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After referring so much to man’s doings in
connection with mechanical art, it seems almost
presumptuous to pass so abruptly to the laws of
nature, which act over the immensity of space,
as compared with these, the greatest work of
man is insignificant. Still, by his ingenuity,
he takes advantage of the power and laws of
nature in thousands of different ways, and :ﬁ
his skill organises their application into
branches of mechanical art and manufacture.
My Obii:,ﬂ; in the present lecture is not so much
to explain the laws or principles in themselves,
but rather to draw attention to some of the
more familiar laws, for the purpose of referring
to their application, and likewise to some of the
various contrivances by means of which man
turns them to account. By way of pre-eminence,
I select, first, the grandest scientific discovery
ever made by man, namely the universal law of
attraction, which was revealed to the world by
our own immortal Newton, and, strange al-
though it may appear, it will be found that this
great law, under its conventional names of
gravitation, cohesion, or capillary attraction is
constantly in operation in all our busy work-
ghops. - With the law of gravitation we are all

iar, in its formation of a dew-drop, or a
tear, or that two globules of quicksilver, placed
gide by side, run together and form one globule.
An interesting illustration of the action of this
law, upon a small scale, is seen in the manufac-
ture of leaden shot, in which the same law that
formed planets into spheres is to be seen in
daily operation. The lead is melted at the top
of a tower some 200 feet from the ground; the
megal is into 51 kizllld of sli)eve or cullender,
and passes through the holes vity; asin
the case of rain,gso here the st'n%rt:.l separates
into drops; by falling through the air, these
drops lose sufficient heat to render them solid
before reaching a cistern of water at the bottom.
When lead is em loied by itself, for want of
fluidity, many ofp the balls are imperfoctly
formed, and hence a small portion of arsenic 18
mixed with it in order to obtain greater fluidity,
thus giving the law time to act; for when
lead sots too quickly the perfect sphere is not
acoomplished—it is more of a pear-shape, but
with a certain liquidity each atom is drawn to
& common centre into a perfect sphere. 8till
more instructive is the phenomenon when the
meta] is too liquid from an over-dose of arsenic,
for then, by remaining too long in the liquid
stats, the little ball requires a wkirling motion
}ﬁm it is a solid, an ,'lik% g‘ur litttle Egﬁﬁl,

centrifugal force acquired from its whirling
motion throws it beyond the sphere into ‘the
form of an oblate spheroid.

8o far, we have two illustrations of the law—

.in forming the drop into a sphere; and
next, in drawing the drops of lead down to
earth ; but gravity has yet another office to per-
form, in separating the good from tho bad, and
in the ing of them into their respoctivo
siseq, &iﬁn the spheres are afterwards collected,

of them are found imperfect, besides being
Mt dimehsions. A very simplé but in-
genious application of the law is employed to

separate the good from the bad. They are all
run down an inclined plane; those that are
pear-shaped run off at the sides; those that areé
perfectly round acquire such velocity from
gravitation sufficient to carry them over certain
itfalls in the way, and so they reach the
ttom in safety; but the remainder, that are
not so round, do not acquire a velocity sufficient
to carry them over the pitfalls, and so they
drop through, and along with the other imper-
fect ones are gathered up to be re-melted. The
whole of the good spheres, of all sizes, are then
collected and poured into the upper end of an
inclined revolving cylinder, having a succession
of holes of different sizes upon its outer surface.
As this cylinder is continually turning round,
gravitation is lying in wait, and the small shot
are drawn through the small holes, and fall
into & box on purpose underneath; then the
next size fall through other holes into another
box, and so on until all are disposed of.

The kind of attraction commonly called cohe-
sion is another modification of the same great
law. In its usual acceptation it refers to the
force by which the molecules and atoms of the
same bodt{:re held together; but when we bear
in mind that the force of gravitation is inversely
as the square of the distance of the centers
apart, when the particles of the same body are
in contact, they may be many thousand times
nearer to each other than when separated by
the ten thousandth part of an inch. ~As a rule,
in the practico of applied mechanics, the
engineer is most frequently called upon to
prevent the rupture of cohesion, from theeffect
of some extraneous force superior fo tho in-
herent attraction of its own particles. Still
there are many exceptions, and most engineers
are familiar with instances of separate sub-
stances becoming united from their havin
been permitted to ‘approach too closely to eaoﬁ
other, thus allowing the natural law to assert
its superiority; and which it will invaiiably do
whenever it has the opportunity.
© It is_a fact, well known to thoso who are
engaged with the softer metals, that if two
fupces of lead have their pure metallic suifaces

aid bare, and then put together with pressure

and a twist, they unite and become as one
iece. ‘It is not so ﬁenerally known that two
ar metals will unite in the same man-

‘ner, say steel, or iron, or brass, with lead. In
‘the manufacture of leaden bullets by com-
pression, where the dies have to plunge into
the solid lead, it is found that, a a short
time, the steel will unite with the lead, and
become ‘one’ conglomerate mass, hence it is
tiecessary ‘in all such processes to introduce
some unctuous matter to prevent contact, and
so hinder the law from acting. This cohesion
does 1ot take place bbcause the metal lead is
soft ; it certainly requires less pressure on ac-
count of the softness, but it 'arises from the two
metals coming together with pure metallic
surfaces while undor pressure. The same result
may happen with hard surfaces if they are per-

fectly cloari ; even two pieces of glass that are
made truly flat and clean on their surfaces will
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join together in the same way. A case occurred
with two pieces of hard steel, six inches in
diameter. vious to the introduction of the
prosent methods of taking the thrust of the
shaft of a sarew propellor in steam vessels, the
thrust was received by a fixed piece of steel, a
corresponding piece of hard steel forming the
end of the shaft; the two came into actual con-
tact, from the absence of oil, water, or other
medium, and 8o became united, the shaft
breaking elsewhere. Surfaces so flat, so purely
metallio, and with so much pressure, are for-
tunately rare, but we frequently meet with an
approximation to the conditions, and which, for
convenienoe, is usually termed adhesion. Adhe-
sion is usually considered as the union of dis-
similar substances, but is this strictly correct ?
Is not the union between the steel die and the
lead just as much the attraction of cohesion
as that of thetwog;e:esofledorsteel? The
difference of term probably arisen from the
circumstance that when two dissimilar masses
are thus united, they in course of time drop
asunder; this dropging asunder, however, pro-
ceeds from another law of nature, a much more
inexorable law than that of attraction, a law
which man frequently tries to disobey, but the
penalty is invariably inflicted. It is the law of
expansion by heat and contraction by cold, and
the variable rates of expansion and contraction
of the different substances in nature that
rates them. When a piece of iron is solde
riveted to a piece of brass at some definite
temperature, is well, but when the heat is
increased, the brass expands more than the
iron—then commenoces the struggle for liberty
of action ; the elasticity of the materials comes
into exercise as a peacemaker, but the natural
law will act, by bending the structure, that is
to say, the longer piece of brass will form the
outside of the curve; then, as winter comes
round, the contrary effect is produced, and the
brass is.the inner ring of the circle; so, when
lead is thus united to steel, the greater ex-
vansibility of the lead causes it to strive for

berty by a wriggling process, oarried on pro-
bably for years, until at length the law of
attraction is defeated.

