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ON ENERGY. into mechanical unergy, except wlien tranisferred from a hot
body to a col body. Wlhen, therefore, by the diffusion of

BY PROF. ROBERT STAWELL BALL, A.M., LL.D. hecat, the temrperature is uniforai throlighout the universe,
mechanical work must cease.

Tite science of Energy, whiei ]lits been developed wvitiî the- -- .- - -

last tvenity-five years, appertis tc, have a grand future as in-
timnateiy conneccte(! with astronomry, inclianicte, liglit, hieat, VELOCITY 0F LIGHT.

teigatietsai, cectricity, evcn %viti life it.self: it leads ets- baek
ttligli periodis, coinpared %viltei wiiieli, gcoiogical tliu il; Recetitly, 1. Fizeau i u commuaicatcd to Les MIondes ther
nothiîng, and, looking forward, like a tile telugculupe. points out resits of a suries of vcry elaborate experimcnts, malle witl
the Il!tiiiiate destiiiy of the tinîi'erse. a vieLv to the inost accurate deteruiniation of the veloeity of

Lilergv is tUeaauJility of raisîîig %veigiils. Tite diitinctioît light Thedistance between the two stations of observation,
tjctwetti force aîid etiergy is tiîat :E,,ergy is the produet of a as folînd by trianîgulation, %vas 33,829 1 ficet (abnut six utiles),
ijrce and a distance Tite tit of etit'rgy i's tUt' ezi'rgy re- IwithI a probable error of O 00 1. 'Pie source of the ray was at
,1nîred teovecoinc ,the unit of furce Llirough the unit of distance. jet of oxyhydric gas Six hiundred and fifty satisfa'tory oh-
Jýnergy can be( stored ini at ntijy unovig ily-ivilel, as r'ail c s4rvttions were made, the mea of whieh gave 185,368 miles

a.-IIutàstmtedl by exîîcriulent. Energy is also stored in ny pler sLcoad as the requîred velocity. Trhe expL-ritneiit8 of M
rbu,1y unovinig rapljdly, ais, for exaniple, a carilon bail j 'ncrgy Foucault to determîne titis same velocity, givu us a result of

31 titis kîad is ttermed - kineticenaigy." A steam-engine is a 185,177 miles.
muamis of turîîiig ihîto itceliaitiial %'ork, a portion of the Trite forîaerly accepted cletvrininatiop of the velocity of

vnlergy Conitaillud iii Uiceu cu cuisuilîed i tht' furitacu. Heat lîglit was tlîat of Olaf Ilocnjer, a Danish Astrononer wlio
nelay Uc turîîed iiito itechaiaîîal ivork iii other ways :fer deduced it frott observations on Jupiter's saitellitc8s 'fliu
exaiile, by at thermo.clectiic battery. The energy store, -p carth's orbit being concentrie with, that of Jupiter, and i jte-
Ii Lail, gunipowder, or at cuîuîîressud. spritig, is dtoînin: -d rior to it, the distance of these bodies is eontinually ,arying,

*puîeîîîil .îrg Food auîd fuel arc both farns of potêt .ai the variatica extending from the suai to the dittereace cf
eniergy ;but th%: former lias te, replace the wvear and tear the Mdii Of the tWC Orbitst, mnaking the eXCe3s Of the greatest
ut li't, im îvli kîi( consumies if, %%ilîi tlîc latter fias not. over the Ieast distance equal to the diamecter of the carthbs

rEmîergy cu bc chaligud fiuinvite lurîn 1h10o another. 'Tite orbit. A comparison of the cclipses o! Jupiter's satellites
Ipuîcuîîîal ecuergy of tile both îîîay Uc euitvertud int îurelaiîi- during many successive years, elioiç'ed that tho8ce whiel tock
cal %urk by r.îîsing a wuiglît , imîto kîicti, ciîergy, üy settiig place about oppositioni were obsera--d earliec, and those about
a %iliuel Ili moution , licat, by frit lion iiitu clveetricaty ; licat and Iconijuaiction Inter titan an average ~r meua tine of occurrenice.
light, Uy W~ild's eleetrital machine. Conieeting tîte observed acceler. )n in the ont' case, and re-

A piece of zince uîity Uc buriicdl it at streamn of txygezi The tardation in tic oller, ivitl tige i tation ofJupiter's disLtance
poîvuinial ctlgy bucoîn,.s liglit iid lient ; but it jnilght ]lave belOW and above iLs average val &%e thc differcunce was fuily

bccil illre siowly burintd ili et Uattury , it vuld tîtus develop and accuratuly accounted for by allowiag 16m. 26s. 6 for
eiteetriciiy,, wliil inlight Uc tunîîied ii kinetie euîcrgy by ant liglît to traversu the diaincter of the cartlî's orbît. Front
elettro-inlgnetic englue, or iiit liglit. sumndt and litat hi' a theslu data, beorner fourni the veiocity of light t0 bu abouit
ltuimnkeri coii. 192,000 laite lier second.

