
I
rustrits riglit aiorrg witil l'and firing CqUivaient to tirose ob-
taitrcd during a competitivc test ? 1 do flot think sa, because
firtnrcn, as a rule, do flot like to be bcatcn, and wvili do thir
vcry bcit during a comfpetitive test to do nip the otirer feilow;
but at thc samne trne lie is wishiîrg inwardiy tirat tire test was
over so as ta get back tire aid " style " agalîr.

There are marry plants ini Canada where very gnod resuits
* ~ arc obtained if ive take the resuits as rmade by tire.engineers

into carrsrdcration, several of tirem sharving a usual 14 lbs.
evaporatron per lb. of coal. Tihis yorr wili readrly understand
is out af tire question. Tîrere are also a large nurnber where
very poor resuits are obtained, and tirese Poor resuits are due
ta severai causes, namely: floîicrs in vcry bad ordcr, dirty
tubes, poor setting, poor bo ilers, poar firenren, etc. The mati
îvho selis boiler conrpounds wvîll in ail probability say that yau
do not use enough af Iris coinpound; your aîrswer ta that is, ai
course, tirat thcre are compouids an tire mtarket tirat arc absa-
Iutely af no use wiratevcr, and it is simply throwing mnoney
away ta buy it. 1 myseîf believe rn a good compound, but ivili
admit that it is difficuit to.get it. Yau may get ane barrel (the
first- front a jrew maker), fairiy goad, tIre second af no use wlrat-
ever, and sa on it gocs. A good comnpound is r'cquired, and ta
my niind ta-day we have flot suci a tîrîng. Ail conmpound
makers state iu thuir advertisements to scnd an a sanipie af
your water, and they irl givc Yau the very compound you re-
quire after analysis. You, of course, knowv what this means-
that if anc brand daes not tvark tîrey ili send another brand
af practicaliy thre saine stuff with arrother rianue and try it. Poar
bailer anid poor setting; this is attributcd ta trying to kecp
down tIre first cost. Pay a gaad figure for a gaod boler and
have it set by campeteut men. Poor fireinan; this is in mny
hrumble judgmeut tire mnost important item, and one tirat slrouid
rcccive rnuch cansideration. Tire fireman may not be poar, but
tire work tirat lire liras ta attend ta, namcly, firrng taa nrany
bolers, makes Iirjn fecd that hie is neititer mare or less than a
laborer, and as long as lic keeps the steain pressure up, no mat-
tcr how nrucîr coal ie bu:ns, or how hie does it, there appears
ta be littie or no attention paid ta hin. Tirere are many places
wltcrc tire fircman is neyer thougirt of except iviren the stearu
pressure goes down, and tyhen sucîr is tire case tire usuai depu-
tation cais upon hlm ta, ascertain if lie is asiep or not. A
good firenran is reaiiy a skilled îvarkmnan, and shouîd be trcated
as sucir. Hie slrouid reccive a fair saîary, and iris employer
should bear lu mind thiat any reduction in his pay is far froîn
being a saving. If ire is eut dowzr $z per week you ivillin ail
picbabiiity find yaur coal bill iucreased about $3, and there is
not nrucir ecanamy tirere. Iîoîv are ive ta obtain better resuits
iîr aur boiter routs ? I thmnk by putting in machines ta do tIre
îvark, and having men simply ta look aiter titer.

EVAPORATION AND THE RAISINGO0F ýSTEAM
IN BOILERS.-

ttY P. 3JACNAIJGHTOX, 3MONTREAL.
Prom tire tite of titis paper you ivili notice that it is ta

deai îvith two things. First, evaporation, and second, the mak-
irrg ai steant lu boilers. These two actions are oiten considered
as if they were distinctly differcut, but, I think, it eau be shown
tirat tire actions are tire saine iu the end, and tîrat tirey differ
oniy in the îvay iu which tire end is reached. In tihe foilowing
rtnarks it wiil be noticed tirat I bave tried ta show how the
natural action ai evaporation resenrbies the action af makiug
stcam for power, because it is aiways instructive ta think out
irowî tire processes wlrlelr we arake Use of every da»y, Comp ?areivitîr corresponding oncs ln nature. Sorte have said that ht is
îvasting time thinking of titings lu this way; if tlicy really think
so it would be wasted time, but ta otîrers it would ire very
instructive and picasurabIe. 1 migrt: say that sucir thoughts
vouid bce ta theru as sait, îvhiclr thougi of little use in itseif as

a food, stili niakes aur food mare p'alatabie. Strictiy speaking
tire terni cvaporatiou is rrsed t.ý' denote nature's nietirod af
changing watcr inta vapar, aud making stearu lu bolers isQ part i ofman's method ai changing water luto vapor thraugh -an
interruediate state familiar ta ail ai us callcd steam.

