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and connecting.rod attached to thse engluo. In fih> wvorkiatg; respoîrdirsgly greatand the engiucw vill gain in poiverandspcedi.
cylinder Wvas a c'Iosc.tittiang piéton, tise toi) of tljis cylioder If, on tht' otlier biandl, ail the' air be <lirecteal jbve the rire
beîrîg ils coiiînlti>ntiou ivit> one hecating %%e8bel, andu tise bot- throiigla tht' passage :, a vcry duili fre %% iii bc the restîlt ; tut>
tons wvitl the ollier end. As the displacers niovul Up) anti air wvill bu consparatively cool ivith Icss ilacrenis of volumenc
<Iowi tise air in the heatirsg vcssels iwas <isplated anti sent :snd tsere vriIl bc a dimiunutionl in tut' poiwcr of tlau engalle.
altcrntuly to tho top, or cool part, and (o lae itottoin, or Il at This diffvence of powver serves as al very effective moians of re-
jcil part, of tise vegsels. Tht' air being lisated or coieed as the gulataîag tht' 8eeca of thiengane, anal tut' governor was conhc-
I)tIuîîgerg were respuctiva, ]y at tute toi) or bottom of ticir htroke, quent'y at taclard te, the lever of the sa ing valve ait S. No
as difft r. lie t pressure enstied iii the' blices above anti bI lttw utltt r reguilatitr for speed is requireal, givitig this aadvantagxc
the wvurking piston. T1wo engines ot titiskind w. re conaitrua-ted, Ibat the combustion of tht' citai is exaetly pro, ortiontul tu the
one' of .15 hîorsec power, working for iipwards of tiarce years ina aint)uint of vork pertortica(l.
ilrivisig the %ttrlcs of the Dunidee ftîndry. 1It %vas, limwt er, 'Flic engîne is of tht' Ilsteeple" forint, having tvo piston ri4>
îîltimatvly laid aside, ovvin; tu tlac failire of the' laatiiag v:.ýs, Is placcal diaagonally, ivith the' iiaruil or crank sitatt riais ting bu-
uinder tht' expostîr o tise great hieat. tvveen tlacîn ; andl iii order le mnakis fle cylinder as coûànî.t ais

Thiîs was ins 1845, andl somle linte atterwardi Captain 1-,ricssor polzsible tiat cylander cuver i8 providealiN ult a siegmcîttitlk au
caisse forwaral %%itth lis 6o-calleal calorie engine, %%ii vwas or dc'pres2ioii, in ivlaicli the cratik pasises. Tite cngine issariigle.
carriati out on a large s ale in tht' tormn of a ptair ot hnaaiiat attiîag, tlat air pressure ating on theti nirbide et tht' pistonl
etigincs of Cou-isorse peuser. Tl' ail Ihesu engints wa -s 1i, led only , the air is adinitteu froint the hieater by licans ot a
tise Stirlin.- regevcraler censistiîig of is passage chiariaber tilled l poppet"l valve E, inovcai by a cain nt 0 on tht imails shnft.
citiser witia tiain inetallic gratiiig, %%ith coppter ivire gatize or Tiaure is a sisnilar valve, aise meveal by a ciai, wivhla opens
vritl tlaii nietallic tubes. TFie spent, licated air exliauasted front tlie cylinder to tIse exhasist. Thîis valve is sliewn ait F".
tiaa tagi tlatnm, lcft bciiind a portion ot its lacat, whiiaaa ias ThL claiet peiliarity in tis engine lb tilt tietiat ()Y ItIit ha
piccd tip by the incorning celui air on its passaige ina tht' oppo- Itha. top of th,' cylinaler serves as tht' air pumpl, aud ha sauivie le
ite airettion. Usiîag as mueis as 4900 stitnro fecI. of laeating convuy inito tut' lacater for exparasion tise reahiacca buli of air
suirface, Ericsson seras. to have expecteal tu get batk titis tute rcqaaireai fur tise dlie performanace of th' ciagine. ''T'e toi) of
incoilg air ail tIse licat t'xpeiiteul in woi>kiîîg the wiagino tht' pisto does not reacla the cylindur cover, bait lherc; is a
31r. Cook lawda large ahîagrain ut Ericetttîstoma futn air, learaneesrpace left, betweea thezist. Tisýe saaltid tiaat tite lteb.

