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THE WATCH, AND HOW TO USE IT,
Crocks had been in use for centuries, and most
cxcellent and ingenious clocks had been constructed
and domiciled all over Turope, hefore any one
ventured upon the abtempt to make a clock for
the pockel, or a wateh. Before a watch could
exish at all, 16 was necessary thal some substitube
should be discovered in place of the weight, whose
gravity was the moving power in clocks. This
desideratum was supplied by the invention of the
mainspring, which made its appearance about the
middle of the sixteenth century, and was first used,
not for watches, but in the manufacture of small
portable clocks, which the rich carried about ywith
them on their travels, and sometimes even on their
persens.

The main-gpring is an elasbic coil of thin steel,
highly tempered. Tt is oub of sight in the watch,
being inclosed in a small barrel, to whose inner
side the outer end of the coil ig fixed, while the
inner end is fastened fo an axis ab the centre, and
round which it may be wound go ag to cange the
barrel to make as many revolutions as the coiled
spring makes twrns in wnwinding.  Here, then, is
the mechanieal foree which keeps the machinery of
a watch in motion. Bub ib is plain that if this
power were thus applied, it would vary greatly in
its action on the wheels. When the spring was
tightly coiled, the wheels would be dragged rapidly
round; and when the force of the coil was di-
minished, they would move very slowly. This
would never do. Mo obviate this defect, and
gupply a power that shall act with .equal force
during the whole uncoiling of the spring, comes in
the beautiful invention of the fusee. The fusee is
2 cone ith a spival groove attached to the side of
the first wheel of the sateh, and connected with
the barrel by a chain, hooked at its ends to both.
When the watch is wound up, the key is placed on
the axis of the fusee, and the chain wound off’ the
barrel on to the cone. Thus wound up, the spring
is at its greatest power of recoil: bub the chain,
pulling then near the point or smallest part of the
cone, acks with the shortest lever power; as the
gpring uncoils and its elasticity diminishes in force,
the chain, being gradually wound on the outside of
the barrel, gradually descends the cone and
lengthens the leverage. By this ingenious adjust-
ment of increased lever power to diminished force,
an equality of power is maintained, and the influence
of the spring on the wheels is the same during the
whole period of the recoil, or until the watch needs
winding up again. Perhaps there is not a mere
beautiful contrivance than this of the fusee, in the
whole domain of mechanics, or one which more
cfficiently answers the end for which it was designed.
Those watches, now very common, which go while
winding up, have a spring, called the going fusce,
contained in the interior of the fusee-wheel, hy
which the works are kept in motion while the
fusee itself is turned by the key.

The invention of the fusee; however, important
as it was, did not insuve the proeduction of seryice-
able watches.
Tuxury, possessed by few; and, as is gencvally the
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Dbalance-spring would do the same thing.

Two centuries ago watches were &
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cage with arvticles of utility so long as they ave
luzuries, were good for little. The works were a
rude modification of clock-works—the chain round
the fusee was n piece of cat-gnt—and for want of a
balanee-spring, or some efficient substifute for the
pendulum, their performance could nob be relied
on. In fact, the first watchmakers did not pretend
to more than showing an approximation fo the
hour of the day, and modestly withheld the minute-
hand from their dials, being hopeless of measuring

‘the minubes by such miniature machines.

But an immense improvement was impending,
Tn 1658, that most ivritable and acrimonious of
TFnglish philosophers, Dr. Robert Hooke, applied
for o patent for the balance-spring. Ik is this
little instrument, which is searcely thicker than a
hair, that was destined to transform the watch
from a comparatively worthless and luxurious toy,
into the faithful fiiend and servant of millions.
Tet us see if we ean recognise its function.