Eticrgy is iîîdustructibee If it disappears îmie fo 1i ti It secius aI first siglit as if the receuît anti very aIccuratt
oiîly tu reappeuir agamul. Aý laininered miail oit it aii Ueue determination of 'i. lt 'izeau hll dcîaonstrated il de!feet iii
îhot; Uie ecnergy %wlîicli Inloves tîte iliner is traiisformned into lte earlicr muetlod, imicating, perlîaps, sein cauIse, coît-
litut ii tic liait ; . is liot lest. l"mita aplîcarîs te coiiauîacn neuled ivitî th Uic celeration and retardation of tu apparent
eiiergy, but tili is net su, 1er if Jîroper îîpiliances aire Iîsed, Ocultations ;f Jupiter's satellites, Othur than. thu tintie ru-
bttiattunit ittat eatu cucliccîed w hoit ettiet, or uveut ltr qiild for liglit to traverse the earth's onlîit. But Caîtaiti
S:îL%;t' npp.tîauta esiS îedîer iltastaiîce i the kiuîetit ciii ig>' U IV. Raymnid, U. 8 Enginlur, at preseat Assistant Ilrofc'a-
of a rotauing Wttud bielumng, by it, traitafurmîîed iule sor o! Pîtysie un. West P'oint, cnlia attention to lthe curions
biiid. fact that by substituting iii itounier's calculatiîit a niore
l'erpc(tual mottion is impossible, bocause soine ellergy is modern and more necurette valne o! the dlianîtier of to
ai,îausleIsaly tcxpeutdedd lii trieîuîi ii everu' machie. anid cartlî's Orbit, tue resiint iaeasurc of the' velocity o! light

cîttergy ca.îiiot bc crcaLed. No %v.ter-iviic'el coudpillai)mn up lccomeo 185,344 miles pur seconmd, wliiclî agreus astonîsh-
,ultiti,'ei %%.-lir te sîîppiy its,'li. ingly %'itlî tue ligures of M. Fizeau. Simuilar experinleats
le htlas becît (f.tîiluusia'> jropoeî to iwork a ilia4ilelo- conducted soute trne mtgo by hl. Fouicauit, îndicate'd 185,177 1
elcit-ru iadlie Uy a .steail;-euigmîîe , te ducoinusu ie wtth miles lier seconid as the m'eiocity. This is one of the ques-

the cicîrivit., anîd inutili the ,îcmom e: titu titstcîmu'viglie l'y tienIs whîcli %vili bu affeced by the tiiorougli observations, t0
lîcat. dUVC[l£ei hy Uiîtîlng the oxyv it utI Uytrogeut îroîioeed bu made hy traincd astronornurs of all nations, o! tîte nuit

b>' t' detenî 1osiîomt. IL woliîil lU iltlîssi bic fer tue ,'îeam- transit of Venus. 'ite diaueter of te uarth's orbit, willcl
lgîne te dueunpeaeu cnough maniter for tie pîurîose. miy bu caled otîr astmonomicai uinit of distance, wili bc rro-

atue, iieefee, uîcgy auîetliedusreyd, nd aliet c ably flîîally dcturrninud by tiioso observations- E iigteer;,ig
creaîcdt, tlt quanîmîy et uîîergy In Uic uumiversu niumit ru- anmd Jlmant_ Journal.
in-tii eeibalit. Thius je; tht' priîtciffle o! the conservation of -

Ail tic differunt forts of encrgy ii lthe tartit. wltether dc. Trir RANDi GaowTuîi op' Titoux. - 18 Sorne ycmms siace Prof.fli'eîl frein food, zucl, wind, or welter, cati bc traced to the licat Agassiz suggestted to Gecorge S. Pag', Esq., of Nelw York, l're-
raditutu treun the huit. 'l'lîtivent. Is 111ane tiile suit ty smdent of the Oqti,ssoc Amigling &t;sociaition, a meialis fur de -
the trstiuinatiui cf a potntal eiîergy mnu hil due 1<> the' turininîîig alîlr.Ximmtiveiy Ille ac o' f the farnons Iwimgelysr

tU]Ila .vîtratIn. If the diatîtetur elthUc huit îmiîsî' trout wlîiel gr4ît t lt rgmanarkable maeigltt o! sî'ven, c'iglt,1-0UiiUttl part, lica't suiicieuît to suppiy te present ioss Uv aden etins T-'ite mode dt'd( n'as ho bake a esînail
iii'iut u 2ut tUea tutrs r brcnt prod igmous qupîî fjlatunoun avire, poited at one end and flattr'îtd at tîtu otlier,'Pt igy ut the satias a atret;u o u p rteitmal ug duaic of' and inarkcd( on the flit end %vith the weiglit and yemr. Tlî"n
"19Yatî 1ru lte uit ; hsa emiryI po qiiaciirt u e 0 a it insert tits %vire in lthe dorsal fin, sclectiuig a mark mccordiuigr

il ai itbi'uuid Uc pruducu'd b>' 111 colabuitiien of G,u00 globcs wLl i at ii ue mirliahcfsit U rie.ei caicadias arg as ht'cart Bvoaa 1<.lia an 1870, Mn. Page and olthers, mnarkccl and lilerabeil sont ' flfty
alilî-umlt 01 uiergy due te lis veiecity tut ith orbit cquîal to tîtat Isince. lK 'ake f ani teha iea coîîrd itic cîcît scascii*,"Ii'i %voulu bu p'oucuti by the tenubustion ci forcnglobes mrcf'slisUncatrduuiitîs r('l ceai .'il , uui'n bIze. l' utfurea wiea in a lot of bronît brouglît liark Uy tb ' artist Miomaî, wlieTOtl ntist Uc; addud a1 qumatmy o! was one of a large partir %lto visitcà tlicse waters carlv titis

viî<rg due a uts etatiti Oitils ais. toutilî, one fisi %aa fuiutd muarkcd <1870, hli poundl, amii
pert'nvl8 suc thymre nul Yvrg Mous a I uintimbcl. Tahe veigIliag, wliea captured, neariy two pouadsa nd ai quarter,11111es, inc thy irenul riid odismus ulimaelyfal howviagîiat lUe trout had growil ncarly one mmîd thrce-quar -r*ltO tùc6su. lHuat diffuses it'f, but tuat cautot bu 1.umoed pounids la thrc ycars." -


