating of a circle over the
pole of the magnet takes place. Price, $6.00

Electro- Magnet with Three Poles.—(Fig. 444, next page.)
—This consists of an iron rod, wound with insulated copper
wire; the wire being wound in one direction through one
half of the rod, and then turning and being wound in the
contrary direction ; the extremities of the wires being con-
nected with cups having binding screws on the base of the
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Fig. 444.

!

&

e A

instrument.  On passing the battery current through the
coil, the ends become similar poles, and the middle an op-

posite pole. And by changing the direction of the current
the poles will be reversed. Price, $3.00.

Magnets revolving
round a Wire—
(Fig. 445.) — This
consists of two flat
bar magnets, dou-
bly bent in the mid-
dle, and bhaving at
the under part of
the bend agate cups
fixed, by which they
are supported up-
on upright pointed
wires, affixed in the
basis of the appa- S
ratus, and upon
which they turn
round as upon an
axis. Above the
agate cups, on the
upper part of the

bend, small cisterns =
(==

to hold mercury are ‘\

also formed. Two \ -
circular troughs to a7
contain mercury, are supported upon a stage, affixed to the
basis, having holes in their centres to allow the magnets to

pass through them. A bent pointed wire is affixed into the
Vor. II.—3
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cisterns of each magnet, the ends of which dip into the
mercury contained in the troughs upon the stage; and
through the sides of the trough wires are passed, entering
into the mercury contained in the troughs, and bearing at
their ends other cups to hold mercury. To steady the mo-
tion of the magnets, wire loops are affixed to them, which
embrace the upright pointed wires on which the magnets
rest. A hollow pillar is firmly affixed to the stage, in which
a bent wire supporting another cross wire is inserted, and is
capable of being raised or lowered, and secured at any re-
quired height by a binding screw. The two ends of the
cross wire are bent downwards and pointed, and made to
enter the two small cisterns atfixed upon the magnets. A
third cup to contain mercury is also provided at the top of
the cross wire, and a communication being made with the
battery by means of uniting wires dipping into the mercury
in the cups, the wire from the positive end of the battery
being placed in the upper cup, and the wire from the nega-
tive end in each of the lower cups, the magnets will begin
to rotate in opposite directions, and those directions may be
reversed by changing the situations of the uniting wires.
Two batteries should here be employed, in order to make
both the magnets revolve with the desired velocity ; and
attention must be paid, when using two batteries, that the
currents of electricity flow in the same direction ; otherwise,
the phenomena of the revolutions of the magnets in contrary
directions will not take place, but they will both revolve in
the same direction. Price, $9.00.

Ampere's Rotating Battery.—(Fig. 446, next page.)—This
consists of a U formed magnet, supported on a mahogany
or brass base ; in the ends of each pole of the magnet there
is a small hole, with a well-finished centre, and in which
pointed wires are made to revolve, supporting a double
cylindrical copper vessel, having a bent metal wire fixed to
the top of its innermost cylinder, with a vertical wire pointed
at both ends fixed in the middle of that bent wire and hung
upon the upper end of each pole of the magnet, the lower

oints of the vertical wires of each vessel, entering the
oles, formed as above described, in the magnet for that
purpose. Two hollow cylinders of zine, each furnished with
similar bent wires, having holes made in the under sides of
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each, are then placed within the double copper vessels; the
holes in the bent wires, being hung upon the uppermost
pointed ends of the vertical wires, before mentioned.—
Diluted acid being then poured into the space between the
copper cylinders, the voltaic action commences, and presents
the phenomena of the cylinders revolving upon their axes,
the copper vessels revolving in opposite and contrary direc-
tions, and the zinc cylinders turning in opposite directions
to them ; the rapidity of their revolutions depending upon
the strength of the acid, and the delicacy of their sus-
pension.

The zinc cylinders revolve with rapidity, but from the
superior weight of the copper cylinders, when filled with
the exciting liquor, it is rarely that the rotatory tendency
can be exhibited in them. Price, $6.00.

Revolving Cylinders.—(Fig. 447, as above.)—A horse-
shoe magne