There is yot another modification of the t
law, which, for convenience, is called cap:
attraction. It is that property of liquids where-
b{ they rise in tubes or other porous substances
of any kind, even in a bunch of glass threads,
of iron wire, ropes, or woods, or even between
g:.‘tos that are near to each other. Now, in

is simple process, there are three foroes at
work, in obedience to the great law; first,
gravitation pulling the fluid downwards; se-
oondly, the attraction that draws the atoms of
the fluid to each other; and, thirdly, the at-
traction of the bundle of fibres, or the sides of a
tube that draws the fluid upwards. From this
it follows that the smaller the tube, or the
closer the bundle of fibres, so the higher will
it rise in proportion. All are familiar with this
law in ordinary life. The corner of the towel
in a basin of water empties the basin; the oil
rises in the wick of the lamp; the engineer

or

employs it to oil his machinery by a cotton widk
introduced into lubricators; but in
mechanics it has many varied duties to
and its irresistible effect has frequently to be
od against as well as taken advantage o
en a rope or & piece of wood is subjected to
its influence, the bulk of the mass is increased;
and in the case of a twisted rope, the fibres ar
drawn in by the enlargement, and thus the
rope is shortened. When a dry woodsn wedge
is driven into the crevice of a rock the wedg
swells and splits the mass. Until a fow yen
ago, all grinding-stones were fixed upon ther |
axles by means of dry wooden wedges, drive |
into the between the axle and the stons.
After a time the wedges became wetted snd
swollen, for a while the strength of the st
resisted their efforts, until it became reduced o
diameter by wear. Then the natural lav, vih
the aid of centrifugal force from the velocity d
the stone came into play and scattered the mss
into fragments, at the cost of many a pox
inder’s life. In modern ents man
become more obedient—he now grips the
stone sideways between two discs of iron, thw
removin'fe the splitting action of the wedgs,
and at the same time anticipating and provd-
ing for the effect of centrifugal force.
ose who have lived in tents well know th
offect of rain in shortening the ropes, sl
thereby pulling out the pegs by which stabilily
on the ground is maintained; but, it is not ®
generally known that a very heavy mass, sud
as the anvil of a steam-hammer, may be raisd
" shtl)rt di]:tance witll)mngl 1‘.110f 15:;31 1n<:klb,l"!t
sim, ightening a bundle o ropes over
b; :lx)mya:f of a long pole, then wetting the ropes,
Wi entheyneoessanl' y become larger in diametsr,
and at the same time shorter; by this meansaoy
mass that the ropes are capable of sustaining
will, in obedience to the law, be made to swing.
It is said that when the statue of a-celebratd
hero was in the act of being raised to its presat
elevated site, the rope slings had so
by the great weight, that the blocks becamt
foul of each othi:r when the statue wanted butt
very small distance of being at the |
height, so that it might swing over upon tv
top of the column. © engineers who wer®
en in raiging it, after exhausting ther
in useleess efforts, were about to lower it ©
the ground as a lost attempt, when an old sil®
in the surrounding crowd, who saw their diff-
culty, and who knew the natural law,
out, *‘ Wet the ropes;” the hint was taken, and ‘
produced the desired effect. Knowledge #
o v that the s
o law governs pendulum
another kind of example of extensive applics-
tion in practical mechanics, although even t
pendulum law is dependent upon Newtont
great law of attraction. The disco of the
pendulum law was made by Galileo, pext
to Newton, was perhaps one of the gresiss
gﬁ'losophers who ever lived. We are al
iliar with the story, that, while still s
young man, he was one day in the

metropolitan church at Piss, through s
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cause, one of the lamps suspended from the
iling was set in motion, and, from its great
continued to swi and
forwards for a long time afterwards. He was
struck with the circumstance that it took the
same time to make the long swing at the com-
mencement when first disturbed, which it did
to make the shorter swing just before coming to
the state of rest. There were no clocks nor
watches in those days, but by means of his
mhemnnagedtov ify the fact, and with
er experiments after he went home, fully
conflrmed and revealed the law of synchronism
of the pendulum, That when of equal length,
at least within certain limits, when the pen-
dulum is raised at one side by the hand in
opposition to gravity, the same amount of work
is necessarily bestowed upon it by gravity
during its descent which is sufficient to ca.rr{ it
to the same height at the other side, and but
for the resistance of the atmosphere, and the
friction of the rod, would go on continuously.
This discovery may- not have seemed of much
value at the time, but it has turned out to be of
the greatest importance to the world. 1t is the
best measurer of time which man has yet found
out. Before many years had , it was
turned to practical account by Huygens as a
clock regulator, a clock being simply a piece of
mechamsm to count and show the beats of the
pendelum in a given time, with a weight to
counteract the resistance of the air and friction.
This, in time, led. to the application of the
balance-wheel for watches; for man, once getting
hold of a clue, did not rest until he found out
that & emall spring could take the place of
vitation; for what gravity is to ﬁ)en-
ulum, the little spring 1s to the balance-wheel;
both pull to a center of rest, but the work or
force then stored up carries it as far the other
way; and as a substitute for the weight of the
dock, the main-spring is introd into the
watch, so a8 to overcome its little friction and.|
other sources t;fo Mds :ion. The wt;rldlhnd
gone on;man usandsof years using the plum-
" met, before {}aliloo’l time, but no one pre-
viously -observed that it contained the pen-
dulum law, and but for the circumstance that
the knowledge fell into the hands of that great
man, it is quite possible that no other man
might even yet have ascertained it. The steam-
ine and water-wheel regulating governors,
which we are all more or less familiar, are
but modifications of the pendulum principle
combined with other forces, and, to a certain
extent, are governed by its laws; and the pro-
bability is very great that, but for the know-
ledge of Galileo’s pendulum, James Watt, even
viti' all his unnvalled powers of invention,
would have gone off in some other direction, in
seeking for a principle on which to construct a
governor for his engine. Thus it is that real
sienve is ever making way. A true position
ance taken is never given up; errors are gradu-

;:{ ) ted, and forgotten,
the laws of nature will

o o e g
time. i years
machinery -gomnmpmgbeen oonstructed

many different arrangements, the greater num-
ber of them are on the pendulum prineiple, but
in none of them have we reached the extreme
simplicity of the old pendulum. As a rule,
man’s first efforts in every kind of machinery
oconstruction is complex, but, as time advances,
the thinking tear and wear of different minds,
gradually render it more and more like to the
simplicity of nature.

