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THE TRADER.

himsolf to work acourately and minutely
in brnss and othor motals. laviog beon
unable to oblain any assistanco from tho
Boaxd of Longitude, he was undor the
nocousity, whilo carrying forward his
oxporiments, of maintaining himeself by
working at hig trado of a carpontor and
joiner. This will acoount for tho very
long period that elapsod boforo ho could
bring his obronomoter to such a stato
that it might be tried with any approach
to cortainty in its operations,

Horrison, besides bis intentuess and
carncstness in respoot of tho groat work
of his lifo, was a cheorful and hopeful
man He had a fino taste for music,
and organized and led the choir of tho
village oburoh, which attained a bigh
dogroo of porfoction. Ho invented a
curious monochord, which was not less
acourately thau his olocks in tho men-
guration of time. His car was distressed
by tho ringing of bolls out of tune, and
he sot himself to romedy them. At tho
parish church of Hull, for instance, the
bolls were harsh and disagreeable, and
by tho authority of tho vicar and church
wardens he was allowed to put thom
into o stato of oxact tune, so that they
proved ontircly melodious.

But the great work of his lifo was his
warine chronometer. He found it
necossary, in the first place, to altor the
first mover of his closk to a spring
wound up, so that the regularity of the
motion might bo derived from the vibra-
tions of balances, instead of thoso of a
pondulum in o standing olock.  Mr.
Folkes, Prosident of the Royal Soociety,
whon presonting the gold medal to Mr.
Harrison in 1749, thas describes the ar-
rangement of his now machine. The
details were obtained from Harrison him-
solf, who was present. He made use of
two balances situated in the same plane,
but vibrating in contrary direotions, so
that tho one of theso being either way
nssisted by tho tossing of the ship, the
other might constantly be just so much
impeded by it at the samo time. As tho
equality of tho times of the vibratione
of the balanco of a pocket watoh isina
great mensure, owing to the spiral spring
that lies uuder it, 6o tho same was hero
porformed by tho like clasticity of four
cylindrical springs or worms, applied
near tho upper and lower oxtromities of
tho two balances above described.

‘Thon came in the question of compen-
sation. Ilarrison’s experience with the
compensatira pendulum of his clock

now proved of sorvice to him. He pro-
cooded to introduce n similar oxpedient
into his proposed chironometer. As is
woll known by thoso who are acquainted
with tho nature of springs moved by hal-
ances, tho stronger thoso springs are the
quioker tho vibrations of the balancos
aro porformed, and vice versa; so it fol
lows that thoso springs, whon bracod by
oold, or when relaxed by heat, must of
nocossity causo tho timekeopor to go
eithor faster or alower, unless some
method could bo found to remedy the
inconvenienco,

Tho mothod adopted by Harrison was
his compensation balance, doubtless the
backbono of his invention. His ¢ ther-
wmometer kirb,”” ho himself says, «i3
composed of two thin plates of brass
and steel, riveted together in several
places, which, by the greater expansion
of brass than steel by hoat and contrac-
tion by ocold, becomes convex on the
brass gide in hot weather and convex on
the steel side in cold weather; whence,
ono ond being fixed, the other end ob-
taing a motion corresponding with the
changes of heat and cold, and tho two
pins at the end, between which the bal-
ance spring passes, and which it alter-
natoly tonches as the spring bends and
unbends itself, will shorten or lengthen
the spring, as the change of heat or cold
would otherwise require to be done by
hond in the manner nsed for regulating
a common watch,” Although the method
has since been improved upon by
Beroy, Amcld, and Earnshaw, it was the
beginning of all that has sinee been
done in the perfection of marine chro-
nomoters, Indeed, i% is amazing to
think of "the number of clever, skilful
and industrious men who bave besn en-
gaged for many hundred years in the

production of that oxquisite fabrie—so’

useful to everybody, whether scientific
or otherwise, on the land or on sea—
the modern watoh.

It is nnnecessary here to mention in
detail the particulars of Harrison's in-
vontion. Thess wero published by him-
self in his ¢ Prinoiples of Mr. Harrison's
Timekeeper.” It may, howover, be
mentioned that ho invented a mothod by
which the chronometer might be kept
going without losing a sccond of time,
This was during the process of winding
up, which was done onmce in & day.
Whilo the mainspring was being wound
up o secondary one preserved thé motion
of the whoels and kept tho machins going.

Aftor seven yoars' labor, during whiok
Harrison encountored and ovorcame
numerous difficnlties, ho at last com-
ploted his first marino chronometer. Ho
placod it in a sort of movablo frame,
somowhat rosombling what tho smilors
ooll a “compass Jumble,” but much
moro artificially and curiously mado and
arranged. In this stato the chronometer
was tried from timo to time on a large
barge on the river Humber, in rough as
well as in smooth weather, and it was
found to go perfectly, without losing a
momont of time. ,

Buch was the condition of Harrison's
obronometer when he arrived in I.ondon
with it in 1785, in ordor to apply to the
commissioners appointed for providing
a public reward for the discovery of the
longitude at gea. Ho first showed it
to several members of the Royal
Soociety, who cordially approved of it.
Five of the most prominont members—
Dr. Halloy, Dr. Smith, Bradley, Mr.
John Machin, and Mr. George Graham
—furnished Harrison with a cortificate,
stating that tho principles of his ma.
chino for measuring »time promised a
very great and snficient degrce of ex-
actness. In consequence of this certifi-
cate, the machine; at the request of the
invontor and at the recommendation of
Sir Charles Wagner, First Lord of the
Admirslty, was placed on board a man-
of-war, and carried, with Mr, Harrison,
to Lisbon and back again. The chro-
nomeoter was not affected by the roughest
weather, or by the working of the ship
through the vast rolling waves of the
Bay of Biscay. By means of its exact
measurement of time an error of almost
o degrece and o half (or ninety miles) in
the computations of the reckoning of
tho ship was correcled at the mouth of
the Channel.

Upon this first saccessfal trial of his
shronometer the Commissioners of Liong-
itude gave Havrison the sum of 5001,
on condition that he . should proceed to
make further improvements in his ma-
chine. Mr. George Graham urged that
the Commissioners shoald award bhim
double the amount, bat this was refused.
At tho recommendation of Liord Monson,
however, Harrison accepted the sum as
a help towayds the heavy expenses and
labor which he had incurred, and was
about to incur, in perfecling the machine.
He was instruoted to make his new chro-
nometer of less dimensious than the
first, which was thought too cumbersome



