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enougb, aud that ne external source of Lest acte return inirediately..ipon thbe completien of« the
through the. metal ofthe.cylinder. The reaso Je fbrwardý s.treke, and the vapeur, ie thne q. ep into
Bot that best is necessarilj. lest, but that. a pro- the condeneersud* the siaes of the cylinder are
portion of that which was known as heat te., the perfectly. dried. E.ven with the higb est attainable
thermometer We converted jutù -work, 'whi.ch the epeed, however, *thé ceeling. action of the' vapeur
thermometeir et course cannot recognise; and this iseenergetie that a very considerable losa muet
woik, it muet be understoed, is nlot expended in take. place; and ýthe ameunt of this Ls increases
giving motion to. the engine, but in separating the as the speed.of the piston. becomes les, and tbue
ultimate. atoins of. the water of whieh the eteam we find that short strokes and high velocities are
expanding ie oomposed te a greater distance than important direc 't elèments of econoniy.,
the*y were before. This work je doue on the steain .As t.he 1 team follow3 u p the. piston, successive
itséif, and; le trolly distinct from the. work aise 'portions of the newv cool cylind4er are uucovered,
douéein driviug the piston against agiven ristance. aud, .se long as the sensible b Lest et.- the steamn is inb
We may put. this into more strictly scientific excees, of that of the- metal,' condensation and -a
pbraseology by saying that with decrease ef dans- deposit.et moieture will take place.. As the pres-
ity t.he latent heat of eteam diminishes faster tban sure fale, bowever, se de.es the temperature,, aud,
the sensible increas 1es, a 1nd.th .ererore, when it .e re- once a certain point in the stroke le reachcd,* con-
dùced byexpansion fromn ône density te suother aud deneation will cease. As the piston proceeds, sud
luwer,,tbe latent best, or w*ork doue internally on as the pressure and temipérature ef the steani con-
its molecules, increases, and.te àn extentanuihilatee tinue te fali, the best wliieh the cylinder; bas
an équivalent ef sensible heat, and. the anieunt of received wilI be restored, and the deposited moiet-
thi$ equivalent cati iu ail cases be determined*'by tire will be re-vapo rated. Thecylinder theu.reàlly
the conside'ration of the entire quantity et hest becemes. a boiler, and we fiud that, se far front an
necessary te evaporate the given weigh efctrimdsebses io the fir.s, condiensation,
at the twe pressures- i - tial aud termi .nal. thie ,re-evaperatien actuaily tends. te keep 'Dp the

As steara is, employed inpraetice, howeve 1r, we pressure te the end of the, stroke. ,If ne con-
caunot neglee 't the influefice wbich the temperature densation orre-evaporatien took place the curve.ef
of the cylindelr exerts on the changes in* 0he con- the indicstor diagram, wot>ld be a nearly true
dition of the steam. The cast iron asorbs bent bypelrbola, ,correepopdng. te .the. opération ef
'when the 'etenrn fi-st enters at-its fo.ul tempera .ture, Mariotte's law ; but it; te fact t.hat actual.diagram&
and it subsequently restoes this beat towards tbe show a considérable departure. fram this Iaw ap-
end et the -etroke when the pressure fis, aud pareutly favourable, the. terrmin.al .pressures.being.
thus, te a certain citent, .wie may. regar d every un- bighber than they 1ought te be. .. This gain ie only
jacketedcylinder -as acting the part botF ef a hoiler apparent, however, ans is due te the re.eVaporation
and ai condenser. Dry..steani absorbe beat 'with. of the large quautity ô0f water. contensed. at the,
cîtreme sl nssi bi, as in other respects, commencement of the stroke, with a egwrespouding
obeyi n g the lawe whichi obtain with the true gases. > loss. Apart frein the influene of extornal radiis-
Professer Tyndal stateo, for «example, that moist tien~, ail the boss of useful effeot, ie due -t. the,
air absorbe heat with notilese than ,000 tmes the Presence within the cyl.iuder during.the exhaust,
power of perfectly dry air. On first entering the of vapeur of ouly. the sanie temperatiren s the con-
cylinder the eteani, fresh froni the houler, cornes in denser.
contact. witb the.cool piston aud cooler cylinder Frein the feregoiug it wilN Le, evident tbat al
lid. A portion is .at once cendeused ; and w'e shalh true waste of steiun muet takre O.ace while the
shuw pres ently that, strange s it may seem, the cylinder is ia commuünicationý witlî the houler.
entire los$ with the best engînes muet iake p lace Practical diagramseshow that, farlt from, auy losa
while thc eut-off is opeu, and nlot subsequently te enauing upon expansion, the, pressures are really
its cloeing, as eommonly believed. The resuit of greater thon Ihose given by theery. It is tine,
this priiai-y condensation, as *we may terni it, iè that the indicator iu aIl cases shows, when ptoperly
that the steam is-unless previously suprer.cted fitted, a sligbt increase on the truc pressure, but
-rendered damp, and it therefore imparts yet the errer ie -se elýight -that it May be wholly dimi-
more of its hcat.te the metal with which it ie in regarded.' With >the Richard'a indicator ît becemea
contact. As s cousequence the cylioder lid and ail but evauesceut;: It'le evident, therefore, that
the piston are raîsed te* thé fixil temnperatuire due waste ie net te be sought for duriug-the expansion
te the p'ressure with the apeed ef lightni.. This portionof et the siroke. It ie aiseo. vident that dur-
action je ef course confined te one en et the in his. peried, the boiler bcing completely isolated.

cinder. The other, tram which the piston. bas fromi the .cylinder, nothiug goiug on wîithin the,
juet: corne, is in contact, with Moist etenni or vapereu'a at siail effeet the othegr. .Yet we know tliat
froni the condenser, at n teumperature et litile more the practical use et the engine. proves that ncarly
than 100 degrees, and as this absorbe heat, its three -timeà as much fuel ie used, even under the-
pressure riss sbfficieutly te cause it te flow intô rmeat perfect system , as that laid do*n by 'theory
the condenser. Moisture je dcposited on the iu- as necessary. .lu other words, tbree Limes tee ànuch
teri(>r et the cylinder and re-evaporated, and thus eteam entera the cylinder. ]3uLthe steame ano uly
hicat ie carried te-the condenser, net by radiation, enter the cylinder during the. full pressure portion
as commiouly stated, but by thedirect convection et- the stroke; and it felews that ile igti
et.o tthe moet powerful cooling agen t known-moist portion of the streke ail the drain- on the boiler
vapour. This vapeur prdes the wbele cylinder, muet take place. New during. thie perî'od but a
and if time enough la a=owd the surface of this sunlprine h yid~ suuoovered; su

.1laSt will be reduced te the temperature et the con- wc find, therefore, thattbe surplus stegui iutroduoed
beýPer. lu practice, the. piston commences -its -ie employed in re-beating the cylinder lid cooled,