Before leaving the pendulum law, let me refer
to another kindred law, that of inertia, which is
that property of matter whereby it will continue
in its present condition, whether at rest or in
motion, unless it is interfered with from with-
out, As this is a subject on which some
practical men have unsound views, mostly
traceable to the old notion of vis inertia, a term.
still to be found in some books on natural
philosophy, artillery and mechanics. There is
no such principle in matter as that word implies,
the only property is that of passiveness, in-
activity, or inertia. Matter is as willing to be
in motion as at rest, and as willing to rest as to
be in motion; the same power that is required
to set it in motion is required to stop it again.
This error has affected arrangements in all
times, and it is only of late years that the minds
of engineers have to shake off the thral-
dom. The whole principle may be explained
by the pendulum. A portion of stren, eql;‘;xl
to gravitation is expended in raising it; w
the ball is set at liberty, gravitation again per-
forms the same work during its descent; if
stopped when at the bottom, the same work
that was performed by the right hand has to be
expended upon the left hand ; if the pendulum
is not stopped, then the force stored up in it will
carry it up until the gravitation 1esistance
balanoces the previous force of acceleration from
gravitation, but the ball itself is perfectly pas-
sive, and 18 without any living principle to
influence it one way or the other. It would be
interesting to trace the mental working of those
oy i ually breaking through

)

who arve grad

practice that was founded upon & mis-
oonoception of the natural law. Familiarity
with the reversing of railway and marine
engines has shown it to be inertia merely that
has to be overcome either in setting in motion,
in stopping, or reversing, and this accounts for
the rapid introduction of ocoupled reversing
engines of light construction and without fly-
wheels dn?o]:f the past five years, and nowhere
more y than at Orewe, by Mr. Rams-
bottom. -

Passing to another of the natural laws in
connection with the atmosphere which plays &
most important part in applied mechanics, we
have there a atrrhn g example of the intimate
relation that exists between science and art.
Although this law is apparently inconsistent
with gravitation, in that lighter fluids ascend
through heavier, as in the ascent of balloons,
or the draught in chimneys, yet this law, like
that of the pendulum law, is etiuslly dependent
on the law of gravitation. It is merely in
obedience to that great law that the heavier air

on | of the atmosphere descends, specifically lighter
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air in the chimney or the balloon is floated up-
bulk for bulk, the ship is lighter than the
water ; so the balloon, bulk for , 18 lighter
than the air, hence it rises in the great ocean of
the atmosphere.

In ancient times men .were fully soquainted
with the raising of fluids, such as water, and of
the .existence  of the air. They even made
machines, such as pumps, to take advan of
the air-pressure, yet’ bhad no idea of the
. laws by which it was regulated ; hence it was a
blind groping in the dark until the law was
understood. It was as well known to the
world two thousand years ago as it is to us
that water would rise in the pipe of & pump to
about 30 feet, but, not knowing the true cause,
they invented an explanation, as men do now
when they are groping in the dark, and as we
constantly are in regard to many things. The
explanation was that the water rose in the pipe
because ‘‘nature abhorred a vacuum.” It was
in the middle of the 17th century that Torricelli
discovered the law, and then all mystery was
removed, and we now know why nature abhors
a vacuum, or why the water rises in the pump.
The story of Torricelli's discovery has been
often told and is well known to all, yet is
always interesting to the yonnf mechanic. A

ump was being erected in Florence; it was

e than ordinary, and commanded some
little attention at the time. During their
leisure hours, we can ficture the intelligent
young lads of that Italian city gathering
around the new pump. When it came to be
tried, for some reason the water would not
come up. We may imagine all sorts of coax-
ing being resorted to, water tpoumd in at the
top to induce other water to follow, but to no
purpose, and they were obliged at last to
abandon it ag a lost attempt. The great
Galileo was consulted. He was now a man of
mature age, and was considered the greatest
man of his time, It is said that after considera-
tion he gave it as his opinion that 'nature
abhorred a vacuum up to a certain height
only; but this, I consider, to be a very doubtful
statement. The youth Torricelli, who was &
favorite pupil of Galileo, did not: feel satisfied.:
Heo possessed a clear intellect, and in farther
reflecting over .the matter, it occurred to him
that the atmosphere tight have something to
do with it; that possibly when the pump was
mk:fn ttht;e air might thereby be h;xoha.ulted,
:l!l‘erﬂ;;a suur:‘:ce o{hthe v::ter int%lhe well wuu.lg

eby push up the water into the empty space
in the pump. S8tilljhe:had only a gh%zn i
idea, when a mest happy thought su,
itself. He said, “ If the atmosphere has some-
thing to do with it, then ‘mercury, which is 133
times heavier than water, would not. rise above
28 inches; if I fill a tube with mercury, having!
ane end closéd and the. other open,.them by
mmemng the open end in a cup containing
that liquid, the mereury will not run out, but re-
main at a height mﬁowﬁonto&ho weight of
the atmosphere.” 0 experiment: was ma

. -

St JHERE

The ship floats on the water because, .

the mercury stood at nearly 29 inches; actord-
ing to the laws which govern liquids it cught
to run down. There must exist an enormow
ressure equal to some 34 feet of water columa,
ut by some v;ﬁ:ncy was prevented from rune
ning down. t can prevent it from heaving
up the liquid meroury in the cup? It mustbe
the equallf weighty atmosphere resting on the
surface. 1t was afterwards aspertained that the
atmosphere rests on the earth’s surface withs
ressure equal to 14'7 1bs. on every square inch.
o sooner was the law of the atmospheric
ressure discovered than it began to yied
ita. Up to this time there was no barometer,
nor did Torricelli yet know that he had actually

- invented one. ore many months the rumonr
of the new theory reached France. It was the
celebrated P: who, on

ing of the dis-
covery and the inference dedm it, made
the remark that it might be put beyond
doubt by making the experiment )
mountain, and, by proceeding up or down, the
mercury would rise or fall as the column of ar
was decreased or diminished- The experiment
was accordingly ed beside a mountain,
and the result was exactly as had been antia-
Buted. The world had now obtained its valus-
le instrument the barometer, and this agam
soon led to other results, and eventually to the
invention of the steam engine, which, as origin-
ally constructed, was entirely dependant on the
ressure of the atmosphere for its efficiency.
ore two years the knowledge of the dis-
wveryhadmwhedEﬁlmd. Among the first
to hear of it was a noble youth, the Honorable
Robert Boyle, who longed to make the sc-
quaintance of Torricelli. He went to Italy,
and was in time to see the last days of
great Galileo, who died in 1643, But the news
of the disoovery had ?oread into Germany.
o o Gl Bt Sy
ia experiments Wi
kno::yhe ispheres, andisst;ugtgng with the
invention of an air-pump for the purposs of
exhausting them, .These hemispheres, in ther
day, were a great invention, and rendered all
the more interesting from the circumstans
that it was by means of them that the attention
of mankind was first drawn to some of the pro-
perties of air. The inveator, Otto de Qua-
ricke, had two hemispheres made, about a foct
in diameter; he had no air-pump, but by soume
means managed to get out the-air by first filling
them.with water, and then pumping it out, 8t
the same_time taking care togwevent air from
ing in. It took the world by surprise, We
ead that the hemispheres were pressed
go powerfully that six of the eml;’aror’l horee
were unable to separate them. gtheex;m-
ments with the air-pump, Otto de Querrichs
discovered . the .elasticity of air, and &
greatly to the world’s store of knowl
I ing the whole subject. During thes
experiments, he wag visited by Robert Bayle,
who, by his ingenuity and perseveranos,
to the air-pump, that. well-known
which it