The principal actions in nntv:-e in whicir evaporatian piays
a part, have been rroticed by ail of us. They are the disappear-
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ing of tire dew froru tire grass on a sumurer înorning, and tce
frost later in tire season; tire disappcari:tg af uvater Wircrr le(t
standing in open vesseis, and an a mnucir larger scale tire raising
of water front aur rivers, lakes and surroundiug acai. Naw
it is usrraiiy admîtted tit for every action tirere: is a cause, aird
tire cause ai evaporatian .,* nrature is tire liat of tire stin. [t
ivili make aur prableru mrucu simnpier if wc coîrsider, for in-
stance, a buckc. ai water ý. muade up ai a great nurnber ai par-
ticles'ai water. That tis hie real state ai uvatçr ivil be secîr
at once if we rernember tirat Mien lirat is appiied ta uvater it
forrus stearu, wviicir is particles ai uvater visible ta tire eye, and
il lirat be appiied ta steanru tIre par.icies ai steain are divided
intc. smailer particles calied vapor, wviicix is invisible.

Atntospheric air, amnong otîrer tlrings, cantains a certainr
anuottrit ai uvater vapar, aud titis uvater vapor as long as tire
suin is shining is kept sutspended uniformiy tlrrough tire
atincispîrere by tire sun's ireat. When tire suit lias set and its

.at noa langer aets au the atruospiere titis uvater vapor tends
ta condense ta a siight extent and ivit titis condeusationt il
becames sligitly ircavier titan tire other camponents ai tire air.
and so tends ta sink tawards tire earth, 50 tirat in a catin, cicar
nigîrt ln sumnuer that part ai tire atniospiere lying next ta tire
cartir contains more moisture tran tirat wiricir is iigirer up.

Titat tire above statement points out the truc state of the
atruospitere at zriglrt is proven -by notiding tire land fags. If
ive go up a rnauntain ait the ftrst ai daylight on a cairu, foggy
nxcrning we ivili notice that as uve asccnd tire iog becomnes iess
dense until wlic we have gane up about four hundrcd or six
hundred feet ive will be out ai tire fog aitogether.

Thtis layer ai moist air coming in contact uvith the cool
leaves of trees, plants and otîrer vegetation, te~e uvater vapor
wviicir it cautains is ftrrthcr condensed, thus forming dew. 1
ivisir it ta bce clearly understaod at thls point that tire colicsing
ai dew on tire lcaves ai plants is owing ta condcnsaiion qnd not
ta a iaiiing ai watcr as ramn. Tire tact that deuv only gathers
on tire top side ai the leaf, and does flot coileet lu aur houses
ci-en if ail] thre doors and windows are open, is oiving ta auother
action wviicr iras no bearing on the subject lu hand.

Now we cane ta evaporation or tire disappearing ai tire
dew. We have tire air lu tuva layers, tire moist one lying nearer
the eartir aird tire dry anc higiter up. Tire sun rising in thre sky
begins ta send iris rays ai ireat earthward, tire layer ai air lying
itext tire earth becomes warnred first, and awing ta tire principle-
tirat uvarnr air riscs, it rises, and the cooler air cames dawn ta
lakec its Place next the cartir. Tire air which is now ncxt tire
eartir is dry or lacking in water vapor, sa tire Iack is ruade up
h7 absorbing a certain amount ai watcr in a state ai vapor front
tIre dew on tire plants. Titis circulation lias not cantinucd long
before ail the dew is evapcrated. Tis pracess ai evaporatian
lu nature does flot cease whien the dcv liras disappeared, but
ges an continually, because there is aiways a demaud for more
uvater-vapor lu tire air on accounit ai it being partiaily cou-
dcz:sed lu tire upper. regions of air, thus farming first, clourds.
and if condenscd furtirer tire clouds forin rain or snow.

We will now proceed ta discuss tire muaking ai stcaru lu
boitera, and tircu its chrange froru steain ta water-vapor, airer
tyhicir ie will compare it uviti tire Process descrlbed abouvc.
Par .purposes ai camparisan wie wiii turn water into steant it
a irçiler open ta thre atruospiere, tirat is ta say, we wiil raise
sttani uder a pressure ai 14.7 lbs. per square incir. Iu titis uve
are under tire samne condition as tire dcv îvhich tias turued inta
vapar under atmasphcric pressure aiso. Wc ivili suppose that
tire boiter îvhrci ire arc going ta use is a smail circular vessel,
say 6 luches lu diameter aud 12 incItes dcep, wviicir May be set
airer a sLave Irote, aud SUPPlicd uvith a steamx tigirt caver saure-
Wirat like a Piston, by usiug wirich ive may vary tire pressure.
WC will now Put some îvatcr lu the boier and place t airer tire
fire, tire caver bcing left off. Now, remnembering that water is
muade up ai particies ircld togetirer by a force (lu titis case 14.7
ibs. per square inchr, or wiratever tIre barometer may read).
wirich must bce overcame before wcr eau hrave steam, wc arc
called uPon ta e-xert a force in apposition ta the farce holding
tire particles togetirer. We do titis by iighting a lire under the
boiter. As tire fire burns a certain amaunt ai the cnergy of tire
coal is trausierred ta the ivater, caxtsing tire temperature ta *'use
until, wiren t iras reachcd about _-2110 F., thre coal iras trans-
icrred enougir aif its energy ta tire water ta cuabie it, ta airer-
Camne tire atnxosprieric pressure and water pressure, and
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