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The base piece le provided with two binding posts for re-

ceiving the battery wires. One of the binding posts is con-
nected with the pointed standord, and the other communi-
cates by a small wire with the mcrcury in the vulcanite
cup.

The magnets and wbeel, and ail of the connectcd parts, are
free to move in any direction on the point of the standard.
When two large or four srnall Bunsen celis are connected
with the gyroscope, the wlieel revolves with enormous
velocity, and upon letting go of the niagnets (an operation
that requires soute dextcrity), the wheel sustains flot only it-
self, but also the niagnets and other parts bctween it and
the Point of the standard, lit opposition to gravity. The
wbeel, besides rotating rapidly on its axis, sets up a slow
rotation about the pointed standard -in the direction iu
whlch the iinde *ffde of the wheel is moving.

By attacbing the arm and couniter balance shown in the
engraving, so as to exactly balance the wheel and magnets
on the pointcd standard, the wholc remnains stationary. By
overbalancing tlhe wheel and mugnets, the rotation of the ap-
paratus around the standard is in an opposite direction, or
in the direction in which the toip of the 'wheel is turning. i

This gyroscope illustrates the persistency of a rotating
body in maintaiaing its plane of rotation against the force
of gravitation. It also exhibits the result of the combiDed
action of two forces tending to produce rotations about two
separate axes lying in the samne plane.

The rotation of the wheel upon its axis, produccd in this
instance by the electro-magnet, and the tendcncy of the
wheel to fail, or rotate in a vertical plane parallcl with its
axis, reeult in the rotation of the entire instrumient upon a
new axis, which le coincident 'with the pointed standard.

TRI SHAPING 0F AN~ IRON 8~

In -preparing to build an iron vessel it miust be first
decided what she is te do, wheire she is to go, and how she
le te, be moved. The character of the coast a ship is te
visit determines ber shape and capacity. If eue is a]lwaye
te keep in deep waters and to follow the great commercial
highways of the world, she muet be buit to sail in every
sea; must be ready to encouniter the dangers of every
climate, bot monsoons of Indian sens or the freezing storrn s
of the North Atlantic. If she ie te visit our Southern ports
and river, she muet be flat-bottomed and of light draught,
that she mny eep over the shallow bars in safety. If she
le te, ascend swift and narrow rivers, she must be provided
with ample means of ventilation and shaded decks. If lier
way leada to Northern ports, she must be ready to ride the
tremendous seas and the furious gales of the North Atlantic.
If ber cargo is to be ceai, she will assume one shape ; if
cotten. quite another. If she is to, have paddles, she takes
one form ; if a screw, quite another.

Hnvirig decided all this; having settled upon lier length,
deptb, width, and cavacity, and flxed the cost, the next
stopisetormake thermodel. A cabinet-maker carefully pre-
pares anumber of pieces of choice woed of exactly equal
thicknees, SaY frorn four te six iuches wide and front a yard
te one and a haîf yards long. At th'e saine timie lit, selecte
an equal nuniber of pieces' of veneer of tire saine size,
choesing a veneer of a dark celor or a color contrasting with
the other wood. These boards are carefully laid one over
fhe other, with the veneer between each, and the whole is
thon glued together to, make a selid block*. Ont of this
block the designer shapes the model of one haîf of the huUl
of the sb.ip. He gives this block the exact shape the future

ship is to assume when seen from the side. Only a haif
model is made, as the two sides of the ship will be simply
duplicatesl of the mnodel.

Every thing depends upon the skill of the designier. The
ship's spoed, capacity, drauglit and safety depend upon the
shape he gives this wooden model. Men are iîot taughit to
make models:; the good designer is born, not made. The
imagination that can see the future ship in the block on
wood. the sure eye that caàn draw the exquisite lines of bow
and stern, the delicate baud that can realize these hunes of
beauty, corne not; by observation. They are gifts.

The architect making plans of bouses and temples bas
conîparatively an easy task. The drawing gives a clear
idea of the appearance of the future building, ancL bis work
is perfectly plain and simple. The marine arcbîtect must
cembine science with boautv of form, or rather, science
must be expressed in a beautiful forni. The iodel. must
be an exact copy of the slip in little. He muet be able to
point out lîow deep the ship will sink in the water, bow the
bows will part the water in front, liow the displaced water
xnay sweep past tbe aides and under the steru. The model.
iaust show liow deep the screw will be submerged, how
far the ship may ledl over under the influence of lier aius
or the waves ini safety, and how she will be upborne froin
montent to moment on tbe ever-shifting waves. His art
is the careful adjustmnen t of forces, one against the otber,
the weight against the flotation or buoyancy, the resist-
ance of the water against the power of bier screw and
engines, tIe force of the waves and wind against bier own
stability. The flnished model is full of grace and beauty ;
but it 'cornes not fromi tbe mere blending of sweeping
curves and swelling lines, but from the balance of thee
forces. It is beautiful, because the repose ef forces 'in
equilibriuin is always beautiful. Certainlv, if the architeot
is (--alled an artist. the medel-maker is fuly bis equal.-
ýHarper's Magazine.

RUBSIAN TORPiEDO BOATI.
The engraving, which we copy from the London G1rapk

represents tbe new model torpedo boat, one bundred of
which were irecently ordered by the 'Russian Governmelit.
Eacli boat is 75 feet ln lengtb by 10 in breadth, with a
drauglit of 5 feet, and a speed of 22 miles an hour. TheY
are built of steel, and divided ijîto numerous watertight coifl
partments, which serve the double purpose of increasiu1g
their strength and preserving their buoyancy in the eveiit Of
any injury resulting from the enemny'e lire. The vesse1 is
armed 'with tbree torpedo poles of hollow steel,' one >it the
bow, anad one on each side of the boat, and the torpedoffi
consist of steel or copper cases containing from 40 tO
pounda of dynaimite, whicb would be exploded by electricitY,i
and wbich la considered to be sufficient te eink any vese
afloat.

A MODE of equalizing the wear of the cylinders and pislO11
of horizontal engines, suggested by an Englieli cngileer,
consists in mnaking the piston-rod with a camber or uPwa"d
bend, so that, when loaded with the weight of the Piston
and placed ln the cylinder, it assumes a straight uine, "
transfers the weight to outeide guides.

0f the corresponding memnbers of the Frencb ACademIy, Ger-
xnany bas 19; Great Britain, 16; Russia, 6 ; Italy, 2; Austfil5~1
Denmark and Sweden, 4, 8witzerland, 4ý Belgium, -2; the
United States, 3; Brazil, 1; and tbere are eleven vacancies to b
fiued
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