an
e o Gown o s, WL

made, mopﬁmﬁbta.m:emtmpmh‘
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.Before twenty years-these discoveries began
to bear fruit in other directions, for, in a small
téwn in Holland, in’the year 1663, we find this
knowledge of thie' pressure and elasticity of air
being turned to practical account. At that
time -the Dutch -were. the mt -engineers of
Burepe; and ocoupied that.  in engineering
that wp now hald. John Vander Haydon was
a great qngineer, with- considerable practice. in
o erection of pumps, but, to his frequent dis-
appointient, he found that when he had to
dh intérmittent motion to watéer there was
constant danger of either breaking t]xe pum{' or
of Bewkting the pipes, rising frém the non-elas-
ticity of the-water. Happening'to hear of the
Terricellian experiment, and alse.of the doings
of Qtto de . Querricke, it now accurred to him
that he could introduce an tic cushion of air
into the pipes, so that the ammediate effect of
the piston would be to compress the air, when
the air by its elasticity would produce a con-
stant stream of twater outwards; this he carried
out into practies, and ‘it -answered most ad-
mirably. Before he was aware, Vander Heydon
bed really invented the fire-extinguishing en-
gine, und by the end of that year the first fire-
engine was constructed, in which the discharge
from the pumps went to compress the air in a
central air-vessel, the elasticity of the air being
the agent to send the continuous squirt of
water outwards. Since that time the aitr-vessel
bas been applied to every extensive ramification
of water- , but the world should not forget
that the idea in modern times belongs to
Vander Hoeydon. I have said medern tmmés,
because that great man Hero, of Alexandria,
120 years B.0., had a fountain in his courtyard,
constructed on a similar principle.

In this hurried and most inadequate sketch,
a'feeble attempt has been made to show the
relation that subsiats between art and science in
o small branch of applied mechanics, my chief
S e B B S

(principles ws of ng 1n every
sehool, and to all the youths who are to become

r i workmen, to let.them know that

ere_cannot be a practical result of any kind

vithott 'a fundamental principle, and that
entering the workshop their minds

should-be well ed in the unalterable laws
on-‘which- their work is founded. Such know-
130 en the mind for' practical duties,
(prepares 1t for grappling with the multi-

ibus questions that are. continually arising, -
apd will prévent them from falling into practical

The simple principles of the mechanical
powers, which were so well known by Archi-
es, have, by the dperséverance of man,
ing many ages and’ in many conhtries,
béoome the refined: mechanism of our factories
md workshops; * yet with  all. the profound
ity of his mind, he did not. ve that

T et Tl SoT ey

ons, and arrangements. Therefore, in
juy. fursuit after the economic application of
law, wé must not overlook these other
' that niay not, seem now to-bear so

=1,z SRS

X

directly on our industrial :ﬁeuﬁone. Time

and study will adapt them all to some useful

Eu’pos‘e' b{ the ' well-directed thought of a
ture Watt,

or a'Stephenson, or & Whitworth.
EFFECT OF MAGNETISM ON TIME-
s "PIECES. N

(Hrom the Waltham Watch Papers.) .

"The intention of the present paper is 'tg"
point ' out a defect in - the construction of
time-pieces of : every de‘scn;iti'o'n in which'
balances are used, and ‘at the same time a
source of error in' their Performance, ‘'which
has been hitherto little, if ‘at all, suspected, '
but which, where it occurs, completély:
defeats all the ends intended to be answered*
by the applioation of the above-mentionéd'
ingenious - contrivances; and that it does p¢<'
cur very frequently will be made sufficiently’
obvious by a simple detail of facts supported
by actual experiments. - Cot
It has been suspected by some and dented '
by others that the balances of watches wheén*
manufactured of steel, as they mostly are,’
might be in a small degree maiuetic, and*
consequently be disturbed in their vibra--
tions, but that a circular body, such as a’
balance is, should possess dpolarity—that a
particular point in it should have so strong-
a tendency to the north, and an opposite
Eoint an equal tendency to the south, as to

e sufficient to materially alter the rate of’
going of the machine when put it different
positions, has -never, I believe, been even'
suspected. If it had, the use of steel’
balances would have been laid aside long:
ago, particularly where accurate performance
‘was indispensable, as in time-pieces for as-
tronomical ahd nautical purposes. Thocugl;
T have fréquently, examined with great care’
watches that ‘did" not perform well, even!
fwgle:ll no’ defoct ‘ih‘thei.i-'ooz‘:istnicﬁon t:(; %g;x
ishing was :apparent, and suspected thé’
‘balance to’‘be ;gagnetic, yot T ;I;:cef‘ cbuld
‘have imagined that this influence, OPemﬁ:c%;
|a8 a'cause, could produce so great an effect
as I found upon actual experiment; fof'l
|did not expect‘to find thaf a balance, evéil
‘when magnetic, should have distinct poles. '

" Happening: to have a watch in my posses-
'sion otp exceﬁent workmanship, bgtp;sl:i'
i performed: the most irregularly of any watch’

have ever seen, and having repeatedly’
examined every part with particular attei-'
tion, without being able to ‘difcover any.
cause likely to produce such ‘ati’effect, §f piit
me’ upon examiring whether 'the' balanch
might not: b’ magmetic 'ﬁxdﬁg’h to produce

o

fhe, irfogtlacity ‘observid ' % ate of

e
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. I took the balance out of its situa-
tion in the watch, and after removing the
pendulum spring, put it into a poising tool,
intending to approach it with a magnet, but
at a oonsiderable distance, to observe the
effect, while at the same time the distance of
the magnet should preclude the ility of
the magnetic virtue b&l.l]f thereby communi-
cated to the balance. I had no soomer put
it into the ﬂ;to:l than I ozzerved it much olt::
of poise—that is, one side appeared to
l}b:fapv(i’erthmtlxzoth&ra; but, asitllx)ad been

ore examined in that mtwuhr y & very
careful workman more once, I was at a
lxou to deteu'mmh L: what to thmk;ha.:;ettlll: effect
saw; when happening to o posi-
tion of the tool upon the board, the balance
then appeared to be in poise. As there
could be no magic in the case, it ap;
that the balance had magnetic polarity, as
no other cause could uce the effect I
had witnessed, and which was repeated as
often as I chose to move the. tool from the
one position to the other. It happened that
I was then sitting with my face to the south
—a circumstance that led me, in placing the
plane of the balance vertically, to put it
north and south, and of course the axis east
and west, the only position in which the
magnetic influence could make itself most
apparent, and which will account for the
arcumstance not having been observed by
the workmen who examined the poise of the
balance before I did; for, as often as I
the plane of the balance vertically
tween the east and west it was in poise,
whichever end of its axis was placed toward
s oll satisfied myself
avi tty well sati m as to
the cavul:g f?ow proceeded to determine the
poles of the balance. With that view I
placed its axis in a vertical situation, and of
oourse its plane was horizontal; and I was
munch surprised to find that in that position
it possessed sufficient polarity to overcome
the friction upon its pivot, for it readily
turned on its axis to place its north pole
toward the north. ing & mark on that
side, that I might know its north pole, I
then repeatedly turned that Tint toward
the south; a.m{, when left at liberty, it as
often resumed its former position, perform-
ing a fow vibrations before it quite settled
iteelf in its situation and came to reet,
exactly as a needle would do if suspended in
the same manner. I was extremel happi
&t Ihhad observed mt:;oetheﬁ‘eota, efore I
t a magnet to e the experiment
ﬁntnxgntended, as I might, and as others also
might have concluded, that the polarity had