Tf the reader will open his modern Tnglish
walch, he will see the balance, which is a wheel
finely poised on ibs axis, vibrating with a vegular
and equal motion. Unlike all the ofher wheels in
the watch; it never moves completely round, but
backwards and forwards. This peculiarity of mo-
tion is imparted to it by means of certain contri-
yvamnees, some of them very claborate, varying in
watches of various descriptions, called escapements.
Beneath the balance-wheel he will see the balance-
spring, coiled like & minute hair round the axis,
which it surrounds four or five times. 'I'he balance
itgelf was intended ag a substitute for the pendulum;
bLub it nmever was an efficient substitute for that,
until the balance-spring was invented and brought
to its aid. It had been pereeived that in clocks,
the pendulum absorbed in its own more or less
extended oscillation every ineguality in the rotation
of the wheel-work; and analogy suggested to
Hooke, and experience afterwards proved, that the
In its
application to the balance of a wabch, one extremity
of the spring is fastened to a point independent of
the balance, while the other is attached near its
axig. The balance-spring 1is generally flat in
watches, coiling concentrically; but in chronoe-
meters for naval or scientific purpozes, the eylin-
drical form is preferred, as affording the most perfect
isochronism. A recent improvement has heen
effected Dby electro-gilding the balance-springs,
thus preserving them from rust—an inyention
which was patented by Mr. Dent. =

Thig balance-spring, above all other manufactured
things, shows the exiraordinary value which may
be conferred on raw material by huwman labour.
Towr thonsand hair-springs scarcely weigh more
than & single ounce, bub often cost more than a
thonsand pounds! “The ehisel of the seulptor,”
says Mr. Thomson, “may add immense value to a
block of marble, and the cames may become of
great price from the labour bestowed; but art offers
no example wherein the value of the material is so
greatly enhanced by human skill as in the balance-
spring.”

The introduction of the balance-spring, which
was rightly regarded as the crowning invention in
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the mechanism of the watel, pub the watch-malers
in possession of all they wanted in ordev to enable
them to produce a really serviceable article, and
may be said almost to have created the trade of
watch-making. Within a single generation after
the publieation of the invention, watches had in-
ereased in number a hundred-fold, and have gone
on increasing from that day to this in more than
an avithmetical ratio.

In their first popular form, watches assumed a
shape nearly globular; they were on the average
even smaller in diameter thon they are at present,
but they were turnip-shaped and heavy, and itwas
the fashion to inelose them in ponderous double
cases of guinea gold, covered with elaborate chasing,
and which more than doubled their weight and size.

The superiovity of one description of watch over
another congists in the comparative excellence of the
escapement, which is an apparatus contrived for
securing and mainfaining equal vibration of the
balance: of conrse,we infer that the ofher parts of
the watch are constructed with good materials and
by a skilful sworkman. In all casesitis the escape-
ment which gives a specific designation to the watch,
among the watch-makers and dealers. The oldest
deseripbion of wateh now in common use among us
ig the vertical, so ealled from its old vertical escape-
ment. It is the simplest contrivance, and probably
the most readily manutactured, but in prineiple ivis
least reliable for aceuracy; although, where the
workmanship and material are both of the highest
qualify, vertical watches are found to act satisfac-
torily.

Superior to the vertical is the horizontal or eylin-
der wateh; so called from its horizontal escapement,
introduced by Graham in the beginning of the last

eentury. In this form of escapement, the impulse
is given o a hollow cub in the cylindrical axis of
the balance, by tecth projecting from a horizontal
erown-wheel. These'watches may be, and ave, made
remarvkably flat and portable, and arve, from their
neatness, great favourites with the publie. If well
made, they will perform admirably; but they are
subject to much wear by the very nature of their
construetion, and ave consequently less durable than
any other deseription of wateh now made.

The lever watch, named after the lever escape-
ment invented by Mudge, by which the impulse is
given to the balance by a lever attached to anchor-
pallets, is now considered the best and most ngeful
watch mannfactured. Atibs fivst appearance ibwas
very imperfect; but the principle was recogunised as
sound, and it has been made, for many years past,
the subject of go many improvements as to leave
little further to be desived.

There are varions other descriptions of watches
which might be mentioned j but each and all of them
would be found to consist of some variation, modi-
fication, or combination of the mechanisms of those
already mentioned. There is no end to the inge-
muity of watch-makers, or their enterprise either.
‘Watches are made that will strike the hour, the
hall-howr and the quarters—to play sweet tunes—
to sonnd an alarm—to wind themselves up withoub
a key, by simple pressure of a spring at the edge of
the case, or even, without the volition of the weaver,
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by the motion of the hedy in walking. Agnin, some
will show the time in any longitude, as well as that
of Greenwich, and some will mark the progress of
the hours by small protrusions on their edges, so
thab & man may feel what o'clock it is in the dark.
Moreover; watches are made of all gizes, from five
or six inches in diameter down to the diameter of
the third of an inch, or the size of a silyer three-
penny piece. A lever watch of this diminutive size
was exhibited by Mr. Funnel, of Brighton, ab the
Crystal Palace, in 1851, Bubt we cannot dilate on
these curiosities of the avt.