tiIia- %tli lsisow n aind tuo mathl rcstusasbiiag iii pitt.iLiu taire iii thise lterbhîtulut iic'Lr c.teed 15 lb. or>tis tîtar it
Stii lirags' to necal recapituilating iti points. tIse tittiit of tlais puressuare ils ttbtaiid entircly by thae aaaîuit

Mr. IVenliam's liot-air enigirse belongi to the' cînes ila whlicli of cîcatane pcabvth ptuite cioofw d ny
thtv fart il, t racioscaIl aand fual by air pumpileal ira hcracîatb ti ti graut. b ehu spacetni .bv Tl )tht'i pisn ti t atin of wlîbilt; îait
tu niaiaaltaîîa tht' conaistioti, tit largur iportion ut tse air tnttcr- contaaîaa.Ld lat tilt; air paaisip lu liaaî its voluirie, or tut a rsar
irsg abuvt, tue tire tu bu laeat i, tht' vliaoleu-togethitr ailla tilt; of 15llt.aa.r bajasaru, iacla, aundl iat tii! tiaun (lues tiaurce cxat,
proluat.ts of cUnihursgtioi-ltcing, nîndo to at un tlae piston. Sir tquailabriuna between tiat; aair ais the, air-puiapi anad liat ira tlat
George Layiey, as kstatcd, lirst briglat ant cngint; f tii hiaad hLaattr. Tito pîaanp , alvu Q tisea opurns, anad diariiag thae rtuain-

to ivvrh. 'Flic asir îîîampedl in tuaîld be cousveyvd ashsot e or dur ut tht' stratke air si, ptinapta luato tht' taraase. At tu rial
hclow titi. fire at vilî. It lirst passual ruuîndacasiisg surrounait- ut th.. strok, tit valve qj closes, luavingstill là lb. presaaat, la
iîag t1t. tilsata.u tp it cooal, and the' ,Yliusldx ta tht. bptu abo'su ia. ia iston. Aï, t1aere isi 11u fut tili Uescape SoT
t>i b3 a %%tattr huit. Suîda an engine ivas at %vurk fofuisota,> tiais, it atts aaponi lte Itistun durarag paart ot tlat uun struke aund
hast ils juisltal gavea great trouble, and theat'ylinder anti piston c-lusis,.s tise tactioa ot that eragine, a émaîi fly-wYlaeel ozaly ils
packing 'teere quiekiy destro> cd by the' dusI andl grit fromt tle tiserefores rcaîuira'd.
fuel. An atterilt to fulter tlae air by passing it throurgh slaeets This, is et course, net aur advatatagts in powter, for ivliatever
ot i% re g.atiz fatilcd liarougîs th<ir claoking nip. puiser ib îeaîuired in order toobtara Liis pressure of 1.5 abt.above

Tte at.xt tttp furivard witia tlais kind ot engine was tlat in- that pistu, iatb cdeductedl front tiat forte ut tht ula-stiakc , it
% iicataii ut the îtrttcting druni-fir.t brouglat oaat in Ainurita liï unly lraasf4rr>si frona tht' louetr side et ti.u itit tu bu tata-

-for a siag1t-a,.tîra, vtrtical u) liider, in %%itci tutc iurkaxag j isea above by lise btisitqtient exptansiona ut the' coaxresseud air.
prit'sbur actai u tIhe untier 8idu oniI>. Tisa duaî is al Isruloiat;a- Aftr tiais expiarasiun as ceaseal tlae inlut aar-liiauaiau bieulw

tioas ut tltu p[bloîa, anti, ils enigta sligintly c.-ccediaag iho strokct, Q ojse;ns, anal adinats tht' aîuant.ity ut cohi air reajîiarud for tht'
ils aliainuter htai.g tliglatly lessitan tiant ot tlat cyliaitler, and next stroke of Ilt' erigine.
tIse pa-tk:,..g ring beiîîg near tlae top, the %'orking paortions aire_______
tius very ilig(,iîiously protected.
TFic tasgra'iing gives a sctional % iw f W nhama' iiiîino ot K!AbTENBEIN'S TYPE COMPOSINU AND DISilItIBUT-