been produced by the approach of the
magnet. I now, however, brought a magnet
into the shop, and nting its south pole
to the marked side—that is, to the north
Bt rost; bt upon presenting the nerth po
a ; but upon presenti n

to the marked plaoce, it in?ggdia.tely receded
from the magnet, and resumed its former
sor:ihon whenever the magnet was with-

WI.

No doubt now remaining as to the facts,
andbeinginpomaionofltiepouiﬁonoﬁh
poles, I proceeded to examine the effects
produced by this cause upon the watch's
rate of going. Having put on the pe-
dulum ;&nnf, and replaced the balance in
the watch, I laid the watch with the dial
upward, that is, with the plane of the
balance horizontally, and in such a position
that the balance when at its place of rest
should have its marked side toward the
north ; in this situation it gained 5™ 35* in
twenty-four hours, I then changed i

ition so that the marked side of the
a.la.ﬂ:lwe wélen b:: rest should be toward the
south, and observing its rate of going fr
{.hot :ex‘its twm-four t’hom-s, fonn%o?t‘hnd !
ost 6™ 48°, uci its of posi-
tion alone a diﬂ‘eremaemmg o‘z 12‘0121;?15:&0;’:

It must be obvious to every person, that
even this difference, great as it was, would
:)h?uld ha orw' s al.n:he

0 ppen carry in his waistoost
pocket a km knife, or other article made
of steel. is circumstance, taken m
with the amount of the variation i
by ithe polarity of the balance, was fully
sufficient to produce all the irregularity
observed in the going of the watch. I the
took away the steel balance, subatituted ons
made of gold, and found it as uniform &
any watch of the like construction. Sted
balances being commonly in use, and a
that account easiest to be procured, asd
being on many ‘accounts pra?erable to aay
other, I was unwilling to abandon them
entirely, but resolved to take the precautioa
of always trying them before I should apply
them to use.  The mode I adopted was, %
lay them upon a slice of cork sufficient to
make them float upon water, and I was in
bopes that out of a considerable number I
might be ;blt? z select mﬁcien:‘ for my
urpose; bu my surprise, man!
§ozena which I trieg in this manner, {
could not select one that had not polarity.
Some of them had it but in a weak d
midant mo;:y than one or ht‘wo out of the
whole quantity appeared to have it so stroag
as the one which gave birth to these expert
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ments and to the present paper, which is
ﬁrhtr more prolix than could be wished;

t the subject appeared to be not unin-
teresting, and I hope the remarks I have
offered will be not altogether useless, as
everything that can tend to add to the per-
fection of time-pieces, to remove any cause
that operates against their perfection, is of
some importance.

THE OPHTHALMOS.

" The Ophtalmos, patented by the Rev. John
A. Scott, in Febmarﬁlscs, is an automatic
magnetic pho ic camera, to be at-
tached to a small balloon and elevated with-
out the operator to any height above the
earth’s surface, when, by a clock, working on
8 lever, in one form, and by an electro-mag-
net drawing the lever, in the other form of
the invention, by the revolution of a disk at
the lower end of the pendent instrument, the
camera is opened and then shut, and the
photograph of the subjacent surface of the
earth 18 instantly taken. At the same instant

that the revolving disk, opera.tetf1 by a coiled
spring, © e camera, the magmetic
rrodl'is Axod in its position by a mash of

wire that is thrown down upon it; and when
the apparatus is drawn down by the cords,
the picture is found taken, with all the points
and bearings of the compass. :

This invention will be of use in several
important departments of science and art.
The inventor claims that—

It will enable man to obtain a bird’s-eye
view of the earth’s surface around him, and
see objects, accidents of und, ravines,

fields, woods, &oc., beyond the horizon of his
vision, when even ying very elevated
stand-points on the ’s surface.

This invention will enable the buyer and
the seller of land to have accurate photo-
graphs of the lands, houses, fields, roads,
streams, &o.

The instrument may also be of use in the
explorations of the shoals of the sea-coast,
estuaries, and rivers that empty into it.

If the reader will imagine a balloon sus-

in the air with a camera, lens front
wards, he will have an idea of the Oph-
thalmos. An ordinary balloon is used, but
the camera used will need some description
to make it understood.

The body of the camera is cylindrical.
Within its upper part, A, is a clockwork,
which gives the time of day, and also serves
a8 & means of automatically making and
dosing the exposure of the plate. Below this
is a chamber, O, with a semicircular opening

closed by a door, E* to which latter a circular
case is affixed, which may be removed from
its chamber by opening the door. The top
of this case, Y, is marked off with degrees
and provided with a magnetic needls, Y’,
thus forming a magnetic compass. The
lower part of this case receives the sensitized

late. Surrounding it is a ring, also marked
in degrees, corresponding tq and arranged
opposite to the degrees, on the compass
above it. V is a wire-netting suspended
from the hook § by means of the rod, 8,
which netting is dropped h\;})on the needle of
the compass, arrests it while the exposure is
made, and indicates the magnetic meridian
of the place represented by the picture. D
is the lens-tube, and D 1 the lens, adapted
for instantaneous work, F is a disk eccentri-
cally secured in a plane at right angles to
the axis of the lens; G is a circular plate
applied to the bottom-side of the disk so that

it will rotate freely. Through this plate, @,
18 an opening just the same size as the

opening through the disk F, or it may b
larger. To the axis of this,plate G, aymd:
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w1, is secured, which passes up through.the
disk F, and is guided by an arm, m, project