One word on the subject of compensation. On
whatever principle a watch is construeted, it will
not keep time with anything like penfect accuracy
unless a provision he made for compensation. The
reagon ig, that all substances in natnre are liable to
expansion by heat and contraction by cold. Just
as a long pendulum vibrates slower than a short
one, so an expanded balance-wheel vibrates slower
than a contracted one. Henee ib is that even the
best made watches, whatever the form of their con-
struction, are found, if nneompensated, to go faster,
or gain time, in cold weather, and slower, or to lose
time, in hot weather. (This defect is meb by the
adoption of what is called the compensation-balanee.
This contrivance sgubstitufes for the common steel
halance-wheel a balance-wheel in tavo halves, united
together by a cross-bar; the onber part of the wheel is
brass, and the inner pavt steel, and its flat outer edge
is loaded with weights. The compensationis effected
in this way :—The heat which expands the balance-
spring diminishes its elastic force, and would cause
the watch to loge; bub the samelheat expands the outer
or brass partof the wheel more than it does theinneror
steel part—Dhbrass expanding more than steel by heat
and contracting more by cold; a curvaturve inwards
of the whole arm of the ring ensues, whicl lessens
the checking power of the balance, so that the spring
requires less force to influence it. On fhe other
hand, the cold, which contracts the balance-spring,
inereases its elastic force, and wonld cause the
watch to gain; but the same cold contracts the
brass more than the steel, and, by curving the arm
outwards, increases the checking power of the ba-
lance, so thak the spring hasno more influence over
it than it had before. The weights on the balance
are moveable, and may be adjusted with such ac-
curacy as to canse a close approximation, in watches
of fivst class workmanship, to perfect time. The
compensation-balance is, however, an expensive
article, and is found atlached only to high-priced
watches.

A few words of advice on the subject of watches,
and fthen we have done. In purchasing a watch for
wear and service, it may be wise to give the prefer-
ence to one of English manufacture. Englishmen
have led the van in the art of watch-making all
along: they have been the authors of all the most
valuable inventions, and to this honr they produce
the best watehes in the world.  Buy, then, an Eng-
lish watbch ; choose a lever if you can afford i, and
leb it be as good as you really can afford. Buy it
of & man who has a charvacter to lose, and to whom
you can look for redress in case of failure. Be
suspicious of cheapiess, and do ziob pub too much
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faith in gnarantees for a year or two years; because
a flimsily made watch may go for a year or two
tolerably well, and yet, before you have worn it five,
may have cost you twice its value in repairg, and
prove a torment and a deluder instead of an honest
friend and guide. Tn making your selection, donof
be led by ornament—by faney backs or dials, or
“jewelling in ten holes.” Ten holes may be jewelled
for a guinea, and the watch be none the hetter for it.
‘With a respectable maker, the absence of needless
ornament is often a concomifant of superior work.:

Having hought your watch, remember that it is
worth taking care of. Wind it, ag nearly as pos-
sible, at the same time every day, preferring the
morning to the evening. Avoid sudden jerks in
winding, and do not turn the watch while you ave
turning the key, but hold it firm and steady. Keep
the key in good condition, free from dust and eracks:
it is not a bad plan to plug its orifice: a particle of
dusb or rust in the key may get into the watch,
and put you to the expense of an extra cleaning.
Keep the key in your bed-room, not in your pocket.

When a watch is hung up, it should be supported
and at rest: when laid horizontally, it should rest
on a soft substance for support, or the motion of the
halance may generate a pendulous motion of the
swheels, cansing a variation in time.