1-liet power. A special teaturu is the> fuirnaco siaewa at A, IGM C IE.(e ae7,
ina ivhiela perfect, combustion is ebtaîneal fromn ordsnary bitumai- IG M C IE.<e ae7
nuts tuaI, vsi.iti lis gcrstraily 1rtftraed for liais caigiatu. That Machines for compesing andl distributiag type have ta-capital
spat c iaaadt r lise giat, li seîaa front lte upitr 1p trt b.' a tlat maads et inventera for many ycnrs ns thcru dots net
modt rait ly air-tigit diapiaragmr, sand ah, ve tita gmat i8ai aitumcs te ho any reasun wthy a aatisfaetery solution of that

annulais of sugnicatai fare-bricks (as siautn) witIa scli-c5lian- qecation should not serne day bce arriveil at. Tise iprohabiity
drical gruovc: at thacîr juirat-, Su lîIaýt Whien ljitca togt-laca tht i8 tiaat like many etîaer ainuilar tiaings tise iachinai viali
ccitr f rins a t> liradrit.al hojapetr coutritiing a store of f<ail tiprove grusdualiy by thisemc-pendent; labur ot daierinua
bisri.ntl fu is'ra ours' wCurk, an I tilt groovi-s aut tiat- juaatâ minals. 'Tie machints which %u ilastrsatt', front T/i
furrni a Ltiai. uf tital flaîts tiroigit lii ras. Tilt tultiniii Eaiaîacer, ora jagu 73, lîavu hccn adoplcd hy tilt proltraItuait

t aun ;c- .' luil is il is coîaisuilical ois ths f.i wiatt b as, aiaal et tise l'amies saut are: sae'its assd ina ses cml prianing ustablibit-
tilt air, cursîiaig faste teu it.act 1%t flrotiig buit cou1 ia a1 state ut ineuta. Many anap)rovuaacrat., ytt runsaan te We sadu bast tiats
ualit igasitiuta, aIl the. itrodutlai f ut iabzastaun niaitt pats j snacharaais art; ctrtaiiy iast. tas anal t.xtairacly ingtnouus.

tuaruagua Ilt igniteal portion. Tut' chiesls la tise fart-brickis j Corisidcriiîg Ihiat nearly a launtirea differcuat clamacttas,
blas erve ais titis btiag ailse waitc-iaot, ne oîaanti fart' nirletysix ia tact, have tei ho conpeseal anal dibtribîteul %% Ila

Igasesclin lpas. Ilareugla. specal, tise parla et tise nmacisc lare necesaiarily consipicateul ina
l'hý fuamisae ua a cover by wthicit it can he hetnat.tically aumber if net ina fora», but ut' hope that %vtt aiat a l hliat

ciosed il fronat et tise asipit, ahaowvn tit Z, anad thtre is a alnlracceinjanying engravinga ail tise main parts wili ttc niagohe
cever for tilling tise ceai luopper ast Y. Tise îtreauets et corn- intelligible te, our readers.
buîstiela atter icaving tuat (utannei; uft îue bricks ar înct by a Figs. 1 anal 2 represent fronst andl sida elevatioras ot tise
îtîn -ulis W, Ifital 'uitia fare-cia>', NN aiclaj ici ens tia t uver eemposing machine. Each lutter, or oth'.r charneler, bias its

1 tiae fîrnae troint gttiîag iaîîduly iaot. Tite fsre:-hric k are ewn recet'pacle, or type box, ira vhich tise characters fle oui
s' j r lavd f ont tut eut idie sit-l et tia- ctuve by a hiag ut psow- biacir Filles andl onu: îîîua the other; tisese type boxes, wisha

dri.a l, c or aits Tiat, e are tei o col air stli 13 îulckts tu~ lire gent-rally abolit iSin. ia ilîngu, are inoutuael ors tilt toi)
ti irea onut L-bu% tue lirv sut T, anal tilt: ut! tr as ove lic et tise macine, anal arc markcd a in tht' engrauiagt. 'l'tse

'iair anda thItu is a swiiag 'hLviy %% iis mort os less et boxes are vvitiîoiit bettonus, wiîicla are rulplacai by a plaiu ais
thu itltijiy a itclt ealaui or 4tbucth tusire. It alitis tise machine, trem wiaicilise liwest et tiat typez, is Itiastu

air t aîrt i te!la 1e w theat farut lia. conîbsstion Leconîts vcry ils wiaen ivanted by mesans ot a sliade, Miaen luis zlaie rectales,
Iciase, aiu tis hscat, anal cenaiequent expans)ion et tise air, cor- tîeat'ypoa fuIls in a icriical position, face tipunuals, anito a