- as all

{

ing from the lens-tube: CA spring is coiled
round this rod, so that when' turning the
plate G about its axis the spring is wound

up. _
pIn the disk F are two small openings, one
receiving the end of a rod ¢, and the other
for the loop f, which is attached to the rod 4.
The rod e is allowed to receive a vertical
movement, and is attached to one arm of a
bent lever g, which is pivoted at 2, the otheér
arm of which lever extends upward to an
oblong opening, 7, so as to be acted upon by
a lever ¢ at the proper time of taking a
icture. The lever ¢ is pivoted, s, and its
inner edge engages with the minute-wheel
as shown in Fig. 3, so that by the movement
of this wheel the lower arm of G is raised,
and the end of ¢ drawn out of the hole in the
The rod @ passes through eyes, and is so
bent as to enter the chamber C through an
opening ¢ and extends #, at which point an
e is formed upon the rod 4, through which
e hook 8§, passes, as.shown in Fig. 8. The
rod d is drawn upward by a spring &, when
its lower end is released. '
To operate with the imstrument, G is

turned round, and the end of ¢ inserted
through F far enough to arrest' G with the

lens covered by it. o loop fis also drawn

down and attached to the tongue-piecein a

hole made through F'; V is then hung upon
the hook #, the sensitized plate introduced,
and the focus adjusted. The instrument
thus adjusted is attached to the balloon, and
when everythinti is ready for its ascent the
lever is set so that the minute-hand of the
clock will at a certain time operate upon the
lens, and thus release the plate G. The
balloor is now allowed to ascend. 'When G
is released

AT
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the spring m’' will cduse it to)enamel, and let it rest, after which: -
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move, expose the platey-and-eover the plate

ain. ‘At the same time a..ﬁrojectiq;x op the
side of G detaches f from its hook, and allows
the spring & to detach the netting V from its
hook §, thereby causing the netting to fall.
upon and hold the needle Y in the position.
wi.wh’ it assumed before the picture was
taken. A ball or flag is attached to the
instrument in sych a way that it will drop to
the earth the moment the plate is uncovared,,
After the exposure is made the balloon is
drawn down, the platé removed and treated
lates ‘are ‘thht. are tdken down or
under the earth.—From the English Mechanic,
the proprietor kindly. lending, the wood-cuts.

Voo

" " ENAMELS.

" The fine etamels of, trade. aregenemlly
prepared by fusing at high tem
‘silica, oxide .of tin, and -axide of lead, and

spreading the mixture over the surface of a
sheet of copper, of gold, or of platinum.
The objections to these enamels are, in.
ge‘ first piaﬁel theirf high: m:'h and, secondly,
e imposeibility iving them a
flat surface. gve . pert
Mr. E. Duchemin has advantageously re-
placed them by the following economical and
efficient compound: Arsenic, 30 parts by
weight ; salpeter, 30; silica (fine sand), 90;
litharge, 250. This is spread on plates of
Elass of the required shape and size, care
eing taken, however, that the kind of glass
employed be not inferior in point of fosi-
bility to the enamel. ° :
Enameéled glass prepared from the above
substances may be drawn or written on as
readily. as if it were paper, and in less time
than .one minute the writing may be rem-
dered indelible- by simply heating the plate
in]t;smalLapanfumm;;:' rlne;lile. -
‘Drawings; aw acts, public
toon AbbThs o3 e of o
y s for ho 1 '
or destined for out-of-door expoml:e, coffin
plétes, mﬁboatds, show case signs, - etc.,
may thus be.cheaply made, which will resist
atmospheric influences for ages. .
First class photographs, either negatives

or positives, may be taken on such enamels
without collodion, by using bitumen, or
citrate of irom, or oride of iron and

t:lrtuio acid, or bichromate, or any other
salt. >

A good ls)olutio:;lfor this purpose is, vnﬁg
100 parts by weight; gum, 4 parts; honeyy
1 part; pulverized Dichromats of potasti 8
parts. Filter the liquid, spread it over the
V)

LRI ¥
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3. Dobelops tho tmane by brushing aver | Siforent cuttion ox lone oF sres sw

. image ing aver it | lifferent qualities or alloys of silvexr in which

the following powder: Oxide of cobalt, 10 | the mann‘}twhzre is carried on. Thes:?;ry
parts by the weight; black oxide of irom, { greatly—from 950 parts of fine silvey in
90 ‘parts; ved :lead, 100 parts; sand, 30 (1,000 parts, which is the French standard,
parts. - - Sor o own te 700, or even less, in some parts of

8. Decompose the bichromate by immer- rmany, making, of course, a great dif-
sion in a. bath formed of : 'Water, 100 paxts | ference in price. But few countries have any
by really well-organized system of controlling

weight ; hydrochleric acid, 5 parts.
4. %‘ﬂl it in‘ciegn weter and dry it.
5. Vitrify the proof on a clean piece of
cast iron, the surface of which has been
iously chalked. ©Omne mimute will suffice
or indelibly fixing: and glaring the photo-
graph, which must be carefully and slowly
allowed to cool. '
Photographs on enamel of any size, taken
in this manner, are perfectly unalterable
under all atmospheric conditions, and may

oonsequently and aptly be called “ everlast-

ing - lphotographs.”—-%‘rom the Scientific

American. .
SILVERWORK.*

By P. A. Rasmussen.

At first sight it would perhaps appear
that as silver is, strictly speaP]:ing,p:bout the
same price all the world over, the cost of the
material of which silver ware is made could
not have any great influence on the relative

price of the work made by different countries.

* In the Tenth Volume of this Jonrnal several Re-
rts by Artizans on what they observed at the Paris
ibition of 1867, and at the Foreign factories and
workshops which they visited in reference to the special
iudustry.in which they were med, were reproduced
from the entire reports 4s published in one large volume
by the Society of Arts, under whose auspices and as-
sistance the scheme was carried out.
that these reprints would bring much valuable infor-
mation before a ] section of the horological and
kindred trades, w! othexwise might nos reach them.
The cost of the Séaiety of Arts’ volume is but half-a-
crown, an ingignificant sum for such a large mass of
printed matter. Nevertheless, comparatively few
aitizans could sfford the sime or would care to peruse
the whole of the Yeports, while there is reason to believe

that a}} 'wonld gisdly read these which had reference |'
dizectly or indirectly to their own calling. We know |

thet those so brought before our readers already have
beeri warmly wélcomed, aud it wag our intention to
Khve ¢xhausted thém so fur asthey appear to possess
immediats interest for us.: Circumstances however
compelled us to-postpone our pu which we now
In the meantime .the Editor has read the
'b-;" eof the Reports, which are certainly very interest-
ing ahdinstructive, and with scarcely an exception they
greatly redound to the oredit and abilities of the work-
men who have penned them. During ‘this. perusal |
hés made. s select number of extracts, which will
lsid before qur readera from time to time. In each.
case reference must be made for the complete report
W the originaladures, 0 J

[ . - . A

It was believed |

the standard of work ; some have regulations,
but do not enforce them. In France, both
gold and silver are subject to compulsory
oontrol, to the great advantage of the trade.
Here, in England, silver is also subject to
control, and %)o_und to contain 11 oz. 2 dwt.
of fine silver in the pound troy, equal to 925
in 1,000; but, with a strange incon-
sistency, gold is not so subjected, and the
consequence is that gold objects are fre-
quently advertised as being * fine gold,”
“golid gold,” &c.; which do not contain
perhaps a fourth or a sixth part of gold. It
would no doubt be to the great and per-
manent advantage of the e, as well as of
the dpubl.ic, to ate the controlling of all
gold work, similar to what is done with
silver work. In France the introduction of
stringent laws, that gold must not be worked
of a less quality than 18 carat, was followed
by an astonishing increase of manufacture
and of exports. Some countries, for instance
the United States of America, have no regu-
lations whatever—neither optional nor com-
pulsory control; each manufacturer works.
in the quality best suited to his class of
customers, and marks it himself, whether
correctly or not depends upon his conscien-
tiousness. It is meedless to say that this is
very unsatisfactory. o
I append a table, showing the standard of
the silver work of the different cauntries, as
far as I have been able to ascertain :—

“TABLE - _
Showing the standard of the silver work'
- manufactured in the principal countries;
some of these allow mare than omne,
standard to be used, and the difference is

1
7oA

R

i

indicated by the marks affixed to the work

by the controlling authority. P

| , Fine silver = 1,000, | _

. Austria - p

i o . 812 =~

Bavaria oo 938 .

