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himecîf to wzrlc accuratcly aind niinutoly
in brasesauid other motals. llaving boen
unablo Lao btain any assistance from, the
BJoard of Longitude, ho was under tho
noccssîty, while carrying forward hie
oxperimne, of niaintaining himsolf by
working nt hie tradta of a carpenter and
jeinor. This vill account for the very
long period that elap8cd bofaro ho conld
bring his chronomoter to suoh a etate
that iL mighit bc tricd with ny approacli
ta cortainty in its operatione.

Harrison, besidos bis intentneas aind
Carnestuces ini respot of tho groat work
of his life, vas a cliearful ana hapefui
nman Ic lied a fine Leste for music,
and organized na led tho choir of tho
village churcli, 'which attained a higb
dogrcc of perfection. Hlo inveutcd a
ourions monochord, whioh was net Isea
acourateoly than hie clocks ini tho mou-
eiîratiou of timo. Hie car was distrese
by tho ringing of balle ont of Lunle, ana
lio set himeîf to remedy thoni. At tho
parish churcli of Hull, for instance, the
belle were hiarah ana disagrocable, ana
by tho authority of tho vicar ana churoli
wardeng hoe vas ailowed ta put thora
into a 8tatc cf exact Lunle, eo that thcy
provcd entirely melodieus.

But Ilhe great work cf hie life was hie
marine cilamrnometer. Hoe found it
neceseary, in the first placé, ta alter Uic
firit inover cf his dlock te a spring
woiind up, se that thé rcgularity cf the
motion miglit be dcrivcd from the vibra.
tiens cf balanoces, instoad cf thoso cf al
pendulumin i a standing clock. Mr.
Faikes, Prosiùeut cf the Royal Sooiety,
Whou proscnting tic gold modal ta Mr.
Harrison In 1749, thus describes Uic ar-
rangement cf hie now machine. The
dntails woro cbtaincdl frein Harrison him-
sel, îvho vas present. Hc miade ueocf
twa balances aituated in the saine piane,
but vibraling in contrary directions, se
that Uic anc cf theso being cither way
nssiatcd by Uic tosbing of thé ehip, Uic
other might constantly bo juet se muai
impecc by iL at thé seule time. Ae tic
cquality cf thc imes cf Uic vibraticne
cf the balance cf a pochét watoh ie in a
great memieure, owving te the spiral spring
that lie under it, se tha semé was liera
porfcrmed. liy thé like chLsticity cf four
cylindrical epringe or wcrms, nppiicd
imear Uic upper aud lewer cxtrcmif.ies cf
thc two balances tiboyé deecribed.

Micn crime in thc question cf comen-n
saticn. llarrison'a experienco with Uic
compensa#-,,- penduluai of bis clock

now proved cf service Lo hini. Hé pro.
eeeded te intraduco a similler expediont
iuta ie8 propoed chrencnxetcr. As le
wcll known ly thoso Who arc acquainted
wmith thé nature cf epringe movod by bal-
ances, thc strcngcr those epringe arc thé
quioker tho vibrations of the balances
arc perfornied, ana vice versa ; se iL fol-
Iowa that thoso epringe, whcn bricod by
cela, or whon relaxed by boeat, muet cf
neceesity causa thé, tîieokecpcr to go
oither tester or alower, unlos saine
mcthod coula ho found te romcdy thé
incanvenience.

Tho mct.hod adcpted by Harrison was
hie compensation balance, doubtiese Uic
backbone cf hie invention. Hie Ilther-
monieter kirb,' ho hiniseif says, "h i
conmposed cf twc thin plates cf brasa
and steel, rivaea together in several
places, whiah, by thé greater expansion
cf brase than steel by boat ana cent=a-
ion by cola, becames convéx on the