‘When a watch varies from atmosphericinfluences,
or from some change in the mode of wearing it, the
hands may be occasionally set right, but the regu-
lator should not be touched ; if the watch gains or
loses continuously, then the regulator should he
altered; bub it should be delicately handled, and
moved but alittle at a time. In getting the hands,
it is best to set them forwards. In watches get or
vegulated at the back, the glass should not be
opened at all. The watch-pocket should at all
times be kept free from dust and accumulations of
every kind.

Two years is quite long enough to keep a watch
withont cleaning. If you cannot consign it for that
purpose to the hands of the maker, intrast it only
to some respectable and responsible person. The
very best watches are often ruined by the hands of
blundering and incapable workmen, while even a
bad wateh may be made, by the treatment of a clever
artist, to perform tolerably well.

Lastly, take a lesson from your watch. That lit-
tle machine, if you have taken the above advice re-
garding it, will be found constantly doing its duty.
Do you the same; work on with your life’'s work
as that does, “unhasting and unvesting.” Tef it
teach yon regularity and punctuality; so shall you
not be ashamed to look it in the face, and be enabled,
when your hours are all numbered, to give a good
acconnt of the time intrusted to your keeping.

THE SOVEREIGNTY OF THE SEAS.
Tue grand truth embodied in the majestic lines—

“ Let us be back'd with God, and with the zeas,
Which he hath given for fence imprognable,
And with their helps alone defend ourselves;
In them, and in ourselves, our safety lies,”

seems to have been a heartfelt conviction in the
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breasts of all true Englishmen, long centuries
before the poet was born.

King John, whom history has generally branded
as a very unworthy monarch, had some redeeming
kingly qualities—not the least of which was his
determined asserfion of England's sovereignty of
the seas. He ordered his sea-captains fo compel
all foreigners to salute his flag by “striking ™ their
own national flags, and, probably, by also lowering
their fopsails, (as was the practice af a subsequent
period,) in acknowledgment of England’s maritime
supremacy. If any foreign ship, even though be-
longing to a friendly power, refused compliance, it
was to be seized, and adjudged a lawful prize. This
and other facts lead to the conclusion that John
only enforced an ancient claim to dominion of the
seas, which had been asserted and enforced occa-
sionally time out of mind.

Edward 111, during his wonderfully long reign of
fifty-one years, was a most jealous asserter of his
sovereignty of the seas, over which he claimed a
Jjudicial power. Dr. Campbell says that Edward,
“in hig commissions to admirals and inferior
officers, frequently styles himself sovereign of the
English seas, asserting that he derived this title
from his progenitors, and deducing from thence the
grounds of his instructions, and of the authority
committed to them by these delegations. His par-
liaments, likewise, in fhe preambles of their bilis,
take notice of this point, and that it was a thing
notorious to foreign nations that the king of Eng-
land, in right of his crown, was sovercign of the
seas.” In old ¢ Hakluyt's Voyages” is printed
avery curious poem, called  De politia conservativa
marig,” supposed to have been written in the time
of Edward 1v. It containg a number of separate
chapters, each of which is full of most valuable and
instructive information coneerning the commerce
of England with varions countries. The unknown
author, who must have been a man of very exten-
give information in his day, urges most sirongly
his countrymen to maintain inviolate the sove-
reignty of the seas, as the only means to preserve
their prosperity and safety.

In the reign of Charles 1, both the French and
Dutch began to express great jealousy of the British
claim to dominion of the seas, and Hugo Grotins
endeavoured very learnedly to prove that Albion
had no better natural right than Holland, or any
other maritime nation, to such a title. Our own
equally learned and eloquent Selden retorted by
his eelebrated treatise “ Mare Clausum.” We need
noti quote any of his arguments, which are generally
profound, and, if not always impregnable to im-
partial criticism, are at any rate patriotic and
singularly striking and ingenions.  Suffice if
that the general conclusion to which he arrives
is conveyed in one very impressive sentense:
“That they (the English) have an hereditary, un-
interrupted right to the sovereignty of their seas,
conveyed to them from their earliest ancestors, in
trust for their latest posterity.” Mainly with a
view to enforce his claim to the sovereignty of the
narrow seag, did Charles 1 endeavour to provide a
naval force sufficient to overawe both French and
Dutch, and therefore igsued his writs for levying