” Ly e ¢ 812 . .

| Belgium ... ., . .833 7

b Denmal‘k . et . . i“ '7..'.} - 821‘ ' . l.
© England . e 958%

! T e e . 925¢
i ** Britannia silver, Extle used. - § Sterking sitver. -

NI LE: SITEAR A¥ N PV VY R IO RO
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France .« . 950 exist here. Amo tending to
» . . . 800 economise labor, I found in Paris the pro-
Holland . 938 cess of ‘‘gpinning "’ extensively employed in
" 833 all the ateliers I visited in our trade; and it
Ttaly 812 is likewise in general use in Germany and
:I[P;:rtngal 845 D%xh?xuh o (
ussia 750 e process inning (repouseé sur
Rome 875 tour) consists in *¢ rzngmg " the work froma
Russia 750 flat tEln.te to the form required, over a chuck
Spain A £11] on the lathe, instead of by the more laborious
S8weden and Norway . 827 method of hammering. It was first intro-
Bwitzerland 875 duced at the time when the manufacture of
” 833 plated work commenced, perhaps some forty
» . 750 years ago, or rather more. e silver out-
‘Wurtemburg . 812 side the copper being very thin, the removal

‘While on the subject of the quality of the
silver we may also notice the duty upon it,
aB this is generally paid at the time the con-
trol mark (hall-mark in England) is affixed.
In England, the enormous duty of 1s. 6d.
per ounce is levied, a small drawback being
allowed if the work be sent to the hall in an
unfinished state; in France it is 12fr. per
kilogramme, or about 4d. per ounce, and it is
less in many places. Comparing London to
Copenhagen, we see that an ounce of sterling
gilver, including duty, is worth 6s. 9d.,
while an ounce of the silver of which the
Danish work is made, containing about 830

fine in 1,000, is worth 4s. 6d., an im-
portant fact to remember when the price of
silver work in the two countries 1s com-

Among other materials used in the silver
trade, and tending to affect the cost of the
work, are gas and charcoal ; the latter very

ive in England, and dearer than on
the Continent. :

Machinery is not employed to any con-
siderable extent in the manufacture of
silver work, if we except certain specialities,
such as spoons and forks; and even of these
many are still made by hand, although the
ornaments on the handle are generally pro-
duoed by stamping, or by letting the object
pass between rollers in which the pattern is
cat. Much common work made in Germany
is also stamped, such as we saw in the
objects sent g-om Berlin; but in the pro-
duction of silver work of a high character,
machinery rms but a small part. Large
and expensive pieces of silver work are in
most msta.noel: designed to illustratethsotlln;o
particular subject m connection wi (]

for whom they are being made, or

to whom they will be presented, and may
perhaps never be repeated, so that the
rincipal reason for using machinery, which
1s to produce a multitude of the same articles
cheaper than can be done by hand, does not

of the unevenness and marks left by the
hammer was likely to take the silver off in
places and expose the copper; by spinning,
on the contrary, it is possible to get a
smooth, uniform surface, as the raising is
done by means of well-smoothed and polished
steel tools. Since electro-plate has taken the
place of the original plate, and the work is
more often executed in brass, or German-
silver, than in copper, and plated after being
hammered ins of before, spinning has to
some extent been superseded in that branch,
by stamping the work into its shape. The
untractable nature of German-silver (or
nickel silver&lrenders it less suited for spin-
ning than the pure copper; but for such
good quality of silver as is used in France

‘and England the procees is well adapted

In Christofle’s t manufactory, I found
that even very objects, sux as dish-
covers, were spun, both oval and round, the

lathes being moved by steam power. M.
Hugo, a ma:gt;aotur(lar of good dinner and
tea services, employs spinning to a large
extent: all the b(?digs 'gf the different
pieces, coffee and tea pots, sugar-basins, &,
were spun ; some of them were 7in. or 8in.
high, with large bellies and long narrow
necks, yet they were spun in one piece, over
& wooden chuck, made, of course, of many
pieces, to enable its being taken out when
the work has received its form. Where a
great number of objects are to be
wanted of one pattern, the chuck is some-
times made of brass, which, of course, lasts
longer than wood ; but generally good hard
wood answers all necessary g The
objects spun were considera MM
English work is usually made ; but M. Hugo
informed me that both for France and for
exportation lightness was required, and that
he, in fact, had difficulty in getting the work
light enough. Sets, consisting of coffee and
tea pots, sugar-basin and aream-jug, weighed
2 kilogrammes, or sometimes under, and
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were sold at a prioe considerably below what | Taking my own trade as an instance, in-
is paid in England. struction in engraving, chasing, turning in

ldering is done in Paris, as in England,

by means of gas, the supply of which seemed-

scarcely so large in quantity as it generally
is in lish workshops. In Christofle’s
place, the necessary atmospheric air for the

soldering-gas was furnished by a blowing- | lin,

machine, saving the workman the operation
of treading the bellows, which, in cases of
soldering pieces, taking a long time to
get hot, uces considerable fatigue, and
" English work i generally well polished
work is generally w ;
in many continental countries bupr:ishing,
of necessity, takes the place of l.iah'ﬁ, on
account of the silver being of an inferior
standard. To give this the appearance of
fine silver, an artificial white surface is pro-
duced, by making the work red-hot, in
which state the copper in the outer portion
of the silver becomes oxydised, and this
copper oxyde is easily removed by leaving
the work a short time in some weak acid,
generally diluted sulphuric acid. Thus a
very thin coating of fine silver remains on
the surface, which may be i hli{ a
mpetiﬁonoftheumo rocess ; but is still so
thin that the use of the grinding powders,
rottenstone and rouge, used in d;:oliahing,
would soon take it off and e natural
color of the material; it is therefore neces-
lu;{to brighten it by rubbing the surface
Inishing Sith o bighly.polished hlepisione,
ishing with a highly-poli tone ;
but on large plain surfaces the effect is very
inferior to that produced by polishing.
One of the most important questions
affecting the workman, and consequent:{
also the work, is that of his education, bo

general and agecm.l . Leaving the first as
much as poussible aside, as Leyond my pro-

confining my inquiry and remarks
to the state of s

that in England the means of artistic and
technical instruction or education within the

reach of a workman are lamentably deficient |

00 with some other countries. Much

has certainly been done of late years by the | -

Bchools of at South Kensington, and by
those in connection with them all over the
ocountry, and facilities offered for instruction
in drawing and modelling which did not exist
before ; but valuable as they are, I think that
the instruction given is more calculated for
art-designersand draughtsmen than for work-
men, who, after having received a knowledge
of elementary drawing, should have opportu-
‘nities of & more special training, according
to the business in which they are engaged.