brase aide in baot wcather ana convoi an
thé eteél aide ini ela weather; whence,
one ena being fixed, Lic other end eh-
tains a motion ccrrespcnding with the
changes cf boat ana cola, ana thé two
pins at the end, hetwecn Whioi thé bal-
ancé spring passes, and wirbia it alter-
nately touches as thé spring bende ana
unbende itsolf, will ehorten or lengthon
thé spring, as the change cf hoat or cela
would etherwisé require Le be dcue hy
ianda ini thé manner nida for regulating
a ccmmcn watoh." Althaugli thé nmthod
bas since heen iniproved upon by
Bercy, Arnold, and Earnshaw, iL was thé
beginning cf ail tiat lias aincs bean
dons in thé perfection of marine chro-
nometers. lndeed, il, is amazing ta
think cf *the number cf clever, skilful
ana industrions mon who bave beau en-
gaged for many hundred years in tic
production cf that oiquisito fabrie--so
useful to évcrybody, whether saieutifio
cr cthérwise, on Uic land or on sena-
tho modern watoli.

It je unnoessary hore te mention in
détail Lic partianlars cf Harrison 'e in-
vention. Thèse werc pub]ishcd by him-
self in hie"I Principlcs cf Mr. Harrison'%
Timekeéper." It may, hoever, be
nientioncd Liat hae invcnted a mnothcdl by
*whicli thé chronomoeor mugit bie kcpt
gaing vithaut loBing a second cf ime.
This was during the, pracess cf winding
np, Which was dlonc once in a day.
WVhilo the mainspring wae boing wound
np a secondary ane proervedl thô motion
cf Lhc wmhels and kcpt tic machina Cing.

Aftor seven ycnas labor, during 'whioi
Harrison enccuntored ana overcanie
numerous difflaultiès, ho at lest coin-
plcted hiie firet marine chrononieter. Ha
pleccd it in a sort cf movablo frame,
scmowhet rcsenibling what thé sailors
eaUl a "lcompase Juniblo," but much
more artiflciaU1y and euriéusly made and
arrangedl. Iu tis state thé chronomotor
waa tricd from Limo a to n on a large
barge an thé river Hunmber, in rougi as
Weil as in emocth wcethcr, and iL was
faund te go perdoctly, without lcsing a
moment cf tiue.

Buch was thé conaition cf Harrison'e
chronométer when ho arrivait in London
with iL in 1785, in' order to, npply to thc
commissicuérs appointed for providing
a public rcward for thé discovery cf thé
longitude nt sea. Hé firet shcwed iL
taeesveral members cf thé Royal
Society, Wrho cordially approved cf iL.
Five of Uic niet pramincut mémbere-
Dr. Halley, Di. Smnith, flradley, Mr.
John Machin, aud 'Mr. Georje Greheui
-furniehed Harrison with a certi fleeté,
stating that tho, pinciples cf hie ma-
chiné for measnrîng Aime promilsed a
vcry gréat and sunfiient dégrce cf ex-
aatnes. In cansequénce cf tuis certifi-
ete, the maahméo, et thé ruquet cf the
inventer and at thé reconmandation cf
Sir Chances Wagner, Firet Lord cf thé
Admiraity, wae placed on board a man-
of-war, ana carriedl, with Mr. Harrison,
to Lisbon sud back agata. Thé chro-
nemeter wes not effeated by thé raugcet
venatiler, or by the 'working of thé slip
through tho vast rolling waves cf thé
Bay cf fliscay. By rùeans cf iLs exact
measurement cf Lime an errer cf ainicet
a degre aud a hall (or ninety miles) in
thé computations cf thé reokoning of
thé slip wes correctèd et thé mouti cf
the Channel.

Upon this first suceeseful trial cf hie
chranomcter thé Commissioners cf Long-
Atude gavé Harrison thé sum cf 5001.,
on condition that hée. ahoula procecd ta
make farthér impravements in his ma-
chiné. Mr. George Graham urgeal that
thé Commissianère aboula award bim
doublé thé amotint, bat this was refused.
At Lhc reconmmandation cf Lord Manson,
howéver, Harrison accpte thé enni as
a help tcwaxds thé heavy expènsce and
labor which he had incurred, and was
about te incur, in pexferting the machine.
Hé vas instruated te mahé his néw chro-
nometer of lsea dimensious than tic
firet, whiah vas thaugît tac cuxubérsamé