education, I must own | Eng

wood or metal, spinning, enamelling, and
some chemistry, so far at least as to under-
stand the properties of the metals and acids,
ought to be within the reach of every you.:f
workman, besides drawing and model-

%hero could, in my opinion, be no more
legitimate way of using some of the great
means at the disposal of many of our old
and wealthy Oity companies than the em-
couraging and assisting schools where the
apprentices in the o with which the
particular company may be connected could
receive a ?o;o h zziztio an&l‘ techmmclald
training. ew hun unds annually
would go a great way, and Ii?ow little would
that be in the total sum expended by them ?
Their wealth has been made in connection
with a trade; and now v:le find thyz:l::l,nwiﬂ_l
very few exceptions, not doing anything at
:rnad for the g%od or advancement of that
o.
It is, of course, during the period of
apprenticeship that this instruction should
pnncipallibe received ; and here I would
observe the fact that this period is in
England longer than in almost any other
country, seven years being the usual term,

sometimes in reality much longer, as a boy
is often taken into the shop at the of
ten or eleven years, when he ought to be at

school and at play, and remains, of course,
until he is twenty-one. In France I found
the term varying in our trade from three,
four, to five years, the latter w the
maximum period, and the one adh to by
most continental countries. It begins at the
ﬁz of fourteen, and finishes at. nineteen.
young workman then frequently travels
for a ocouple of years—an excellent way of
improvement, very rarely resorted to by
lish workmen, in our trade at least.

SILVER-CHASING. ,
By R. E. Baryett, ’
The French chaser seldom uses a mat, as
we lish ones do; but instead he uses
tools of his own making, with fixtures on
them to suit his own taste. ~ The casters are
a more careful class of men than our own.
This is a great boon to the chaser, for he is
consequently enabled to repair his work ip
a better manner than we are, and quicker
also. Very little thickness-work isaone in
Franoe; they core-cast instead. ,
As to French workmen'’s tools, riffiers axe

/ [
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ve? much ased, and theé tracers are smaller
-and more numerous than with the English
“artisan ; and their surface-tools are paid great
«attention to. The patterns on them are so
‘s to represent nature as much as possible.
“A large numbér of punches are used in work,
such as stars, leaves, and geometrical- pat-
a3eo, st Aengery of figares s roquontly
.also, and the ery of fi is frequently
-shaded with a sharp-pointed tool; a very
‘coarse mat is used in representing velvet
‘dratgery, and the matting is partly erased
with a %unch or riffler, which gives the
furry, soft surface of the velvet. Horses are
‘seldom matted with a' hair tool; instead,
‘they use a smooth flesh tool. In-working
up their draperies, they are careful mnot to
‘use the tracer, and a planisher is deemed a
-safer implement when a fold in the drapery
‘is under-cut on both sides; but in the hair
‘of the human head there is a tendency to
“inake it too woolly, by putting too many
frizzy holes in it; and if they were to keep
it broader in surface it would be better.
" ~Adjusting of Work.—Pitch is more
':lpa.rhxgly used. - They have a new inven-
'tion, as follows:—Two holes are drilled
“through their bench'; underneath there is a
‘kind ‘of vice, which tightéens the strap of
-leather that they pass. through the holes.
'This does awsy with the use of pitch, and
“the artisan is enabled to do. away with so
l?émoli ‘moving of his work, which is a loss of
o, and makes work cofe more expensive.
‘The French artist is‘'more kind and obliging
‘%o the worker than ours, and the ¢hager is,
'6f cotirse; HBetter ‘enabled to carry out his
(iﬂbde."‘f“"v r o1 : .
““Bronze works are carefully’ cast, and
’ merely repaired at the seams and any other
‘parts’that may have ocome bad in the cast-
‘ing. Somd'of the ' French chasers are very
good draughtstnen, and many of them model
in & 8 .- A deal of piece-work is
done, and the wages of the men average
from 30 fr.-$/66%¢:5 but-it is-only the very
olever hands wwhe.get 60.£.. "\

Ly S T T I .
avy - BAMMBERED IRON,
T By Wrentise Tricm,

e e o dirboetal, Workmpn. (
&l M lioi e Mk b to- 'udge, the French
‘effect,
{ifu] as aniiths; in fact, I
#xcel i’ hammered iron-,
ML aal/ISA —mmen‘m;.%cé in’ “th&
work'streng,

and very eftfective, but the ornamentation,

—_——

' I do'not con- |

being of thin sheet-iron, is light and:elegant,
but forms a separate part from the other
rtion of the work, and ently must
ecay very soon ; another fault is that, being
thin iror, recourse must be had to riveting
or brazing. - To weld iron so thin to a
‘substance would be a difficulty, if practicabls
at all. If iron-work is to last a long time,
it must be welded together, or worked from
the solid bar; then the leaves can be made
sufficiently strong to last for a number of
years. I think a good deeign should allow
‘of this being done, and I think, in England,
good designs do so.

The skill of the smith is displayed in
uniting the parts of a piece of iron-work, s
that the different leaves and other
‘when completed, form a whole, blending one
with the other. Then we get use, durability,
and ornament combined. This, the older
smiths made their study, and it should be
our aim to excel them ; in this class of work,

the workman must not only be practical, but

have a knowledge of design and drawing.
In this, as a rule, the English workmen ar
behind; for we may find many a good
smith, but, having no knowledge of drawirg,
he only destroys the good effect intended by
the designer.

I think the schools of art have done much
toward the improvement of the mechanic,
but few avail themselves of the opportunity.
‘The French have an advantage in this
‘respect; the master of an apprentice is
bound by law to give him two hours a dsy
for education; and the class of ~schools
formed for such have a peculiar advantage,
inasmuch as the artisanis invited to
specimens of work of whatever kind,
prizes are awarded, at certain times, %
those that excel. In this respect the Frenth
are far before the English. 3

In France, knowledge is'at a cheaper rate
‘than in England ; when the French work-
man is at fault for want of some hint, he is
at once relieved by applying ‘to his school.”

* In England it is often found 'that men

work for years doing work ‘the wrong way

for want of some knowl , which is kmown

to only a few, and which they jealgusly keep
gecret; this is, no doubt, the' reason why
Ppro des; is slower here than it otherwis
WO 8.’ ' '

t

»m: ,Print# toti'.'l:n Bum:Hnwwox;;I";ﬂ;:
by J, NxaL, (intg Magponsn & Nxaz,) Spoam W

*'61, 8tTobn’s Hquare, E%’n, Mxﬁsmgf.m & 00
51, Paternoster Row, E.C.






